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1 
SUMMARY 

1.1 
Introduction 

1-1 

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

1'.dditional informatio~1 has been included based on 
discussions between ·~ PCL and Outokumpu and on open 
questions in Final Feport of Phase 1 of the subject 
i:tud}'. 

The purpose of the study is to calculate and present 
the necessary techn~cal, operational and economical 
data on a metallu:.·gical plant with utility handling 
facilities for feas~bility evaluation for production 
of elemental sulphur. from Amjhore ~~rites. 

~he techinal design and 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 
Phase I work during their visit to India i~ January 
1983, and in correspondence from PPCL. The data, in 
chap-t:er 2, was up-dated in negotiation:; in Outokumpu 
office on 22-23th Jul} 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 this report, Phase II, a specification of offsite 
facilities prepared by FEOO FACT Engineering India, 
is attached in Chapter 4. The specification with 
prices was issued in negotiations in Outokumpu off ice 
on 23th July 1985. Some corrections in the 
specification were done in the meeting, some 
checkings and corrections ar~ made by Outokumpu. 

With the offsite facilities included, the study now 
covers the whole plant area. 

The annual smelting capacity of the plant is 626 000 
t/a (dry basis) pyrite of 39.5 \ sulphur. Sulphur 
production is 228 000 t/a. 
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1.2 
Process Selected 

• 
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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, covled 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 

basis. OUtokt:mpu's estimate covers the cost of 
production facilities within the agreed scope and 
the cost of req-iired off-site facilities are 
estimated by F~. 

The price level is according to the f i.rst half of 
the year 1985. 

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

The total fixed capital amounts as follows: 

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

Indigeneous supplies Rs 849,675,0ljO (54%) 
within Outokumpu's scope 

Off-site facilities Rs 107,256,000 l7%~ 
Cindigeneous) 

TOTAL Rs 1,576,297,000 (100%) 
===========~==== 

The above fixed ii.vestment in:ludes approx. 20 % of 
duties and taxes: 

Custom duty ~f foreign supplies Rs 249,609,000 

Excise duty of indigeneous supplies Rs 44,833,000 

Sales tax of indigeneous supplies 

Total share of duties and taxes 

B!_l7,488,000 

Rs 311,930,000 

The working capital amounts to the Rs 79,400,000 
cnvering the necessary inventories and liquid 
assets. 
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1. 3. 2 
Financing of the investment 

Year 

1 

2 

3 

4 

5 

Sum 

1. 3 .3 
Op<?rating cost 

Based on the discussions with PPCL, the initia: 
investment, comprehending fixed capital, interests 
of tte construction period as well as 25\ of 
working capital, will be financed wjth equity and 
long term debt. 

Th~ s~are of equity/debt will be 50\/50\ and equity 
will ~e paid first before the drawing of the loan. 

Financing plan of the construction period Rs 1000: 

Fixed 25% of interest Total Equity Debt 
capital working of debt initial 

capital ir1vestment 

102,157 102,157 102,157 

322,710 322,710 322,710 

740,384 22,221 762,605 420,746 341,859 

364,313 72,858 437,171 437,171 

46,733 19,851 lit * * 66,583 66,583 

1,576,297 19;851 95,079 1,691,227 845,613 845,613 

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 Outokumpu's Kokkola pyrite smelter. The unit 
prices of main consumables are evaluated by PPCL. 

The summarized estimation results in the following 
annual operating expenses: 

Variable cost: 
- pyrite 
- utilities and supplies 
- fixed cost 
Total 

Rs/a 
" 
" 

Rs/a 

218,750,000 
162,538,000 

6,654,~00 
427,942,000 
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1. 3. 4 
Revenues 

1. 3. 5 
Profitability 

1-5 

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

Rs 2, 573 pel..: ton ex works has been the basic prica 
for sulphur. This price corresponds the present price 
level for imported sulphur. 

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

With the nominal capacity thera will be an excess 
power production of 7. 5 MWh. W:. th a unit pr ice of Rs 
650/MWh the annual power sales will be Rs 36,562,000. 

The Internal Rate of Retui:·n of cash flow and equity 
as well as the pay back period has been used as a 
character of profitability. 

The profitability is calculated for four cases: 

Case 1: The plant will operate with the nominal capacity and 
the costs antl revenues are as shown in items 6.1-6.3. 

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 cf return of cash flow 
will result in 12%. 

Case 4: Calculation 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 

.t_. 012erating cost 427,942 JC)4,689 427,942 406,966 

Gross margin 195,265 16~,197 294,994 216,241 

I I I I 
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Annual cash flow, internal rate of return and pay back period 

The cash flows, presented in appendices 6.1-6.4, give 
the following results: 

IRR o= IRR of Pay back 
cas'°' 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. +:he IRR of cash flow of 12 % is resulted 
with a sulphur price of Rs 3,010.40 per ton. 

Sensitivity analysis 

1.4 
Conclusions 

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. 

The results of profitQbility 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 operating 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, altern~tively, 
the transfer price of pyrite could be decreased to 
Rs 210 per ton instead of the present Rs 350 per ton. 
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1.5 
Discussion 

1.5.1 
Arsenic Removal 

1. 5. 2 
Slag Removal 

1. s. 3 

1-7 

In review meeting of Phase I Draft Repo:&.:t between 
PPCL and Outokumpu on 12 ~-o 16 September 1983 in 
Fspoo, Finland, several questions were raised for 
discussion. 

Most of the questions were answered in Phase I Final 
Rep0rt. To questions that were left open comments and 
answers are given below. 

As stated in the final report of Phase I, 
consid~rable cost savings can be made if the washing 
need not be done. 

When preparing the Phase II Draft Report, Outokump1: 
representatives had no information of Indian 
standar1s and regulations for allowable arsenic 
content of sulphur. Thus washing and waste handling 
equip~ent are included in the extent. 

If, however, the washing in autoclaves is not needed, 
there will be some savings ~n 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 select~d because the investement costs 
are relatively low, and the granulated product is 
easy to handle i.e. no big vehicles and ladles are 
needed. 

Parallel Equipmeut 

Replacing of parallel units with fewer bigger units 
would save investment cost. However, following 
respects are ~o be concerned. 

Multicoil Dryers 

When using onl7 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. 

v 
I 
I 
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In addition, in two unit case, half of the drying 
capacity can be operated in case of some failure in 
one ur.it and thus inc=ease tl.e annual production. 

Electrostatic Precipitators 

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

!n addition, in c~se 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 catalyzers- are 
proposed to be same size. It is estimated that 
supplying three similar units would not be more 
expensive than one smaller (hot catalyzer) and one 
bigger cold catalyzer due to equipmeut design and 
manufacturing costs. 

Maintenance and operation wi!l also be easier with 
three similar units. 

Sulphur Condensing Towers 

With two parallel condensing towers better pressure 
contr.ol in cold catalyzers - and thGt 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. o~~okumpu have reduced the number of 
boilers from four to thre:e. Still fewer unit f;yst.em 
is not reasonable due to the structure of t~e 
boilers. 

Process Air Fans, Pr?cess Gas Fa11s 

Process air and proce~s gas fans are recommended to 
be parallel units, capacity of one being some more 
than half of the total process flvw. 

I I I I I 

i 

r 
I 
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1. 5. 4 

1-9 

In case of failure in one fan, reduc~d production can 
be continued with the other unit. 

With smaller units it is also easier to find cheaper 
equipment L1 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 disturbances 
occur in granulation equipment or rake classifier the 
other system can be used and sulphur production 
continued. Normally only one grc. .• ndation system is in 
operation. 

Pumps 

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

Grain Size of U.~ Feed Material 

Concentrates 

Silica (Top Shale) 

Standard recommendHtion for sizing of flash smelter 
concentrates is 10) % minus 16 mesh (1000 microns) 
and 50-90 % minus LOO mesh (74 microns). Most typical 
sizing used i::s !00 % minus 65 mesh (210 microns) and 
60-90 % minus 200 mesh. 

c0~cser ground pyrite 100 % minus 50 mesh (297 
microns) , 70 % plus 70 mesh (210 microns) and 18 % 
minus 200 mesh ha~ been tested twice at the p~lot 
plant of OUtokumpu in Pori with negative results. 
Part of the material r<;!mained unsmel ted, 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 silie:a flux for flash 
smelters is based on normally used natural sand: 

100 ' 
90 ' 
80 ' 

- 4 mesh 
- 16 mesh 
- 28 mesh 

(4760 microns) 
(1000 microns) 
(595 microns) 



() c~uTOKUMPU ENG!NEERING 
O+"K A DIVISION OF OUTOKUMPU OY 

8 

1. s. 5 

1-10 

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

96 % 
so % 

3 % 

3 mesh 
- 28 mesh 
- 150 mesh 

(6730 microns) 
( 595 microns) 
{ 105 microns) 

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

Sizing of silica is not as critical as for 
c0ncentrates. Flux is monthly inert material in the 
reaction shaft. Slag reactions take place mainly in 
the settler. 

Stack Emission of Sulphur Compounds 

1. 5. 6 
Sulphur Pril1ing 

1. s. 7 

Using incinerator furnace and gas scrubbing with 
water and lime stone slurry H2o and so2-content of 
the exhaust gas can be reducea to valu~s none and 
0.05 %, respectively. 

In Vienna meeti:1g on 29th November 1984 beb·een PPCL, 
UNIDO and outokumpu, PPCL's representatives expressed 
their desire to prill the sulphur instead of casting. 
Prilling was even earlier recommended by OUtokumpu. 

Starting of Oxygen Plant 9 MW Motor 

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

The electric motor can be started by supplying an 
additional starting reactor (which is included in 
equipment) and in the followina 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 d~op in 11 kV switchgear is 
at least 9 %. 
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1. 5. 8 
Oxyger enrichment 

1. 5.) 

Effluents 

1-11 

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

The smelti~q 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 15 % enrichment the 
gas flow from smelting is 80 000 m /h and in pure ~ir 
smelting with the same pyrite feed about 2s9 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 wii.:.h bigger gas fl0\1. 

Gas and air flow rates are in pu~e air case so 
enourmous 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. 

Acco.·ding to OUtokumpu' s experiences wear of 
brickwork lining of flash smelting furnace is much 
lower when using excess oxygen. In Outokumpu's 
Harjavalta copper smelter the brickwork needs to be 
repaired only every 4-5 yea~s. 

The main effluents from the process are as follows 

• Slag granulate and flue dust 

Flash smelter furnace slag is granulated with water 
and conve:yed to a heap. 
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Smelting flue 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 ~/h, water amount of which is about 17 t/h. 

Main components of the slag are: 

Fe 45 ' SiO 32 ' Al263 
6 % 

s 1.6 % 

and of the flue dust: 

Si02 31 ' Fe 22 ' A~03 12 ' c 1_0 ' s 6 ' 
Sulphur washing wastes 

Ef 1luents from the sulphur autoclave washing water 
handling are 

filter drum cake 
ovef low water 

FiltPr drum cake formation rate is 370 kg/h of which 
moisture content is 110 kg/h. Insoluble As 2s is 2 % 
of solid material, the rest being elemental sdlphur 
and gypsum. 

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

The overflow water flow rate is 9-10 m
3
/h. Its 

pH-va~ue 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 ca2 be built. 
The area of the pond should be about 700 m • The 
bottom should be of 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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Exha..ist gas 

Boile1. blow-duw11 

1.6 
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The flow rate of exhaust gas out from the stac~ with 
the nominal capacity of the plans is 180 000 m /h 
(NTP) 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 Supoly 

Bar Chart Schedule, 
Dwg No. 360 901 100 011-3 HevO 
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2. 
BASI..; DATA 

2.1 Plant Siter Raw Materialsr Utilities and Consumablesr 
cost Data 

2.2 Raw Materials 
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2.1 
Plant site, raw materials, utili~ies and consumables, 
transportation, cost data 

See the following attachment: 
SITE DETAILS OF AMJHORE AREA AND INDIAN 
COST DATA OF SOME IMPORTAHT ITEMS 
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ATTACHI-IB.i:~T 

SIU Dft!ILS O~ AMJHOaB !?Rl AND INDIAN 
COST DATA OF SOMB IHPORtANT ITii:MS 

1~ LOCATION OF THE 
Ilmm!RIAL AREA 

: AMJllJRE, DISTT. ROH.rAS, BIHAR. INDIA 

1. 1 General Plant .Area : Map attached 
(map/air photo&raph) 
Road and railway net: A metal road exists that leads to the 

nearest town snd Ra1lt1ay head at Dehri­
on-Sone, (Baatern Rail.,,ay ) about 35 Kms. 
away. ~he Comp&Jl,Y bas its own railway 
aidiJJ& facilities at this Railway Station 
where 35 waaons can be aocom.m.odated. 

Electric ~v 
net wark 
Town areas 

Harbours 

: 440 V-AC, 50 Hz. 3 Ph 

: Nearest town - Debri-On-Sone 
( 35 Kma. away ) 

: Nearest Harbour : Calcutta 
(575 Kms. away) 

1. 2 Industrial Area : Map attached 
(map, scale approx. 
1!2000) 

Ground eleva"tion 

Road and Railway 
connection 

: 165 M.S.L. 

: As &iven at 1. 1 

Connection for water: Tubewell water supply eXists &DI dischsrae 
supply anJ water is to tbs nearest river(about 4 Xm.s. away) 
discharae. tbroU&h natural water course. 

Connection ! or 
electric supply. 

lhmpin& areas 

2. PLAH! CO!IDITIONS 

: The layout of over-bead line bas been 
shown in the map. 

: About 240 hectare around project site. 

2.1 Bxiatin& services : Transport facilities available. A metal 
at the area( if any) road is available at project a1 te • 

• ••• 21 ••• 
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2.2 steam 
Layout of existin& system : Not exiatin& at present. 
Dia&r'am of eXiatill& sya'\em 
Connection Points 
Ste am. te·mperatur"e 
Ste• pressure 
Amount available 

2.3 Plant air( compressed air) 
Layout of eXisti.%1& syatem 
Connection points 
Air pre asur8 
Amount avaJ !able 

2.4 Water(treah vater, 
coolin& water) 

Coolin& water 
Preah water 

• • 
• • 

: 3 sets of electrical compressors 
each(2250 ofm, 110 psi) are ~ai­
lable and one diesel portable 
compressor(250 ofm, 100 psi} is 
available which meet the require­
ments of llliJles). There is no 
surplus capacity. 

MllCB 
BR - 8 jtlas Copoo(Sweden) 
Reciprocatill& Type Compressors 
435 HP each. 

Exists for oJJly compressors 

Layout of existin& system : Fresh water trom tubewell is 
used. Layout *8 per map. 

Dia&ram of existin& aystem: 
Cj.nn~ction points 

Amount available 

.Analysis 

a) chloride content 
in m&/100 •• 

b) sulphate oonten't 
o) pH 

~ At present we are aettin£ water 

• • 

• • 
• • 

trom four tubewells, about 2.7 mill. 
litres per day. Thia oan be turthe1 
increased to meet the addi tio:nal 
requirements • 

0.47 

200 ppm 
6.5 

. ... -,; ... 
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d) Turbidity • 5 PPlll • 
e) Total bardne ss . 432 • 
t) Total solid • 480 • 

&) Avera2e water temp.: 25•c 
h) Max. water temp. 

2.5 Sewaae 
Locations 
Capacities 

2.6 Puel 011 

Layout o! existi:a& 
system. 

Dia&ram. "Jt existiD& 
system 
Oil pressure 
CoDD.ection points 
Capacity of storaae 
taIJlcs 

2.7 Electricity 
Layout o! existin& 
system. 
Dia&ram of exlstin& 
aystem. 
Voltaae, plulse and 
t.reguenoy tor vgrious 
ettioiency rax.&e ot 
motors, li&htill.& and 
instrumentation. 

• 30•c • 

: Main open natural drainaae channel 
is connected to Sone .Ri· .. er, whioh is 
about 4 Kats. away. 

: BSD oil and petrol tank is installed 
in the project site. 

: TaIJlc for BSD oil and petrol havin& 
15000 litres capacity each. 

• • 

• • 

Shown in the map 

11 XV transmission lines are exist in& 
between the main receivinit stations 
and various sub-stations. 
Also exist!n& - 3.3 KV, 3 pH, 50 Hz 
aynarcmous inch:ction motors for the 
o ompre as ors. 
- plan enclosed. 
- 550 V, 3 ph, 50 Hz squirrel oa&e/ 

aliprin&, induction motors tor 
min1n&/cruaher installations. 
440 V, ~ ph, 50 Hz induction motors 
!or surface and workshop installations. 
440 V, 3 ph, 50 Hz, 4 wire over-bead 
line !or sur!aoe 11&ht1D& • 

••••• 41 ••• 
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2.8 Instrumentation 

Information on existina 
syste111. 

Pnellllatic or electrical 

2.9 Bxisti~ infrastructure 
at the plant areas. 

Road 

Railways 

Repairs hop 

Storin& house 

Laborato" 

Office rooms 

3. BNVIRONMBNTAL DATA 

3.1 Plant elevation trom 
sea level 

. • 
Pneumatic equipments other than 
co111pressorE1 are not hav~ any 
instrumentation. 

. . Sub-station panels and some o! the 
starters are beV 1nit ammeters end 
voltmeters only. :For domestic 
consumption sin&le phase eneray 
meter~ are provided. 

: Metal road is existill& at the 
project site which connects -all 
the workiA& plaoes. 

: A broad gaU&e railway facilities 
exist at about -,5 Klas. trom the 
project site at Dabri-on-Sone. 
There iS a proposal to extend the 
broad &aU&e railllay line trom 
Dehri-on-Sone to proje~t site. 

: A &ood repair a: vorksLDp is available. 
Workshop is provided with Lathe, dri­
llin&, &rindin&, weldin& machines 
etc. !or the present requirements. 
However, extra facilities can be 
provided if' reQui.r8d. 

• • 

• • 

• • 

A Central store is available in which 
about Rs. 50 lalths (fifty lakhs) inVe­
ntory is kept dealin& with ·bout 
15000 items. Further, house capacity 
can be provided. 
A Slllall laboratory is available •h 
the facilities to analyse Iron, 
Sulphur, Silica, pH etc. !'urtber 
taoili ti.es can be provided. 
A aood office facilities exist 
bavi.Jl& sufficient nmber of rooms. 

: 165 M.S.L. 

•••• 5/ ••• 



;.; 

4. 

4.1 

4.2 

4.3 

- 5 -

Soil 
Typao! soil 
Soil loadin& 

Natwal 
Desi&n 

Level or steady soil 

Ground water 
Water level · 

Bed rl.lak 
Level 
Type of surface 

Earthquake zone 

Probability 

• • 

• • 

. . 

. • 
• • 

• • 

Sandy soil 

ZOO kN/m.2 (sate bearin& cai)aoity at 2 m.trs. 
below the &round level on 600 x 600 m.m 
plate. 

At a depth of about 12 m.etera :f".L"om. &rountl 
leval on the eastern side of the project 
boundary. As we approach towards the hill 
the depth of water table increases. 

12 to 18 meters • 
Li.me stone/sand stone. 

Nil 

Intensity in Richter: Not applicable 
scale 

ATMOSPHKRIO DATA 

Monthly air temp. 

Averaae 

Max. 
Min. 

Air pressure 
Averaae 

Max. 

Min. 

Relative humidity 

Averaae 
Max. 

Min. 

: ;5•c 
: sa·o (durina summer) 

4 ·o (durina winter) • • 

: Normal 
: Not available 

• • 
: BOJ' at 40•0 durin& rainy eeason 

(July - Au .ust period) 

• • 

• ••• 6/ ••• 
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4.4 Rainfall end momentary 
and daily extrell19s 

Rain.tall 

4.5 Wind 
Velocity 
Averaae 
Design 
PrevailiD& direction 

5. TRANSPORT DATA 

5.1 Road and railway net 

5.2 Location o! harbours 

5.; Harbour: limitations 

5.4 Wei&ht limits 
Roads 
Railways 

5.5 Size limits 
Roads 
Railways 

6. DATA FOR PROCESS AND 
PLAm DESIGN 

6. 1 I>e si&?l capaoi ty of the 
am.e 1:8r. 
Annual teed of pyrite 

: 1691 mm in 1980 
1045 mm in 1981 

: 90 Km per hour - maximum 

: South-West to North-East. 

: Main road leadi~ to Debri-On-Sona. 

: Calcutta Po ... :t - 575 Km away 

: No limitation 

: No limitation 
: St&D!erd wa&ondload 

4 wheeler - 24 M.T. 
6 wheeler - 55 M.T. 

: Maximum width - 5 metre 
• • 

: 626" 250 M.~. 

6.2 Desi&n capacity and desi&n: 
philoa:> pby of the power 
plant. 

Most of the re~ t o:r \:Om.plex 
and complete reQui ... .Jnt of aaelter 
will be met thro\Jih captive power 
plant. 

6.; Pyrite 
Chem.ical assay : Given separately in the oncloaed 
Mineralo&ical analysis sheet. 
Moisture 
Grain size. screen analysis 

•••• 11 ••• 
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6.4 Purity requirement of : l!'ree trom arsenic I.S.I. Standard 
sulphur product 99.~ •s•. 

6.5 Final form of Slllphur 

6.6 Storina volumes of raw 
materials, utilities 
and products. 

6.7 Analysis, temperature 
and availability of 
water. ' 
Sanitary water 
Prooe as water 
Coolin& watdr 

: Prilled 

: Coal - 15 days requirement 
Weter- One day requirement 
l!'ulOil - 10 days requirement. 

6.B Analysis and availability: 
of lime and lime stone 

- 8°" 
7"' 

- 1.5~ 

6.9 Fuels availeble{fuel 
oil coal natln-al &as) 

Type 
Net heatin£ value 
Ultimate wei£ht 8I18lysis 
of coal. 

6.10 Buildin&s 

Pill in& 
Frame of buildin&s 
Covers and roofin& 

6.11 Electrification 
Electric power available 
tar the plant 
Volta&e selection 
Peed of main transform.er 
Distribution voltaae 
Drive o! standard motars 
Drive of bi& motors, 
over 350 KW 

• • 
• • 
• • 
• • 

Constructions end materials available • 
Not required 
Steel frame 

Asbestos sheet 

•••• al ••• 

·~ .1 • ~ ... ~-.·-:-- .• 



I 
II 
] 

] 

-1 

I 
I 
I.. 

I 
I 
I 
I 
I 
I 
I\ 
I 
I 
I 

' 

- B -

Prequency 
Pailures in electric • Month Ho. of • 
power teed tripings 

Breaks • Oct.'82 20 • 
Nov. '82 26 
Dec. '82 10 

Fluatuation ot 
volta&e 

: 460 to 380 volts. 

Fluctuation of 
tre guency !:. '/. 

-- . 

Duration of 
power off 

7 hours 
19 hours 

2 hours 24 mts. 

6.12 Instrumentation 

Pneanatic or1elect- : 
rioal system 

Pnellll8tic preferred. 

Vol t&£e and :t'reQUBncy 
in control and in teed 
ot the instrumentation 
equipment 
Recommendations oonoer­
nin& the manu:taoturiD& 
ot instrUllentation 

6.13 Requirements !or 
environaental protection 

Permissible lilllits of 
&as emission to tbs 
atmosphere. 
Sulphur diox!.de 
Sulphur trioxide 
Carbon monoxide ) 
H,ydro&en sulphide) 

• • 4 K&. /Te. of 1 Oo,C acid produced 

7. LOCAL UNIT PRICBS FOR 
CAPI~AL OOST BSTIK.ATB 

Buildin& and conat­
ruc tion work 
Unit prices !or the 
tollowin&: 
- Pilin&(50 M lon&, 

660 mm die) 

'' 
'' 

• • 0.5 K&./Te .. .. 

: Follow BPA Standards 

52.J~o 
:~.a.;.eeo/ per each 

•••• 91 ••• 
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- concrete map, ready installed 
inaludi.D£ boardin& and steel 
re inf oroement s. 

- aipportiD& steel constructions 
ready installed, painted 

- valls and rooti.Das ot indust-
rial buildiD&s 

.... o!!ioes, cbanae rooms 

- e erth excsv at ion 
- earth flillin& 

- rock blastin& 
- asphalt covers 

Bqui.pment
1 

and materials 

- Mild steel cons'truction, 
ready installed 

- sheets 
- profiles 

- Acid proot steel sheets const-
ruction, ready installed 

- Plastics 

- pvc 

- reintaroed plastics 

- PB 

- Lead liniJl&, ready installed 

- sheet lin1 n&('.5 mm thick) 
- hom.o&enous lin1n& 

Fec.c_...,,tfati on 
lolu.mn 
"Ja.b 

••• t~agg/~ 
• • • Rs. St 999/Te. 

• • • IB. 1"99/m2 

••• 
••• 

••• 

••• 

••• 

••• 

it • 1120Q/m2 

Rs. Wm3 

Rs. Vj/m3 

Rs. ~m3 
Rs. 100/m2 

Materials 
and wermt. 

Rs. 

20/k& 
30/k& 

180/k& 

teo/U. 
10/k& 

1100/m2 

5000/m2 

- Beat insUlation. ready installed 
inc. covers. 
- thickness 100 Diil 

- thick:n8SS 200 mil 

•••• 10/ ••• 

;·· ·, 

125. i} 26Sb/,,,.,,.,'l 
12 S. "2 'ltJO / m3 
/Ls. ': B~ z rr. 'l 
Q..s. '"2, 4~ '/ ,..,..,3 

f O,ooo/t 
b'S ;,,,~ 

/,~/,..,'-
.,.,/.._,"l 
2o / n, 3 

3 5" I ,.,, "l 

Transport 
and erect. 

Rs. 
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- Paintin& (ordinarY) 
2 

••• 25/m. 

- Rubber lini D£1 ready 
installed { 3mm) Rs. 600/m.

2 
••• 

- Copper profiles and sheets 

Cons'tructions(ready installed) 

- Service ptatrorais, stairs 
etc.of mild steel 

- Tanke, bins etc. of mild 
steel. ! 

- Tanlts of acid proof steel 

••• 

••• 

••• 
- T8Ilk8 ot reintarced plastics •• 

- Gae ducts of mild steel 

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

- Pumps 

••• 

- type - horizontal,centri-

Materials 
and m.anut. 

Rs. 

15/k& 

Transp. 
and erec. 

16. 

20/)ce 3 ~/k& 
180/k& 
:Selk£ f ;J.~ / 'v ·3 j./k& 
20/k& 3j.tu. 

!wtal. 3 - capacity 25 m /br. 
- pressure 50 MLO 

'29,a&O.~ 

••• Rs.1Bi310.e& 

- material SS 316 
- electric power 10 BB drive 

- Belt conveyors 
- type-horizontal, trouahed, 

three roll &round conveyor 
- capacity 200 TPH ••• 

A ofJo,000.00 u·; .,," 
Rs.~51999;89 Rs. 4'&10Q9:0& 

- width 750 mm 
- len&th 91.5 M 

- Air and pa tans 
- type-centri!u&al blower 
- capac ity-10800 NM; /br. • •• P.s.101, 000. 00 101> 

•••• 111 ••• 
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- pr«ssure - 700 mm.w&. 
- material - casin&-MSBL Impeller SS ;16 
- operatin& temperature 60• c. 

- Cranes and hoists Eleot::-ic hoist 

- liftini capacity - 2 T. 
- laD&th ot brid&e - 12 M. 

- Boilers 
- oapacit~ - 20 TPH 
- tuel to be used-Fuel oil 
- pressure - 12 kJJ../cm

2 

- Lorries 
- type - ordiJJarJ' 
- loadin& oapaoity-12 Te. 

- Fork li!t truckS 
- type 
- li!tin2 capacity 

- Pront end leaders 
- type - Tyre mounted 
- capacity - 153 m

3 

- Electric motors 

- power - 75 HP 
- volta&e - 415 V 
- rotatiD& speed-1500 rpm 

type - ayncbronous, TB!'C 
squirrel oa&e 

- Ball mills 
- diameter - 1.5 M 
- lenath - 2.4 M 
- lin1n£ material-Rubber 
- electric motor- 75 HP 

29, eoo.oo 
Ps.2001990.00 

~ 
Total ~.JS lakhs 

~, t-eo, o•o.oo 
16. 1,911,390199-

Rs. 60,000.00 

~, ~,~.60 
16. ~ 8; OQO, 00 

16. 6,000.00 

A~ ,,.o~. a-o 
a.. ~eee.ee 

•••• 121 ••• 
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- ball cbarae ·• 5.5 Te. 

- Drum filters 
- filter area - 67.2 K

2 

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

7.3 Electrification devices 

- Transfarm.cn-s 5 ••••• 20 KVA: 5 MVA 110kv/11kV, **TRAiiSFORMOR 
- volta&e Rs.750,000.00 

- Transformers 500 ••• 1500KVA:1000 KVAi11KV/433V, A*TRAMSFORMER 
- Voltaae ~. l,10,9QQ•OO 

• IJ '-oo, eo-o .. o0 

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

2 

- insul stion PVC 
(steelwire armoured) 

- Cable racks 16.1 O/ka. 

- Instruments ti on Cable ~sys 
Material-Al./.&:nodized Al 16.125/m. 

7.4 Pijin&: cost of materials and 
erection, sizes specified Rs. 

- welded steel pipes ~/k& 'Z"f /~ 
- seamless steel pipes t8'/k& -z.o/ ~ 
- Acid proof steel pipes ttt&/k& "2.e-o/~ 
- Copper pipes 60/k& 

- Plastic pipes 25-300/k& 

- Lead pipes -25/k& Jyo/~ 
- Hiah pressure pipes 20/k& 

- eurves tianaes~Oarbon-steel-~ 35/"-'J 
- Collars and 
- T-pieces 20/k& 

- Valves 
- Carbon steel, 15-250 NB 
- Gate (Rs. 70' ·5909) ~, ee-'O 
- Globe ( Rs.4oo-;eee > Sb 1 e &-1) 

•••• 13/ ••• 
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- Pipe brid&es and !ittillis 

7. 5 Erection and installation work 

- Wa&es with sooial coat 
- skilled labour 

- helpers 

/,f6-0 1-600/month 
1;200 500/month 

7. 6 Taxes end duties of e QU:ipment, 
materials, erection etc. 
- local ~ppliers ~ excise duty~ 4~ S.T~ 
- foreien su.pnlies ~ customs duty of CI~ prices 

- ~!; 

- Enu.cC>fDD11ss1onin& etc. 25~ 

8. LOCAL DATA FOR OPERATING 
COST ESTIMATE 

B.1 Unit prices and availability 
of the f ollowi.n& utilities and 
supplies at the industrial area: 

Seelin& veter 
Coal 
Puel oil 
Natural &as 

~s1eeeiei°'" 

Propon& (LPG) 

Sulphuric Aoid 

Lime 

Cost-16. 
1 

0.50 
200,GO '1.SO.eo 

24Q9.99 31/Vl-ttO 

e.&s 
~ s.~~ 

.gee.ee I, S?sb. &O 

600.00 

Limestone 20 to 30 

HC1 (3oj Aoid) 
NaOH{Solid-Rayon Grade) 
Grindin& balls !or ball mill 
Retractory briok8 

- chrome maanasite 

330.00 
6500.00 

10000.00 
e.oo 

- ahamotte Not available in India 

Unit 
Ml 
~ 
Te 
Te 

l!Wa 
k&. 

~e 

Te 
Te 

Te 
Te 
Te 

brick 

•••• 14/ ••• 
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B.2 Waaes and aalarie s includirut social 
oos'ts: 

IS ~ 
Manaaers 2,5~/- ~,or:to/-

Oper&tiD& B.n&ineers~ 219091- 2,00-0/-Porem.en 

Skilled labour 1,599/- 4, aero/-
Unskilled labour .i,999/- 4,2.eo/-

. 
8.J Daily, weekly md ammal operatin£ 

time of personnel. 
Daily 8 hrs. , weekly 48 hrs. and annual 2400 hrs. 

8.4 

9. DATA POR ESTIMATION OF ~""YBNUBS 

Unit pric,1s of products(ex-worka) 
to be used in protitability 
calculations: 

Iron calcine 

- Pe 
- s 
- Ou 
.... 5102 

u 
No Vo/e 

apnr. 6"' 
r. o.~ 
" o.o~ 
.. 5~ 

Blem.enttll sul.phur(liQuid ) 2, 'la 3j-
Blem.ental au.l.phur (solid ) as.~ 3591- !or !ertiliza- use 

aD3 as.~- tor non~tertilizer use. 
So2-~earill£ process aaaes 'ff;~/­
m.anuracturin& ot sulphuric acid 

So2-content appr. 7-9 vol.~ 
o2-content appr. 6-'1 vol.~ 

•••• 15/ ••• 
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1 O. DATA F CR PROFIT.ABILITY CALQJLATI ONS 

10.1 Tax le£ialation b.t,7 
Depreciations 
Area re2ulations ot 
taxation 

- ~ Strai&ht Line Method 
- .l tax holiday of 7 years may be 

considered for profitability 
evalustio:r ... 

Tax free reserve re£Ula­
tions 
percenta&ee of income tax- 5~ + 5~ s.c. 

purchase tax - 4~ 
Other taxes - exise duty 8" 

• 
10.2 Capital stOck 

Amount - 5D.' of total invest. 

Requirements and lillli tations 
o! dividends 

1o.3 Financin£ terms o! 1.nVeetment 
coat. -huo 

Grace period - ~!&'ea years 
A~o 

interest - 11.5~ !or lo~ term loan and 
~7,c; ~ !or short term loan. 

Pay back period - 10 years. 

10.4 ~tMI! •mite=:·•• 
and rate or exc 

Indian Itupees = 1 tJB $ • IB. 9.5·- . "•zca-

***** 
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TYPICAL ANALYSIS OF PYRITES 

Perc11nt 

Sulphide Sulphur(S) ••• 3b.04 
Sulphate Sulphur(S) ••• 1.41 
Silica (Si02) ••• 15.28 

Tota 1 Ir on(Fe ) ••• 35.72 
Al llllina ( Al203 ) ••• 2.09 
dalcium OXide (CaO) ••• Traces 

Ma&nesium Onde (MaO) ••• Tr~ces 

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

Arsenic C•s) ••• 50 Parts/Million 

****** 



() OUTOKUMPU ENGINEERING 
Q~K A DIVISION OF OUTOKUMPU OY 

2.2 
Raw materials 

2.2.l 
Pyrite ore 

Ssulphide 38.04 ' 
Ssulphate ' 1.41 ' 
Fe 35.72' 
As g. Q995- ' o.oos CZ, 
c 1.0 ' 
Si02 15.28 ' 
Al203 2.09 ' 

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

2.2.2 
Top shale 

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 ' 

2.2.3 
coal 

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 ' A1203 20 ' a Fe203 20 ' 



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

2.2.4 
Fuel oil 

Bunker C 
c 
H 
s 
N 
0 

85 ' 
11 ' 

3.5 
0.1 
0.4 

Net heat of combustion 

2.2.5 
Slacked lime 

Ca (OH)2 90 ' Balance 10 ' 
2.2.6 
Sulphuric acid 

H2S04 94 ' 

2.2.7 
Catalyst mass 

Al203 34 ' cao 21 ' Fe 7 ' Si02 3 ' 
2.2.8 
Lime stone 

CaC03 80 ' 

I 

2-3 

' ' ' 
40.5 MJ/kg 
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() OUTOKUMPU ENGINEERING 
O+K A DIVISION OF OUTOKUr.tPU OY 

3 PROCESS DESIGN 

3.1 
3 .1.1 
~_! • .i.l 
3.1.1.2 
3.1.1.3 
3 .1. 2 
3.1.2.l 
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.l 
3.2.2 
3.3 

Pro~ess Description 
Flash Smelting Area 
Drying of Feed Material 
Flash Smelting 
Reduction and Process Gas Handling 
Sulphur Plant Area 
Sulphur Recovery 
Sulphur Washing 
Sulphur Prilling 
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 



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

3-1 

3 
PROCESS DESIGN 

3.1 
Process Description 

3.1.1 
Flash Smelting Area 

3.1.1.l 
Qrying of Feed Materials 

3.1.1.2 
Flash Smelting 

The ground and predried 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 sec0nds, in which time the solids are 
heated up and smelted after many different chemical 
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 dio~ide, 
water, carbondioxide and nitrogen. 
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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 the 
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 + 2~0 ---> 0.5 52 + 2C02 

502 + 2H2 ---> 0.5 52 + 2H20 

52 + 2H2 ---> 2H2S 

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

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

The red~ction is performed by injecting coal dust (70 
% - 74 um) again~t the gas flow. 

The maximum sulphur production is obtained when the 
gas after reduction contains a little less 502 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 reduced process gas together with molten dust is 
fed into the waste heat boiler, where cooling and 
solidyfying of dust compounds take place. The boiler 
consists of a radiation chamber and convection sec­
tion. The gas is cooled to 350oC by the boiler and 
saturated steam is produced at 70 bar. A minor part 
of the dust is separated in the boiler and the remai­
ning dust in two electrostatic precipitators working 
parallel at a temperature of 360oC. 

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

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

I 



OUTOKUMPU ENGINEERING 
A DIVISION OF OUTOKUMPU OY 

3 .1. 2 
Sulphur Plant Area 

3.1.2.1 
Sulphur Recovery 

3-3 

2 co + S02 ---> 2 C02 + 1/n Sn 

2 co + S2 ---> 2 cos 

2 H2 + S02 ---> 2H20 + 1/n Sn 

2 H2 + S2 ---> 2 H2S 

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

After the elctrostatic precipitators the cleaned gas 
is led into the sulphur condensing boiler, where the 
gas js further cooled down 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 bar. 

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 agglomerator 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 ~t 5.5 bar. In the boiler, part of 
the sulphur is ~densed. The minor part of the gas 
is passed by th 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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502 + 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 sulphur is sprayed in the towers, where is 
meets the process gas counter-currently cooling down 
the gas to 135oC 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 sul~hur conden­
sing towers. In the suplhur cooling goilers thg 
sulphure temperature drops from 133 C to 123 c. Tile 
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 sulphur 
in the gas as drops. These are caught in a demister. 

Minor amounts of H2 : in the gas are converted mainly 
to so2 by an incinerator, where oil is burned6 The 
gas temperature 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 H2s. Temperature of the 
exhaust gas is 60°. 

The sul •hur 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 
sulphuri~ acid in a reactor in order to remove arse­
nic from the waste liquid. The arsenic precipitate 
formed is separated in a thickei c and in a filter. 
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3.1.2.3 
Sulphur Prilling 

3.1. 3 

The liquid sulphur is fed to a sulphur tank, where 
the temperature 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 00 oC in a separate, coal fired superheater. 
The su~erheated 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 ~ooling 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 the whole area will be about 
17.5 MW by full load. The rated power of the turboal­
ternator will be 25 MW. 
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Oxygen Plant Area 

3.1.3.4 
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The power ge~eration 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 fo:::- 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
nur. 200 mesh (0.074 mm) and dried by the warm gas 
fl.·>w, which is mainly preheated air. Pulverized coal 
is conveyed pne•.nnatically to the dozing bin~ 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 wel: 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 plant and cooling water 
circul. . .:ion are included in of fsi te 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 

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 
BO %. 

3.1.3.6 
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 supposed 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, o0 c. 

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 
Oxygen 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 

~3/h 
c 

' ' ' ' ' ' ' ' 

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 
o.o 
0.5 

26.7 
1.4 
4.5 
2.7 

64.0 

r 
I 
\ 
I 
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I 
Coal to settler t/h 3.2 

I 
Combustion air m3/h 13700 
Oxygen m3/h 1800 
- temperature OC 40 

I 
- oxygen enrichment % 30 

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

I Flue dust t/h 10.6 

I 
Gas after furnace m3/h !15000 
- temperature OC 1230 
- ana.Lysis H % 1.2 

H2s % 1.1 
c6 % 5.6 
cos % 0.2 
so2 % 3.6 
s % 7.6 
H2

0 % 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 

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

a2s % 1. 7 
c3 % 2.1 
cos % 1.2 
so2 % 2.2 
sr··s0 % 2.9 
a
6

o % 10.5 
c 2 % 20.2 
N2 % 59.0 
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Electrostatic Precipitator3 

Flue dust from precipitators 

Gas after precipitator 
-temperature 
-analysis 

3.2.2 Sulphur Plant Area 

t/h 

m3/h 
OC 
% 
% 
% 

cos % 
S02 % 
s2 , ••• ,S8% 
H20 % 
co2 ' 
N2 % 

Sulphur condensing boiler and demister 

Sulphur production 
Steam production 
- pressure 
- feed water temperature 
Steam prcjuction 
- 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 
gar 
c 

t/h 
gar 
c 

m3/h oc 

::4-10 

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 



I 
lo9K 

OUTOKUMPU ENGINEERING 
A DIVISION OF OUTOKUMPU OY 3-11 

I 
Gas cooling boiler 

I Sulphur production t/h 1.4 

Steam production t/h 22.7 

I 
- pressure bar 5.5 

- feed water temperature 
OC 150 

Gas after boiler m3/h 125100 

I - temperature 
oc 250 

Cold catalyzers 

I Gas after catalyzers m3/h 124800 

- temperature 
OC 259 

r 
- analysis ~os % 0.52 

% 0.07 
cos % 0.08 

502 ' 0.52 

56,58 % 0.44 

H
6

0 % 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 ~6s ' 0.51 
% 0.07 

cos ' 0.08 

502 ' 0.51 

s ' 
0.01 

H80 ' 
14.3 

c62 ' 
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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I 
Incinerator 

I Oil t~h 1. 2 

Combustion air m /h 14000 

I 
Secondary air m3/h 16200 

Gas after incinerator m3/h 158000 

- temperature 
oc 400 

I - an",lysis 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 % caco .... > t/h 12 

Residue (dry) t/h 16 

Gas after absorber m3/h 180000 

- temperature 
oc 60 

- analysis co % 0.11 
S02 ' 0.05 
H20 ' 23.6 
C02 ' 17.3 
02 ' 1.3 

N2 ' 57.6 

8 
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I 
MATERIAL BALANCE OF THE FLASH SMELTING FURNACE 

I Amount s Fe Si02 Al203 c 
kg % kg/h % kg/h % kg/h % kg/h % kg/h 

I 
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 

I 35200 32820 25000 5460 14800 

Out: 
Slag 67140 1.65 1105 45.4 30470 32.3 21700 6.2 4170 

Flue dust 105.:10 6.0 635 22.3 2350 31.2 3300 12.2 1290 10.8 1140 

Furnace gas 33460 13660 

35200 32820 25000 ~460 14800 
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I 4.8 Drawings 

I Dwg Title Dwg No. Rev. No. 

Flash Smelter and Sulphur Plant 360 100 901 004-9 3 
Equipment Diagram 

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 360 100 902 004-9 2 

Site Plan 

Flash Smelter and Sulphur Plant 360 100 902 005-1 2 

Plot Plan 

Flash Smelter Area 360 100 902 006-0 0 

Plant Layout, Plan 

Flash Smelter Area 360 100 902 007-0 1 

Piayout Layout 
Sections A-A and B-B 

Sulphur Plant Area 360 100 902 008-0 1 

Plant Layout, Plan 

Sulphur Plant Area 360 100 902 009-0 1 

Plant Layout 
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. !. • 2 

Site Plan 
Plot Plan 

Dwg No. 360 
Dwg No. 360 

100 
200 

902 
902 

004-9 
005-1 

Pev. 2 
Rev. 2 

The plant area is situated in Amjhore at the 
industrial area of PPCL, about half a kilometer south 
from the top of Hathini hill, ~longside 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 
Section 

Dwg No. 
Dwg No. 

360 
360 

100 
100 

902 
902 

006-0 
007-0 

Rev. 0 
Rev. 1 

Dryer and FSF Feed Area 210 

4.1.2.2 

Ground pyrite ore and top shale are tran~ferred 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 n1aterial is lifted pneumatically to 
dried charge bin near the flash smelting furnace. 

Exhaust gases from th~ 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 smelt& forming sulphur 
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containing gases and iron and silica rich ~lag. 

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 i~ ~rotected inside by chrome magnesite 
and isolation brick lining. 

The settler part of the furnace as well as tapping 
holes are cooled by copper 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 precipitator (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 
keap hot, gases are drafted out of the proceF ·-: the 
by ~ass ejectors installed between WHB and Er and 
after each EP. 

e 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 ~sed for slag 
granulation, flue dust slurrJ mixing and gas cleaning 
by a scrubber after sulphur re~n~ery. 

Sulphur Plant Area 300 

4.1.3.1 

Laym:.t 
Section 

Dwg No. 360 
Dwg No. 360 

100 902 008-0 Rev.l 
lCO 902 009-0 Rev.1 

Sulphur Recovery Area 310 

Gases blown to sulphur recovery area are first cooled 
down in a sulphur condensing boiler, whP.re 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 502. 

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 c.atalyzer 
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 oy spraying cooled sulphur counter-currently 
into the gas stream. 
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Gases from the sulphur condensing towers are blown by 
two exhau~t gas fans through a demister, where the 
rest of the sulphur drops in the gas are separated. 

The minor amounts of H S the gas contains after the 
condensing towers are ~onverted mainly to so2 in an 
incinerator combusting heavy fuel oil. Gag 
temperature after the inciner~tor is 400 C. 

Before blowing into the stack the gases are finally 
washed in a scrubber-absorption tower system by lime 
atone slurry to minimize sulphur effluents to the 
atmosphere. 

Sulphur Handling Area 320 

8 4.1.3.3 

Elemental sulphur condensed and separated fro~ the 
gas stream is conducted via pump tanks tc 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 agglomerasor/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 liquie by a 
thickener vessel, underflow of which is vacuum 
filcered to form waste cake. 

I 
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4.1. 4 
Additional Plant Areas 

4.1.4.1 
Coal Plant Area 500 

4.1.4.2 
Power Plant 600 

4.1.4.3 
Oxygen Plant 700 

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

Coal handling equipment is located beside the smelter 
and power plant, to the west of 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 transpor-ted 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 9ower 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 sme~ter plant 
boilers and sulphur handling equipment h1.'t and ready 
for start-up. 

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

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. 



8 

OUTOKUMPU ENGINEERING 
A DIVISION OF OUTOKUMPU OY 

4-6 

The pla~t is a complete unit comprising all equipment 
and acce~~ories needed for pure oxygen 95 % 
production. Production capacity is 650 t/day. 

4.1.4.4 
Lime Stone Slurry Preparation Area 800 (IN OFPSITE FACILITIES) 

4.1.4.5 

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

Water Treatment ArP.a 900 (IN OFFSITE FACILITIES) 

4.1.4.6 

Described in Chapter 4. ·1, Offsite Facilities, Para 3, 
prepared by FEDO FAC?, India. 

Compressed Air Station 950 

Plant air is produced by two comp~es3ors. The 
capacity of each compressor is 35 Nm /min. The outlet 
pres~ure is 7 bar abs. 

Instrument air is produced by drying and filtering 
the plant air. The capacity3of the ci~-ying 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 DUS~ 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 

Basins 

Bins 

Boilers 

Burners 

Castir1g eq. 

Conveyors 

Dryers 

Ducts, gas 
and 1ust pipes 

Fans 

Feeders 

Filter 

EQ. TYPE 

Granulation basin 

Day bin 
Dried charge bin 
Feed bin 
Storage bin 

Steam boiler 
Super heater 
Waste heat boiler 
Boilers, others 

Coal dust burner 
Oil burner 
Concentrate burner 

Launder 

Belt conveyor 
Drag conveyor 
Pneumatic conveyor 
Screw conveyor 
Scraper conveyor 
Conveyors, others 

Steam dryer 

Hopper 
Stack 
Water lock 

Fan 
Blower 

Air lock feeder 
Belt feeder 
Drag feeder 

Drum filter 
Gravity filter 

Furnaces Flash smelting furnace 
Incinerator 

4-8 

HP.at-transfer eq. Feed water heating/cooling heat exchanger 
Gas reheater 
Heat exchanger, others 

EQ. CODE 

108 

116 
117 
117 
118 

122 
123 
124 
129 

131 
133 
435 

140 

167 
168 
170 
172 
174 
179 

194 

202 
204 
209 

212 
214 

216 
218 
223 

243 
244 

261 
263 
280 
281 
289 
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EQ. GROUP 

Lifting devices 

Mills 

Pumps 

Screens 

Separating eq. 

Special machines 
and equipment 

Tanks 

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 catalyzE!r 
Cold catalyzer 
Sulphur condensing tower 
Sulphur pri~ling tower 

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

Thickeners 

Steam 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, Rev.3 

Coal Plant 

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

Power Plant 

Equipment diagram, 
Dwg No. 360 IOO 901 009-1, Rev.I 

8 
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ELECTRIFICATION 
4.3.l 

4-11 

Description of electrification 

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

Main transformer station 

Power plant 

The maih transformer station will be connecteu to 
the 110 kV line with open-wire circuit. The 
statioa 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 M\TA. 

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

The power plant gene~~tor will be connected to 
the 11 kV main switchgear. 

The rated power of the gener.::.to:r is about 25 MW. 

11 kV auxiliary swit~hgears 

There are three auxiliary switchgears. The 
switchgears will be located in following buildings: 

Smelter 
Sulphur handling 
Oxygen plant 

The energy will be fed from switchgears by cables 
to the distribution transformers and high voltage 
motors ( ~ 350 kW ). 

The switchgears are to be placed in ventilated 
electric rooms. 

440 v motor control centers 

Motor control centers will be centralized !n the 
electric rooms of each department. The energy 
will be fed from transformers to MCC's by means 
of busbars. 
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Transformers 

Emergency power 

Control system 

4-12 

Following transformers will be t~quired: 

Flash smelting area 3 a 1600 kVA 

Coal handling area 1 a 1600 II 

Sulphur handling area 
(waste liquid handling) 2 a 1600 II 

Sulphur recovery area 1 a. 1600 II 

Oxygen plant 2 a 1600 " 

Power plant 1 a 1000 II 

Off-site facilities 3 a' 1600 II 

13 pcs 

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

Emergency power needed in the plant will be 
generated by a diesel-generator. The emergency 
power unit will be located beside 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 power is estimated to be 23,4 MW. 
It can re divided into following parts: 

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

Pinst. 

4,5 
1,4 
2,0 

10,0 
1,4 
1,2 
M 

?.3,4 MW 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Normal running load 

Compensating 

Running load at full capacity 17,5 MW 

Cos y = 0,8 

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

Engineering criteria of electrification 

Voltages Power supply 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 

110 kV 3500 MVA (max. allowed) 
11 kV 500 MVA 

440 v 38 kA, 1 s. 

Energy consumption 
(estimated operating time 7500 h/year) 

Flash smelter 24 000 MWh/a 

Sulphur 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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APPENDIX 2 

A DIVISION OF OUTOKUMPU OY 

LIST OF MAIN ELECTRICAL EQUIPMENT 

SUPPLIER 
FOREIGN LOCAL 

1 

2 

3 

4 

Main transformator 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 

• 

x 

x 

x 

x 

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, teleconununication equipment, 
grounding, power outlets, control boxes 
etc. x 
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4.3.2 
Motor List 

In Volume II 

4-14 
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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 Yield Mounted Instrumentation, 
Wiring and Piping 

4.0 Power Supplies, Signals and 
Units of Measurements 

5.0 Drawings and Data 

4-15 



8 

OUTOKUMPU ENGINEERING 
A DIVISION OF OUTOKUMPU OY 

1.0 
DESIGN CONCEPTS 

1.01 

1.02 

1.03 

1.04 

1.05 

1.06 

1.07 

4-16 

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 implementec using industry 
standard instruments and control systems. Use of 
custom designed or proprietary control systems shall 
be avoided to tne extent possible. 

Major instrumehtation 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 electricul 
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 Diag ams (P & ID). 

DIN standards and metric units shall be used on 
instrumentation design. 
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2.0 
CONTROL ROOMS, CONTROL PANELS AND ~PERATOR 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 
operator work stations will be provided. The control 
room shall be the point of control for operating 
and/or ~onitoring the process and will contain the 
necessary instrumentation and contro~s 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 DCS. 

The CCR and the Relay Room shall be pressurized with 
filtered air to exlude dust and noxious gases (S02 
and H2S) 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. Cert~in 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 connected 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 
F·IELD MOUNTED INSTRUMENTATION, WIRING AND PIPING 

3.01 

3.02 

3.03 

3.04 

3.05 

3.06 

3.07 

3.08 

3.09 

3.10 

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

Enclosures for field mounted instruments sha:1 be 
DIN IP~4 dust tight and water tight construction. 
Class f ication for hazardous application location, 
if r~~uired, shall be specified on the data sheets. 

Instruments located outdoors and subject t~ 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 byp~~s 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 ,Ji th 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 connect 
the field junction box to the control panel. The 
cable characteristics shall be same as a?ove 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. These connections 
will include process block valves, thermowell or 
probe couplings and flanges. 

The inr.trument process pi· .i.ng material including 
tube, 1alves and fitt~ngs shall be 316 stainless 
st.eel. 

The tubing runs for pneumatic transmission signals, 
and connections between filter-regulators and 
instrumentb, qh 2 !: be made with 6 mm outside diameter 
316 stainless steel tubing with 1.0 mm wall 
thickness. 

Tube fittings for pneumatic system shall be Jl6 
stainless steel compression type. 
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4.0 
POWER SUPPLIES, SIGNALS AND UNITS OF MEASUREMENT 

4.01 

4.02 

4.03 

4.04 

4.05 

4.06 

4.01 

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

An uninterruptible power s~~ply (UPS) providing 220 
V/50 Hz shall be provided ~3 the source of power to 
the Distributed Control SyJtem (DCS). The UPS shall 
provide a bumpless, fully synchronized 220 V/50 Hz 
power to DCS for a minimum period 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 of 
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 the same source of power. 

Pneumatic instrument~ 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 
c;upply 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 
Alarm Signals 
counters 
Solenoid Valves 
ON-OFF Controls 
Status Signals 
Interlocks 

- 4-20 mA DC 
- 24 V DC 
- 24 V DC 
- 220 V, 50 Hz 
- 220 V, 50 Hz 
- 220 V, 50 Hz 
- 220 V, 50 Hz 
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4.08 The following SI metric engineering units shall be 
used on instrumentation: 

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

(b) Vacuum - Pascal Vacuum (Pa vac~um) 
- Kilopascal Vacuum (kPa vacuum) 

(c) Temperature - Degrees centigrade (C) 

(d) Level 

(e) Flow 

Water, volume 

- 0-100 percent 

- 0-100 percent linear 

- 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) 

- Revolutior.s per minute (rpm) 
0-100 percent 

- Meter per se~ond (m/s) 

- Kilogram per ~ubic meter (kg/m3) 

- Ampere (A) 
- 0-150 Perc-:ent 

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 drawings and data shall be 
prepared for major instrumentation and control 
systems. The drawings and data shall be sufficient 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 Instrumentation 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 
Installation 

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 Diagrc .• ns 

Wiring Diagrams 
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Cable Schedules 

Cable Tray Layouts 

Plot Plant of Field Instruments and Junction 
Boxes 

Installation Details and Bills of Material 

Drawings of Process Couplings and Tappings 

Vendors Drawings and Data for engineering, 
maintenance, construction and record 
purpo~es 

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 t~e 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 khe sensing or primary is 
located, followed by a three 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 PLANT, GAS LINE 
06 SULPHUR HANDLING EQUIPMENT 

Attached are 16 sheets of Loop Number Schedules. 
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4.5 
Civil Works 

4.5.1 
Description of Buildings 

Buildings on the plant 

1. Office and co~trol building, electrical 
rooms included 

size L x B x H is319 x 18 x 15 m 
i.e. about 55u0 m 
number of floors 3 
material of floors is concrete 
outer ar.d inner walls of b~icks 
mechanically ventilated 

2. Smelter building 

size L x
3
B x H is 35 x 24 x 38 m i.e.. about 

32 800 rn 
steel construction with steel or asbestos roofi~g 
flash smelter furnace foundation as well as tapping 
floor are of concrete, other floors of steel 
structure. 

3. Power plant 

4. 

size L x B x H is 3~ x 25 x 1q m 
i.e. about 16 200 m 
main part of the buildin~ is the steel framed and 
steel or asbestos plate roofed turbine generator 
aisle. 

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

the auxiliary part (about 2600 m
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) 

s · ze is ab~·.it L x B x H = 12 x 10 x 6 m 
.e. 720 m 

constructed of bricks for better noise 
absorption 
concrete floor on the ground 
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5. Oxygen plant 

area resP.rvation for the plant is 40 x 30 m, 
concrete floored 
the main part of process equipment is unprotected, 
only some critical items such as the compressor 
with ~=tor are protected. 
the office part on one side, approx. 1000 m

3
, is 

built of brj_cks. It includes control room, offices 
and other necessary covered rooms. 
the total buil1ing ~olume of the oxygen plant is 
approx. 2500 m 

6. Demineralized water plant 

size B x L x H is 7 x 20 x 8 m i.e. 1120 m
3 

steel frame construction with asbestos roofing 

7. Lime stone slurry preparation plant 
3 

size L x Bx H is 15 x 15 x 8 m i.e. about 1800 m 
steel framt construction with asbestos roofing 

8. Lime storage 

size appr. 5 x 5 xS m i.e. 125 m
3 

steel frame construction with asbestos roofing 

9. Power receiving station 

10. Other 

Excavation 

Electrical equipment is 10c~ted in the p~wer plant 
house or unprotectec on field. 

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 
ground floor level of buildings before starting 
building works. 
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Foundations will be made of 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 heat boiler, elect~ostatic 
precipitators, slag granulation basins and 
dust slurry thickener on flash smelter 
arP.a 

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

Raw coal and pulverized dried co~l bins 
and mills on coal plant area 

Superheater, turboalternator and auxiliary 
boiler in power plant 

Compressor with drive in oxygen plant 

Compressors with drives in compressed air 
station 

·1 
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Wall!:; 

Roof slabs 

4-27 

The building frames are of f;teel consisting of 
supporting columns, beams ;;ud purlin structures on 
wh;ch the roofings will be fixed. 

Steel supportin3 structures of machines and e~uipment 
are connected to the buildi~g or are independent 
steel structures. 

The frame structures will b~ prefabricated in so big 
parts as possible for transportation and treatment. 
F~arne columns will be erected onto foundations with 
cast &1chor bolts. 

Steel incermediate platform~, service platforms, 
stairs, equipment foundations, etc. will be erected 
before or after machine installations as neces&ary. 

Generally approved tolerance requirements a~d 
instruct~ons will be foilowed in manufacture and 
in~tallation. 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 struct~res will be sand-blasted for rust 
removal and aft~r that painted in accordance with a 
program to be prepared separately. Only the 
n0cessary finishing will be performed on 
installation ~ite. All steel structures to be made 
on site will also be painted. 

External walls will be of plastic coated, corrugated 
steel sheet or asbestos sheet fixed onto steel wall 
purli~s with screws. The walls of offices can also 
be made of bricks. 

The lower part of walls in .:he flash smelter building 
can be open. 

Partition walls will mainly be of bricks. 

Roofs will be oI plastic coated corrugated steel 
sheet which is fixed onto steel roof purlins with 
screws. Roofs in office and storage buildings can 
also be made of double corrugated asbestos cement 
sheet fixed onto purlins. 

Rain water will be lerl from rain water gutters on 
eaves into rain water drains on the ground inside or 
outside the building. 
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Doors 

Floors 
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Part of platforms, like tappin~ platform of flash 
smelter, floors of contro~ room, electric and office 
rooms will be of reinforced concrete platforms built 
on steel beams. 

Other platforms will be of steel grating or steel 
plate bu~lt on steel frame. 

StaLrs will be steel frair..ed. Steps of hot-dipped 
galvanized steel gLating. 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. 

TP.e tloors in of fices and control room will be 
covered with asbestos vinyl tiles, and the floors in 
toilets with ceramic tiles. The floorE in electric 
rooms will be painted. 

Plasterworks an1 other finishings 

The bottom of flash furnace overflow pond under the 
furnace and part of smelter tapping placforms will be 
covered with refractory bricks. 

The walls in offices, wash rooms, ccntrol and 
electric rooms wi~l be p&inted; wash rooms, etc. can 
also be covered with tiles. Other walls will 
generally be untreated. 
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Out-door tanks 
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Natural ventilation will be used as general 
ventilation :n the plant buildings. Compensation air 
will be taken through louvres provided with blocking 
device installed in w~lls, or the lower part of walls 
\ Lll 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 area5 will be kept 
in over-pressure compared to surrounding areas. 
Electric rooms will also be provided with mechanical 
ventilation and will be ~ept in over-pressure. Inlet 
air will be filtered. 

The ~ooling water pump tanks will be made of water 
tic:ht 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 equipment areas and buildings the estimation 
covers are as follows: 

all the process plant area including dry~ng 
plant, flash smelter, sulphur rP.covery 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 equipment and 
included in the equipment list: 

Material amounts needed 

concentrate and top shale day bins 
thickenerr dia 30 m 
water t":=tnks 
sulphur prilling tower 
slag granulation basins 
main stack 

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

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

700 m 
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Water supply to the plant is described in Chapter 
4.7, Offsite Facilities, Paras 2 to 5, by FEDO FACT, 
and in the attached Water Main Flow Diugram No. 
360 100 901 012-1. 

Main flows and services are as fullows (flow numbers 
refer to the 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 Wdter, i.e. ion exchanged and 
partially chemically treated water, to 
cooling circulation water system as make-up 
water. 

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

s&condary cooling of flash smelter 
furnace jacket cooling water 
circulation 
oxygen plant cooling 
turbine steam condenser and 1.7 bar 
boiler feed water cooler at power 
plant 
make-up water for flash smelting 
furnace reaction &haft spray 
cooling 
compressor cocling at compressed 
air station 
sealing wa~er for pumps all :ver 
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 si:one 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 absorpt~on tower in 
sulphur plant (5-6 % of solids) 

13. Potable water to different consuming points 
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SULPHUR Rl.aJVEf« PLMft" - 2§&1 TPA 

(~PROCESS) 

onst't& ncn.rna 

1. LARO, LARD DBVltLOPtlEft ROADS ARD DRAillS 

The area reqaind for t:he plant is dolt 10 hectrea 

(25 ei:n.). A barbed wire fend119 1• pmpos~ aman4 

the plot. bmthoaCJh laid la almost a lenrel omunS. 
aart cltmtlopwit: vorlcs are required to make it suJ.tabl• 

for ~ t3tallatioa of the pn>poaed plant. Purther about 

3 k.•. lelMJth ~ mads with c!ralu an provi~ in the 

plant &Nile 

2. Water S!lpplY sptem 

Xt is pt'OpOSec! to c!rmr nece988%7 quantities of water 

(500 M3,lbr.) for the plant from the neuby ri~r - SoDe 

river - vhir..:h is about 2 lt.a. away fraa the plant site. 
The fac:ili~· td.11 comprise of an intake well on the 

ri ~r bed. sane! filtration sys tell and pusaps at the 

intake point. The water will be piped -~ (tvo lines -

one sfin(!br :) to the surface storage tank (10.000 M3 

capacity - about one daJ'a requirwnt) at the plant site. 

Water vi.11 be pumped to Ill Water Plant. Water SOfteniDJ 

Plant and other consuming points fmm the above surface 

tank. 

3. D.M. Water Pl.mt 

20 Tonnes per hour of D.K. water is requ.J.rec! in the plant. 

A D.M. Plant of 480 M3 /dar is pEOpOsett. The D.M. plant: 

consists of an ec:tiYated cad>on filter. aa"&Ollia exichen;er. 

cubon exc:banger m'4 a mixe4 bed unit. Thai. la a D.M. 

water storage of 200 ri3 in the D.K. Pl.al* al.oaq with 

two mnhera (1 + 1) D.M. Water pu11pa of requi.rec! capeciq 

for npplJ' of D.M. water to th• 4eaeratora of th• bo11era. 
The plant la encloae4 in an asbe8t08 zaoftd ba11.diD11 of 

"7 II x 20 II area. 
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'• Water Softening Plant 

A water aoftenl.D; plant 111 pa>pose4 to supply aemisc·ft 
water. Thia is for make up of cooling tower Junes 4,zeD 
(3" of Cooling' Water circulation)• 9lmd lealca. 

eyaporat:ian loases 1D flaah fw:nace area etc. The ~ 

requirement of aemiaoft water is eatiJM~ as 270 113.,lbr. 

The plant consists of a socliaa baMI exdumge softener 

an:! associated facilities for regeneration along vi.th a 
pump ard a v...mX!b.r to supply seaisoft "ater to coolln; 
tower basins en~ to avemead water tank. 

s. Cooling Tower St!tem 

The requirwnt of circul.ati.ng cooling water 1.s 1900 113 /br. 
A 1o•c riae is mq:rec:ted for the return bot va~ - Cole! 

water will be of 31 •C vtdch 1a the lowest attainable 

coolini; water ~rature 1D the plant location durini; 

sumer llODths. A coollnq tower station consisting of 
C cells is pmposed. Cold veter will be aipplie4 to 
th• consumer point• by cold vell ~ (4+1). Hot well 

pm1pa (4+1) will be as"4 for supplylnt;i hot: water at the 

top of the coolinq towers. Cooling water vill be eaa1 
soa: water mt! make up requirement will be met bf the 

water 90ft•1DJ plant. tis~d:baticn bedetw (1088 -

-di•a111ur) ue prowW..t for ~xeture of-.c:ooU:u; wab&c­

gptn the iRM'ftdtlal WtlSClhltli; pla9'•• 

6. Puel Oil S!lplY 

requ1r•8ft of fm1 o!.l 

- Li9ht fae1 oil 

- lle"7 fael oil 
(LSHS) 

I 

I 

is u follow• a 

separate ator~ tanks of 10 dap r.quirwnt eadl ha~ 

been prcm.4ad !or both light fuel oU me! hefty fuel oil 

(LSHS) • !lie •torac,e tank of liCJht !ael 18 of 2.8 • 

cU.a aD4 S mtna height, "'111• the tm1t for LSRS ia 
q - 10 
,~ JI &a an4 .t'll heiQbt. stem beat1119 coU1. 
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have been provide4 for LSRS tanb. Pullps for the 

unloadinq/npply of fuel o~l are providec! with the 

respecti'ftt storages. (2+1) for heny fu91 oil an! 

(1+1) for light 6Jel oil.. 

? • SUl.pl!uric Acid storage Tanlc 

The requiraaent of sulphuric .C.4 ia 1.28 tonnes/ciq. 
A storage tank of 3 " diameter en4 l.S II height 1• 

proposed which will meet one month' a requ!.rement 

('° tonnes). Pumps (1+1) ba~ been provided for 

unloading sulphuric acid from tankers to th• storage 
tanJt as well as to sapplr to the pl&M. 

a. Pyrites S!.!pplY 

Ro prcwision has been enT1.sage4 for storage .. h~inq 

etc. of pyrites upto suwlr to theplant. The coat ~ 

storage. llmdlinq. supply to the plant is assumed t? 
be conred in the transfer price of pyrltea. Ro c:ost 
has been given for supply of C.f, ~ · 

Coal S!lpplt ? ~ l)lJ f, ~~ 
The requirement of coal is -550 TPD (ffa-TPD in llc 

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

stored in an open ye.rd. vi.th fencing '10 M x 38 IC (located 
near the railvay sidin;J) which will be suffic:ient to stor9 
coal of 15 :Says' requir~nent. Coal ia transportec! ~ 

site by rail ~ns. A vaoon tippler cma COft9'8Yt'.Jr • syat .. is provided for transferring the coal to ·the 

storage yud. Coal will be del19erecS to ·me coal feecS 

hopper of the battery 11m1t plant by mRM of a s>&7' 

loader. 
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L1mft Stomt Storage aid Sl\ ~preparation 

218 
The daily requirement cif lime atone !a ~ tome• and 
it 18 to be sappllec! 1n the aluay fom to the plant. 

One 6-r'• open storage ia enYisage:S for llae stone1 
150 rt2 per area i.s provi~ 1D this rage~ Lime 

8t<lne "111 be transported fma tbe neamr quany (abaft 

100 II ....,., to the etorage yard by .-ana of ~.,.m. 

A fl:Ollt en4 loader "111 transfer the lime stone fraa 

the storage t:o a j- crwsher. ~the jaw crusher. 
the material will be trensferr.i hr means of cxnm1.ron 
to a hmuer lllll and from thez:e to wet grirding aill. 

The qround lime atone sluny fftn the mill will be fe! 

to the ld.xing tank where further water 11111 be aMed to 

make up the required COMiatencr. The sluny will 

be pumped fraa the mixing tank to lime stone slurry 

feec! pipe 1D the battery Umita br means of the lime stom 

slurq pwapa (1+1). A lime stone CJrind.ing and slurJ:7 
preparation sec:tion is housed a 8 II high building 

15Mx151luea. 

11. u.e ~!9! 

U.. polftSar ( 1.1 tonnes per &Ir) is to be supplied at 

the battery liait. 10 days' stora9e of bagged lime 

is enri•aqed. A buil&.09 of 25 112 area with ubestos 

EOOfiD; la pi:opose4 for storinq the u .... 

12. Power Rece!Yiaq ~ae 

%~la auw4 that the power will be M4e aft.ilule n 

110 D b:r Blhar state Bl~~ lloar4 K the pouer 
recei ,,S.119 statioa ln the plant aa:ea. tthe power 

l:ecel.T!.a; Rb-etattao will cons19t of the follOldDcr 
equipment lam • 
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- 110 KV Svitchgeur 

- 40 MVA. 110/lU'V Transformer 

- 12 panel, 11 KV Boal:d 

- Capacitor benka for pouer 'fo.crr:tY v.:n,:-.rov-t~-l 
- Cabling. earthing. llghtinq of 

the substation 
Y, 

- battuy m&! batteq ~ 

Provision will be there for export.log the capti"N power 

to the main oricS of the electricitr boaftl. The llU.b­

station wi!.l be hoosed in a Rx: building of appropriate 

size. 

~V" 
\.'.» 13. SUlphur stonp 

Q.J. ~~ 22..8 OM _....v 
(;9,... The yearly prcduction of~ 1a 221:259 tonnes at 

10«* rated capacity of the :;>lant. It i• proposed to 

have a •torage of about 1 month'• production for t:he 

product sulphur. ~1he proc!uct. will be stored ia ope 

with a retainin; wall as:oand an area of 100 It x 60 K 

with concrete floori.ng has 7 pradde4 for thia pm:po•. 
2 Colmryora of 40 II length haw bMn provided in the 

battexy llmit plant for t:nnsporting p~ sulphur 

t>Utslde the pr1111ng sect.icm. lt ia assumed that th••• 
con9'8Y0ra can tramport mlphur to the stor1199. Purther 

another 80 II 10Di1 colml)'Or la prodded in the batterr 
liait plant to transport ml.phur apto the railvar sidiDCJ. 
Thia CODYeyor 111.11 be ml• t:o t.ranafer the Mll.phar frcm 
8torage to nilvar wagons. Rmce no aMitional 

~:w.,ora hrft been prorl4ed at mlpbar atonge •n.e 



I 

I _a I 

lt. !foE?tt19 
A ..U ~ npethbap la d**IW ~ aftllable 
a ~ aajboa. 1-nce only a 1-..,..• proft.dcm bu 

to be -a. tawar:Sa ... eCn ..:lllt.....,fec:llttS.• to 

the ..S..Uag 110dcahap. 

I~ I.a as~ that: etae ezt.tin; l.aboratoq am be 

ewperdec! t:o cfter the ••58 of the aulpbar plantj 
aleo. MM.Uonal proridon ls ~ 6>r t.t.ia axpanalon. 

Chenqe rooms are proY1484 1n 41ffereuto area of the pl~ 

for vaeb anrS ctwwcJe of operat1nq pereomal. 

l'• Material H!!!4J,lnq - Par Lo!4!r! 

A total of ' ,.,.ioa~ ~ been prori494 br han41.lng 
of llme •tone• coal mlC! p~ salphar in ttae N8'*l!t1,,_ 

storage ~. 

18. Tl:W9'p0l! 'l!N.clU 

20. 

2 can. mcS GDe J9lp haft been p~ lteqalcw~ 

of UwpoR uacb la apecte4 to ~ fa. tM md.R1111 
pool of UDd:• efti.1.tal• 111 the wtxtag plmt. 

an "tt'• 'M•srRl 
A a.m m;t• ..S ullOCiatecS MIL'M!l•odee baw .._ proftdei 
ftn ~ poloU u. pcaftdecS ~ CM cdtlael .._. 
ua w.l .a .,_... stonp• ..s boll• p1.-. ,.,.,.,,. 
A~~ «t a.trlllapof __.._,.,., .. ...,.._ 

a4UUoaa11T prowldeS la tbe al.ftlDcr PPCL Tc-mlh!p a~ 

111,Shon tlDr aetedeg to tile ~••IS mlpbe pl.mt. 

I 



I 

I 
I 

- 7 -

Addition to r.;oo-specification for 
offsite facilities 

21. Tailing Ponds 

Two pieces of tailing ponds, each 200 x 225 x 3 m, 
are built on the plant site. The ponds are 
excavated in the ground and the surf ace is 
tightened with clay. 

Th~ two ponds can be utilized either separately or 
in series, depending e.g. on the annual season 
(rains) or need for emptying. 



~l ct:af.,4ftq q:q ~ liN\.;e""' 
FAC':" ENGINEERING AND OfSIGN ORGANISATION 

sulphur Recovery Plant for M/• PP<!L - Off-site 
racilitie• - OU.toku.mpU'• Proc••• 

Off-•ite Facilities -

1. L&Dd, land development, ) 
roada and drain• ) 

2. Water Supply system 

3. D.K. Water Plant 

'· Water Softeninq Plant 
5. Cooling tower sy•t-
6. Puel oil supply syat• 
7. Sulphu%t( Acid storac;e and H&Dcllinq 

8. Pyrite• rupply •Y•tell 

9. Coal supply syatem 
10. Lime•tone storage and slurry preparation 

11. Lime storaqe 
12. Power receiving station 

13. sulphur storaqe 

14. - workllho•.' 
15. Chemical laboratory 

16.Waah and chano• 
17. Material handlinq - pay-loaders 

18. Transport vehiclea 
19. Fire fiqhtinq equipment 

20. Township 

A. TOTAL UP'l'O (1-20) 

B. DOG. I pROCtJR&MENT, PRO-.. ~CT MANAGEMENT 
AND srn: MAMAGEMBR'l' 

C • COllTINGDlCISS • S" 

GRAHi> TOTAL (A+B+C) 

Ex . D. ( ~ k c, ~ tie tR 1 n 

5. '/. ( - /( 

~ • 10" 

(Is. lalths) 

15.00 

153.02 
23.00 

21.03 

~23.tt ~=t3. '3 f 
9.47 

1.40 

55.00 
60.09 

0.50 

154.22 
1.00 

10.00 
1s.oo 

2.00 
83.01 
s.oo 

2s.oo 
50.04 

•t~.89" ~'3 ,&9 

I 
I 



w il:af.,4f(q cte fRTFt 11"'l•nac-. 
FACT ENGINEERING ANO DESIGN ORGANISATION 

2Peratinq Personnel (Off-a!tea) 

Sl. 
No. Particular• -

1. Water Supply Sy•t-
2. water treatment, II« Plant, ) 

Coolinq Tower etc. ) 

3- F. end loaders 

'· Wa9on tippler operators 
s. Slurry preparation aection 

op9r&tor• 
6. Dumper oper-atora 
7. Electriciau (sub-atation 

operation) 

Mo. of Person• !lemarka 

' (at ri~er aide) 

8 

24 

4 

8 

' 

(pay-loader) 

8. ..iulphur atorac;i• area operato:r.:a 
' 
4 (AccadtbcJ of 

sulphur expert) 

12 

10. Off-sit• faciliti .. 

Totals -1!..-

Maintenance Personnel (_TcJhJ fn l'1'Clvr\ tula..J al c~'sJ;, \ 

1. Sitters 16 

2. Ri99era 16 

3. Helper• 48 

"· Machin~''ta 
8 

s. Leadsmen 3 

6. glectriciar• • 8 

Total I 99 
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i' I 

5-1 

5 
OPERATING DATA 

5.1 
Supervision and Labour Requirements 

5.1.1 

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. 

Total Personnel Plant manager 
Engineers 
Foremen 

1 
6 

27 
170 Crew 

TOTAL 

5.1.2 
General Supervision 

Technical manager 
Chief metallurgist 
Metallurgist 

TOTAL 

5.1. 3 
Smelter and Sulphur Plant 

Engineers 
General foremen 
Foremen 

Operating crew 

5.1. 4 
Power Plant (~;_ncluding Coal Plant) 

Engineers 
General foremen 
Foremen 

Operating crew 

204 

1 
1 
1 

3 

Day shift 

1 
1 
3 

20 

Day shift 

2 
1 
3 

8 

Shift 

8 

68 

Shift 

4 

44 

TOTAL 

1 
1 

11 
13 

88 

TOTAL 

2 
1 
7 

10 

52 
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5.1.5 
Oxygen Plant 

Foremen 

Operating crew 

5.1. 6 
Material Transfer (whole area) 

General foreman 
Foremen 

Crew 

Day shift 

1 

2 

Day shift 

1 
1 

8 

Shift 

8 

Shift 

4 

12 

5-2 

TOTAL 

1 

10 

TOTAL 

1 
5 
6 

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 

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

Sulphur Plant Area 

Heavy fuel oil (Bunker C) 
Electric energy 
Steam 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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5.2.3 
Power Plant Area incl. Coal Plant 

' I 
I 
I 
I 
I 
r 

I 

5.2.4 
Oxygen Plant Area 

Operation time 7500 

Coal 
Heavy fuel oil 
Electric energy 
Demineralized water 
Filtered raw water 

Electric energy 
Filtered raw water 

5-3 

+ 500 h/a 

t/a. 24 000 
t/a 2 300 
~h/a 10 500 
m

3
/a 112 000 

m /a 16 000 

~h/a 66 000 
m /a 15 000 
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OUTOKUMPU ENGINEERING 6- l 

A DIVISION OF OUTOKUMPU OY 

G. 
ECONOMIC SUR\"EY 

fi. 1 
ESTIMATION OF CAPITAL COST 

6. l. 1 
Basis of capit~l cost estimate 

Outokumpu Oy has evaluated the investment cost of 
the project within the agreed scope. Additionally, 
in order to get a view of the overall investment 
and profitability, Outokumpu's estimate is 
supplemented with the cost of off-site facilities. 

The costs of off-site facilities are estimated by 

FEDO. 

Scope cf Outokumpu's estimates 

The estimates cover the cost of required process 
facilities within the scope of work but 
infrastructures such as workshop, laboratory, site 
works, etc. are excluded from the scope. 

The following areas are included in the estimates: 

- pyrite drying 

- flash smelting 

- flash smelting furnace gas and dust handling 

- elemental sulphur line 

- suiphur purification and prilling 

- oxygen plant 

- coal handling 

- auxiliary boiler and superheater 

- turbine generator plant 

- boiler feed water plant 

- cowrressed air plant 
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Terminal points of Outokumpu's estimates 

The estimates are limited within the following 
terminal points 

Pyrite: inlet to the dryer feed bins 

Coal: inlet to the feed hopper 

Runker C oil: inlet to the day tank 

Light fuel oil: inlet to the day tank 

Slag and dust: outlet from belt conveyor of slag 
granulation 

Lime: inlet to the lime feed bin 

Limestone slurry: inlet to the feed pipe 

Tailing of exhaust gas scrubber: outlet from the 
tailing pumps 

Sulphur: outlet from the belt conveyors of prilling 
tower 

Process water: inlet to the plant area 

Demineralized/semisoft water: inlet to the plant 
area 

Second~ry cooling water: inlet to the plant areal 
outlet from the plant area 

Electric energy: inlet/outlet at the main 
switchgear 

Sulphuric acid: inlet to the feed ta~k 

Tail gases: outlet from the main stack 

Arsenic waste: outlet from the drum filter 

Scope of FEDO's estimates 

FEDO has estimated the investment of the required 
off-site facilities: 

- Land, land development, roads and drains 
- Water supply system 
- Demineralized water plant 
- Water softening plant 
- Cooling tower system 
- Fuel oil supply 
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Taxes and duties 

- Sulhuric acid storage 
- Pyrites supply 
- Coal supply 
- Lime stone storage and slurry preparation 
- Lime storage 
- Power receiving station 
- Sulphur storage 
- Workshop 

Wash and change rooms 
- Pay loaders 
- Transport vehicles 
- Fire fightning equipment 
- Township facilities 

Supplies of indigeneous origin: 

An excise duty of 12 ~ and a sales tax of 4 % is 
added to the equipment cost of indigeneous origin. 
The value of excise duty is calculated on the basis 
of "Ex Work" price before trans~ortation cost. The 
sales tax is calculated after anding the excise 
duty to the "Ex Work" price. 

The freight, insurance and erection cost as well as 
the cost of buildings and civil work have been free 
on duties and taxes. 

Custom duty of foreign supplies 

Price level 

A custom duty of 40 % is added to the FOB cost of 
foreign P.quipment supplies and 25 % for the foriegn 
engineering and commissioning work. 

The estimates are based on the equipment cost of 
the first half of the year 1985. 

The foreign supplies are estimated according to the 
European price level, based of Outokumpu's files 
from prevoius projects as well as on the contacts 
to the equipment manufactures. 

The Indian supplies are estimated according to 
Indian price level based on the cost estimates of 
FEDO and the information on unit prices received 

from PPCL. 
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When co1·verting the foreign currencies to the 
Indian Rupees, the following rates of exchange have 
been used: 

R'S l = Finnish Marks 0.50 
RS 1 = United Statts Dollars 0.077 
RS 1 = Gre&~ Britain Pounds 0.064 

Foreign/Indian supplies 

Working capit::sl 

The fixed capital costs ~re divided into foreign 
and Indian portions. 

The division of process eGuipment into foreign and 
Indian portions was in details discussed by PPCL 

a~d_Outokumpu in tbe m~eting.in Aprf·l 1984. This 
division is shown in tne equipment ists. 

Concerning the other items of fixed capital, 
Outo~umpu has made the following assumptions: 

- The basic and detail engineering will be 
partly foreign and partly Indian. 

- Commissioning, supervision and training 
will be partly foreign, partly Indian. 

- The process piping, process gas ducting, 
electrification and buildir.g constructions 
are of Indian origin. The investment is 
estimated according to the Indian price 
level as far as there has been available 
information of the local unit prices. 

- 30 % of instrumentation and automation 
is assumed to be of Indian origin and 70 ~ 
European, the price level is according to 
the European conditions. 

The working capital includes the inventories of raw 
material, process and products as well as accounts 
payable and accounts receivable inventories. 

A storage of one month in average is reserved for 
raw materials and supplies. A production of one 
month is calculated for process and product 
inventories. 

The accounts receivable have ~een calculated 
according to one months production and accounts 
payable according to the purchases of one month. 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

6.1. :~ 
Working capital 

6. 1. 4 

Inventories: 
- Pyrite storage, one month, 52,000 t 
- Supplies, one month 
- Process and product inventories, 

variable operating cost of one month 

Accounts receivable, sales of one month 
./.Accounts payable, operating cost of 

one month without wages and salaries 

Total working capital 

Its 18,200,000 
Rs 12,451,000 

Rs 31,774,000 

Rs 51,934,000 

Rs 79,400,000 
=============== 

Annual breakdown of the investment cost 

The investmen~ is annually divided into project 
years asSULing that the impleL ~ntation time will he 
four years. 

Project Years Fixed capital Working capital 
Rs 1000 Rs 1000 

l 102,157 
2 322,710 
3 740,384 
4 364,314 
5 46,733 37,548 
6 39,814 
7 2,038 

---------------------------Total l,576,298 79,400 

The breakdown of annual investment cost is shown 
in the table on the next page. 
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ANNUAL BREAK DOWN Of INVESTMENT COST Ra 1000 

YEARS 

.·oaa1ss1oning, supervision of 
erection and start up, trainin& 
of staff 

Equipaent, foreicn 
-saelter 
-sulphur plant 

power plant and roal treataent 
-oxyaen plant 

Equ1pae.nt, Indian 
-air and gas ducting 
-others 

Elr.-ctri fl.cat ion 

~lping and ducting 

lnstruaentation and auto•ation 

!>pare parts 

f.r~rt1on anrl installation 

bu1ld1ng costruct1ons 

Subtotal 

Miscellaneous, 5 ~ 

TOTAL COST INSIDE OUTOIUMPU'S 
SCOPE 

OFF-SITE FACILITIES, TURN KEY 

6250 

27746 

42967 

76863 

3843 

80706 

21451 

2 

42867 

1476 

58110 
24123 
24136 
46500 

5076 
53625 

'3392 

8546 

4203 

4545 

276699 

13835 

290533 

32177 

3 

18450 

134815 
55965 
55996 

107880 

11775 
124409 

23747 

59819 

29422 

31301 

20904 

674483 

33724 

708207 

32177 

4 

29520 

34866 
14474 
14482 
27900 

3045 
32175 

6106 

15382 

7566 

47080 

73036 

20904 

326536 

16327 

342862 

2145! 

5 

24354 

4649 
1930 
1931 
3720 

406 
4290 

678 

1709 

941 

TOTAL 

6250 

27746 

85734 

73800 

232440 
96491 
96545 

186000 

20302 
214498 

3392-1 

8545t> 

42031 

47080 

104337 

46454 

44508 13!:*9088 

2225 69954 

46733 1469042 

107256 
===========================================================================~========== 
OVERALL INVESTMET 102157 322710 740384 364314 46733 157629R 
====~================================================================================= 

OVERALL INVESTMENT WITHOUT 
PUT I ES AND TAXES 

85700 252543 583320 305842 36963 1264368 
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6.1.5 
Financing of the investment 

The financing plan is based on the discussions with 
the r(presentatives of PPCL. 

The initial investment will be financed with long 
term loan and equity. The other financing, required 
to balance the cash flow, will be supplied with 
short term loans. 

The interests of the construction period as well as 
the 25 ~ of working capital will be calculated to 
the initial investment. 

The portions of equity/long term loans will be 
50 ~/50 %. The equity will be paid totally first 
before drawing the loan. 

The interest of the long term loans will be 13 ~ 
per annum, grace period two years and pay back time 

ten years. 

The interest of short term loans will he 17.5 %. 

It is assumed that the payment of the pay back and 
interests of long term 1oans will be at the end of 
the year. 

The annual financing schedule is shown on the next 
page. 
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FlNANClNG PLAN, Rs 1000 

Year 

lnvestm~nt cost without interests 
~5~ of working cnpitnl 

102157 

0 

...., .. 

:122710 

0 

:i 

111o:rn4 

22221 

~------

•I r; 

~Hi4 :l l " 4 67 ~Cj 
1Hf.Hi0 

72R58 * * * * 

Totnl 

157G2~H 
19860 
95079 

Interests of long term loAn % 13 
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-

01 
I 

lD 



I 
I 
I 
I 

. 
I 
!-

I 
I 
I 
I 
I 

·s 

OUTOKUMPU ENGINEERING 6-10 
A DMSION OF OUTOKUMPU OY 

6.~ 
ESTIMATION OF OPERATING COST 

6.2.1 
Basis of operating cost estimates 

Scope ani extent of estimates: 

The operating cost are estimated according to the 
same scope and within the same terminal points as 
the investment cost (item 6.1.1). 

Additionally, the operating cost of off-site 
facilities are separately estimated by FEDO. 

The consumption figures of utilities and supplies 
are based on the process and plant design. The 
estimation of the amount of operating personnel as 
well as maintenance cost is based on the experience 
from Outokumpu's Kokkola pyrite smelter. 

~miscellaneous cost of 5 ~ is estimated to cover 
the unspesified operating cost such as 
administration, purchasing, insurances and 
miscellaneous supplies. 

Unit prices used in the estimates 

The unit prices ore partly based on the information 
received from PPCL partly on the European 
conditions. 

- Wages and salaries including social cost: 

- managers 
operating engineers 

- foremen 
skilled labour 
helpers 

- Buncer C oil 
light !'uel oil 
coal 
lime 

- limestone 
- refractory bricks 

mortar for bricks 
cast rP.fractory 

- oxygen lances for 
tapping 

- tapping clay 

Rs 3,000 
" 2,500 
" 2,500 
" 1,800 
" 1,200 

Rs 3,141 
" 3,500 
" 250 
" 600 

30 
" 8,000 
" 6,000 
" 6,000 
" 10 

" 2,000 

/month 
I " 
I " 
I " 
I " 

/ton 
I 

,. 
I " 
I " 
I " 
I 

,. 
I " 
I " I 

/ ke 

I ton 
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6.2.2 
t:aw materials 

6.2.3 

sulphuric acid " l,500 
glass wool .. 700 
fresh water " 
cooling water " - i 

catalyze mass " 5,500 ' I 

The water supply cost is included in the power, 
chemicals etc. costs. 

" :< 
m .. 

The transfer price of pyrite (sulphur content 38 ~; 
is Rs 350/ton. 

No transfer price has been used for top shale. 

Total pyrite feed per annum will ue 625,000 tons 
which corresponds to an annual cost of 
Rs 218,750,000. 

Annual operating cost 

6.2.3.1 
Variable cost 

Smelter: 

*Coal 
*Electric energy 
~Refractory bricks 
*Mortar for bricks 
*Oxygen lances 
tTapping clay 
*Light fuel oil 

Annual 
consumption 

158,000 t 
24,000 MWh 

300 t 
25 t 

8,000 t 
6,000 t 

400 t 

Rs 218,750,000 

Unit Annual cost 
Price Rs lOOO;a 
Rs 

250 39,500 
produced in the power plant 

8000 2,400 
6000 150 

5 40 
2 12 

3500 1,400 
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Annual Unit 
consumption Price 

Sulphur plant: 

*Hea\'Y fuel oil (Bunker c· 19,000 3141 
*Electric energy 13,000 MWh produced in 
*Lime 330 t 600 
*Lime stone 90,000 t 30 
*Sulphuric acid 400 t3 1500 
*Catalyte mass 900 n:3 5500 
*Glass wool 500 m 700 

Power plant and 
coal treatment: 

*Coal 24,000 t 250 
*Heavy fuel oil 2,300 t 3141 
* Electric energy 10,500 MWh produced in 

Oxygen plant: 

*Electric energy 66,000 

Off-site facilities: 
*Slag/dust dumping . 583. 500 
*Electric energy 17,250 

Subtotal of utilities and supplies 
Miscellaneous 5 % 
Total utilities and supplies 

Total variable operating costs 

6.2.3.2 
Fixed operating cost 

Wages and salaries, main plant 

MWh produced 

t 
MWh produced 

- plant manager <l) rRs 3000/month) 
- engineers (6) (" 2500 " J 
- foremen (27) (" 2500 " ) 
- operating crew (170) (" 1800 " 

Wages and salaries, off-site 
- operating crew <76) 1Rs 1800/month) 

Wages and salaries, 
- foremen ( 10) 

main t enan::e 

- skilled workers (51) 
- helpers (48i 

Total wages and salaries 

<Rs 2500/month) 
I" 1800 " 
t" 1200 " 

in 

.10 
in 

Annual cost 
Rs 1000/a 

59,679 
the power plant 

198 
2,700 

360 
4,950 

350 

30,000 
7,224 

the power plant 

the power plant 

5,835 
the power plant 

Rs 154,798,000/a 
7,740,000/a 

Rs 162,538,000/a 

Rs 381,288,000/a 
============== 

Rs 1000/a 

36 
180 
810 

3,672 

1, 642 

300 
1,102 

___ §~! 

8,443 
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Spare parts and maintenance materials 36,000 

subtotal 44,443 

General and miscellaneous cost 5~ 2,221 

Total fixed operating cost Rs 46,654,000/a 
============== 

Variable operating cost with different capacities: 

In the cash flow calculation the production rate of 
the first operating year is assu•ed to he 50 ~. 
Also a cash flow with a capacity of 90 % is 
calculated. 

The consumption of utilities does not directly 
follow the capacity rate. It is estimated that with 
a capacity of 50 % the utility cost will be 65 % of 
the cost of full production and with a capacity of 
90 % the cost will be 93 % respectively. 
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6.3 
tSTIMATION OF REVENUES 

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

Rs 2573 per ton has been the basic price of sulphur 
in the profitability calculations. 

With the nominal capacity the electric power 
generation will be 7.5 MW higher than the 
consumption and this share is assumed to be sold. A 
price of Rs 650/MWh is used as a sales price of 
electric energy. 

The sales revenues with the nominal capacity: 

*Sulphur 228,000 t/a, Rs 2573/t, Rs 586,644,000/a 
*El.energy 56,250 MWh/o, Rs 650/MWh,fi§_~~i§~~i§QQL~ 

Total revenues Rs 623,206,500;a 
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6.4 
Profitability calculations 

6. 4. 1 
General The Internal Rate of Return of cash flow and equity 

as well as the pay back period has been used as a 
character of profitability. 

In the estimation of annual cash flow the following 
bases have been used: 

Income taxes· 
No i~come taxes have been considered. 

Calculation period: 
Construction period: 
Operational period 

Start-up of production: 

4 years 
!§_r~~r~ 
19 years 

The production rate of the first operating 
year will be 50 %. 

Salvage value of the investment: 
5 % of fixed capital 

Financing expenses: 
The financing terms are as specified in 
item 6.1.5. 

Calculation of pay back period: 
The pay back period is calculated with a 
simplified method of dividing the total 
investment with the annual profit. The 
profit is sales revenues minus operating 
expenses and average interests of loans. 

The profitability i~ calculated for four cases: 

Q~§~_!I The plant will operate with the nominal capacity 
(after the fifth project year) and the costs and 
revenues are as shown in items 6.1-6.3. 

~~§!_gI As case 1., but the production rate will be 90 =· 
~~§~-~l The revenues are estimated with such a sulphur 

price that the internal rate of return of cash flow 
will result in 12 % 

~~§~_1l Calculntion of "eco;.omic 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 
wage~ and salaries) contains 5 % different taxes. 
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6.4.2 
Annual cash flow, internal rate of return and pay back peri~d 

Case 1. 

Case ') ... . 

Case 3. 

Case 4. 

6.4.3 

The cash flows, presented in appendices 6.1-6.4, 
give ~he following results: 

IRR of IRR of Pay back 

cash flow equity period 

6.5 • 1. 1 •. 13.3 years .... .... 

4.7 
., negative 48.5 years 
.... 

12.0 .. 10.8 
., 6.4 years ,. ,. 

10.5 •· 8.8 ,. 7. 'l 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 
important project variables indicates the following 
internal rate of returu of cash flow: 

IRR of IRR of 
cash flow equity 

~i~~Q_inY~!!~~Ill~ 

Rs l,000,000,000 12. I 
., 11. 2 .,,. ,. -· 

Rs 1,250,000,000 9.3 
., 7.0 % '• 

Rs 1,566,347,000 6.5 % l. l % 

Rs 1,750,000,000 5.2 % -8.3 % 

Rs 2,000,000,000 3.7 ·- negative .... 
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~ri~~_Qf_~~l2h~r~ 

Rs 2,573 per ton 

" 2,600 .. 
.. 2,700 

.. 2.800 " 

" 2.900 " 

.. 3.000 " 

.. 3. 1 Oil " 

.. 3.200 " 

" 3.300 " 

.. 3.400 " 

" 3.500 " 

IQ!~!_Q~~r~!!ng_fQ~!~ 
(including pyrite) 

Rs 350,000,000 /a 

Rs 400,000,000 /a 

Rs 427,942,000 ia 

Rs 445,000,000 /a 

The results 
graphically 

6-17 

IRR of IRR of 
cash flow equity 

6.5 "' 1.1 ., 
"' 

... 

6.9 ., 2.4 .. 
• • 

8.3 .. 5.3 •. .... ... 

9.6 • 7.4 • '• .... 

10.8 ., 8.8 •· • ... 

11. 9 % 10.8 •· ... 

13.0 % 12.4 °' ... 

14. 1 ... 13.8 •. 
'" ... 

15 . .2 ... 15.2 •· .... , . 
16. 1 •. 16.5 •· 

"' 
,. 

17. 1 
., 17.8 % 
"' 

11. 4 % 10.2 
., ... 

8.2 % 5.3 
., 
"' 

6.5 ... 1.1 
., 

.... ... 

5.4 % -6.9 ,. 
of the sensitivity analysis are 
presented in appendices 6.5-6.7 
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C, 3- l T /H 
APt>~ ex. i 1 

LGCAL 

C.C.A ... ous T euRNER 

'),3- l T/h 
APPf. ex. l 1 

LCCAL 

er_ AL Ol'S T euRNER 

0,3- l T /H 
APPF<CX. l 1 

LGC. Al 

CGAL OUST BUf<NER 

0,3- l T/H 
APP~ OX. l 1 

LC.CAL 

CGAL DUST EURNER 

0, 3- l T /H 
APPi-cx. l ' 

Lu CAL 

OATE :l.2.08.85 

r 



I 
I 
I 
I 
I 

I 
I 
I 
I 
I • 
(I 

I 
I 

~UTOKUMPU CY/E~blNEE~lNG OIViSIC~ 
~~JJECT :~PCL PYl<ITE S~ELTE!C 

CLIENT :~PCL 
JCCUME~T:EQUIPME~T LIST (ATNBJ 
JuTCKU"4PiJ l\IC :i60 100 900 001 Alll 
DESIGN :AKI 

220-131-06 00 

EQUIPMENT TYPE 

CAPACITY 
,_El GH T 

-.,ANUFAC TU~ Er< 

2 20-133-0100 

~CUIPMENT TYPE 

SER V l CE 

LAP ~Cl TY 
FUEL 
wEI GHT 

·Hr-.. uf ~c. rui:; E i:: 

220-l 33-'J200 

EOLI IP"1El\IT TYPE 

SEP VICE 

CAPACITY 
FUEL 
w EIGHT 

~ Al\IUF AC TU!< S:P 

Z 2 0-1 'tO -0 1 ) 0 

EOUIP"'IENT TYPE 

JIMEl\ISIO~S 

"4ATE~IAL 
w EIGHT 

'UNUF AC TUil ER 

OAT E :85-0ti-L8 PAGE NJ: 12 
0 EP tf\ T\1PH : P~JJ~C T 

CLIENT ~ J : 
fc.EVIS12N :5 

C.CAL DL:> T euPNER 

O, 3- 1 T /H 
.~PPF ex. 1 1 

LJC AL 

Al.IX I LI AP y euRNH 

ST A I< T UP B LI<. I\ ER 

lS0-600 K~IH 
LiGHl GIL 
APPFCX. l l 

L Ot: AL 

AUXILIARY euf<NER 

ST Ar. T i.JP Blf< NER 

~50-600 KG/H 
Ll~HJ Cl L 
APPKCX. l l 

LCCAL 

i>ATE :22 .oe.es 

SLAG LAUNDEk wITrl CGVERS 

L Er~G Hi 120 00 MM 

C.CPP H 
APPFCX.11 l 

f(l;.E iGN 

r 



' I 
I 

1, 
I 
t 

• I 
J t l 

I 
I 

~UTCKu ... PU CY/E~GINEE"ING DIVISIC~ 
PF<CJECT :PPCL PHITE SMELTER 

CLIENT :PPCL 
OOCU~ENT:EQUJP~E~T LIST (ATNB) 
JLTO~U~PU ~C :360 100 900 001 ALTl 
DESIGN :AKI 

2 20-140-02 JO 

;: OU I P~E NT TYPE 

') IMENSIG~..tS 

'1 U ER I AL 
w EI GhT 

... A I\ UF AC T UF F: f<. 

220-140-03'.)0 

E OU IP 1-4E NT TYPE 

D 1"'1ENSI ONS 

"'1 AT El' IAL 
w El GHT 

... A~ UF AC T Ut< E Ft 

2 20-14\l-0400 

EQUIP llol!E NT TYPE 

11"'1ENSIONS 

'1ATEl<Ji.L 
WE I GHT 

"1 A~UF AC TUI" ER 

DUE : tJS-08-28 PAGE NJ: 13 
OEP Ate T14ENT : Pf<.JJECT 

Cll ENl NO : 
l'EVISl·JN :5 04 Ti: : ll. 08. H 5 

SLAG LAUNOEI- WITH COVERS 

LENG TH l 20CO ~M 

CCPPEI< 
APPf<CX.11 l 

FCR E IGN 

SLAG LAUNl) El< wlTH ccv=Rs 

LENGTH 120CO M~ 

CCPPEI<. 
APPf..CX.11 T 

FCl'EIG~ 

SL AG LAU Ni.HI< wll h CGVHS 

LENC,TH 120CO '1M 

CCPPH 
APPl<CX.ll l 

FLREIGN 

r 



I 

) 

, 

I 
I • I 
l 1 

I 
I 
I 

JLTCKJ~PU GY/~~Gl~~EPING Dl~ISI:~ 
P~1JECT :PPCL ?'f~ITE S~ELTER 

CLIENT :PPCL 
~GCU~ENT:EQUIP~E~T LIST lATNBl 
'JUTCKlJ~PU ~O :360 100 900 O:ll Alll 
DESIGN :AKI 

220-140-0500 

E Ou I P~E NT TYPE 

iJl-4ENSIO~S 

...,ATEl'IAL 
wEIGHT 

M A"I UF AC TUI< El< 

220-140-0600 

EUU IPll'iENT TYPE 

0 I MENSI CNS 

... UH IAL 
w El GHT 

!14 A!'-4 UF- ~C Tllf. E IC 

2 20-167-0100 

EOJIPMENT TYPE 

SERVICE 

CAPACITY 

MAIN DI ME~SIONS 

~EL T INCL I NE 
WEIGHT 

'40T OR •IQ. IF U ING (Kw) 

~OT OR T I TL E 

M ANUF AC. TU~ Ef.C 

OU E : d5-08-C:8 PAGE !'-40: l~ 
UEP4~T~ENT :P~JJECT 

C '-1 ENT NO : 
l<EVISIJN :5 

GI' ANULAT IC t. LAUN OH 

LcNGTH 350C M~ 

STEEL 
APPRCX. l t ~ T 

LGCAL 

GP AhULAT IG I\ LAUN DH 

LENllTH 350C MM 

STEEL 
APPfCX. 1' ~ l 

LOC.AL 

bELl CON Vt 'JOI< 

F:JR SLA(; 

100 T/H 

LENGTH 350(0 ~M 
~lOT~ t50 MM 

10 OEG~EES 
APP .. OX. 3 T 

OATc :l.l. .08.85 

***220-167-0100-Hl •••ll ••• 
BE LT CON VE 'fO fC 

L GC. AL 

r 



I 
I 
I 
I 

1, 
I 
l) 

I 
I 
I 
I 
I , 
I 
' t ' 
I 

~UTCK~~PU CY/=NGl~cE~lNG DlVlSlCN 
~~QJ~CT :PPCl PYFITE S~ELTE~ 

CLIE"'T :PPCl 
occu·•=N ;:F;)ulP~El\T LIST (ATNBI 
'JUT C.~tJ~ PU ~O : J60 l 00 900 001 AL Tl 
OESIG~ :A~I 

l20-l 74-0l00 

=CU I Pilot'= ~T TYPE 

T'f PE 
SERVICE 

CAP AC IT 'f 

~AIN OJM=NSIJNS 

wr::IGHT 

MCT~P Nu./FATING 
l.40TOR TITLE 

""ANUF AC TUF E~ 

2 20-1 74-02')0 

E OU JP"1E NT TYPE 

TYPE 
SERVICE: 

CAPACITY 

'-1AI I\ 01 ME~SlOr-.s 

illlEIGHT 

~CT CR ~~Ci./ I< AT I NC, 
"10TOR T ITL F 

114 A~UFAC TUR ER 

( K ... 1 

(Kw) 

DATE :85-08-28 PAGE NCJ: 15 
JEPa~T~ENT :PROJECT 

C. LI EN I hQ : 
f\=VlSlON :5 DATE :ll. .08.85 

FAKE CLASS If lcf< 

SC~APEk DE~ATEFc.l~G CGNVEYJR 
FGFc. SLAG 

100 T/H 

L: 11000 MM 
B: 2000 MM 

APPi\ ex. 25 T 

***220-174-0100-Ml •** 11 
Fe.AKE CLASSIFIEI< 

FCREJ"1N 

f< AKE CLASS IF I ER 

SCFc.APEk OEhATE~ING tGNVEYOR 
FCI< SLAG 

100 T/H 

L: 11000 M~, B:2000 MM 

APPf. ex. 25 T 

*** 

***220-174-0200-Ml *** ll *** 
f.AKE CLASSlt-lER 

f Cl< E lGN 

r 
! 

i 
I 



I 

I 
I 
I 

'• I 

•• 
I 
I 
I 
I 
I 

~uTC~U~PU tY/~~GINEERl~G DIVISICN 
Pi; JJECT :PPCL PYF ITE S~ELTER 

CLl~NT :PPCL 
~CCU~ENT:E~~IP~E~T LIST (ATNBI 
0LTCKU~PJ ~C :3t0 lJO 900 001 ALTl 
n~SIG~ :AKI 

22J-l9d-0100 

EOJIP~ENT TYPC: 

SERVICE 

I NCLUDl ~G 

Ol"1ENSIC:NS 

~AT ER I AL 
11o1E IGHT 

"4 f.,-JU F AC TUI' ER 

e 
I 
:e 
I 

OAT E : 85-08-ld PAbE NO: 16 
llEP ~"' T'l4ENT : PF.OJEC.T 

C Ll Er.. T NO : 
i:.::vISl•JN :5 

G l\S OUCTWO l'K 

PPOCESS ANC CJMdUSTH·~ 
Al~ CUCT I"f( 

OATc :.ll.08.85 

TGTAL LENG1H:l50 M,~All THICKNESS: 
4 ANO 6 MM,DlAM:700 AND 16JO 1~ 
MILD STEE• 
21 T TJTAL l SUPPORTS NOT INCL.I 

LCCA L 

' i 
I 

I 



t 

I 
I 
I 

'· I 

't 
I 
I 

l , 
I 
' t l 

SUT::iKU'-iPU GY/ENGl~EHlN\; 01v1s1c:~ 
P~CJcCT :P?Cl PYRITE S~ELTER 

CLIENT :PP::.. 
OGCU~E~T:~QUIP~ENT LIST (AT~Bt 
OUTCKU:-!PU NC :360 100 900 ao1 Alll 
O~SIG~ :~Kl 

2l'J-l <; 0-JlOO 

E OU IP ME ~T TYPE 

SEi< V[ CE 

Ir~CLl.JOl NG 

il P1ENSl ~°"S 

"!AT ER UL 
,;El(,11T 

"\ ANUF K TUf. Ei:; 

l2J-212-0l )0 

:: (.;J IP'4E NT TYPE 

TYPE 

CAPACITY 
PRE SSUI< E 
T E'4 PE IC A TUR E 
WEIGHT 

.,.0T0k ~G./FATING (IOd 

"lOTCI< TITLE 

·~ Ar..UFAC TUI< ER 

OAT E :85-08-.lB PAGE Nj: 17 
DEPA~T~ENT :P~OJECT 

CLIENT NO : 
~EVlSlON :5 DATE :u.oe.85 

GAS CUC T h 1J ~K 

CXYGEN DUCilNG FOR SMELTE~ 
PLAf-. T. 

TCTAL LENGTH:250 H,WALL Tl11CKN~SS: 
4 MM,OIAM: 700 "'IM 
STAlf\LESS ~TEEL 
18 T ICTAL (SUPPORTS EXCLUDED! 

LGCAL 

Pf.CCE5S AIR FAN 

C EFH IH FUGA l 

40000 NM3/ t-
10 KPA 
35 c 
APP~CX. 2' ~ T 

••• 220-21~-ClOO-Ml*** ~bO ••• 
PFQ(. ess A IR F4N 

LC.CAL 



I 

.. 

!}IJTGKlJ"'PU cv1::~K1"'i:EF ING DIVISICN 
PCCJ::CT :PPCL P'l'llt S~~LTER 

t:Lli:l\T :PPCL 
1ocu~~~T:c;QUIP~E~T LIST l~TNb) 
":iJiCKlJ~PlJ NC :3b0 100 900 001 ALTl 
DESIGN :AKI 

220-2 12-0200 

~OUIP:'4ENT TYP~ 

TYPE 

CAPAC lT Y 
PRE SSUI< ~ 
TE..,PEf..1 TUl<E 
WC:IGHT 

~GTCR ~Q./~ATING CK~) 
~~CTGF< TITLE 

.., ANUF AC TU~ H 

220-212-0300 

TYPE 

CAPACITY 
Pi:<E SSUf. E 
T E 111 PE F< A TUf. t 
W El Ghl 

I 
I 

MCTCR ~O./FATI~~ lK~J 

) MOTGR llTLC: 

l , 

I 

'4ANUf AC TU~ ER 

?0-223-0100 

F. UU I P '1 f. ~ T TY P E 

CAP AC IT Y 

'1AIN DIMENSIONS 

wEI GHT 

~CTOR NC./FATING (K~) 

"10TCR TITLE 

"1 A~ UFA: TIJI< ER 

DATE :85-08-28 P4GE NG: 18 
D~PA~T~ENT :PROJECT 

CLIENT ~O : 
Fd: V IS I 'Jf'.. : 5 DATE :22 .oa.65 

PF'.:.CES5 AIR FA~ 

CENT~IFUl>Al 

4JOO 0 NM 3/ t-
10 KPA 
35 c 
APPFOX. 2,~ T 

*** 220-212-0200-Ml*** 160 
PH C. ESS AH F-AN 

LC.CAL 

CCMhUSTION AIR FAN 

C.ENTl<lfU~AL 

2000 0 N"13/ t-
9 KPA 
35 c 
APPf< ex. 2 1 

***220-212-0300-Ml*** 110 
CCMBUSllON AIR FAN 

LC.CAL 

OJCIEO CliAH(E Ol'AG FEEDER 

1-10 T/H 

LE~GTH l\JCOO MM 
~IDT H eoo MM 
APP'- ex. a 1 

•••220-223-0100-Ml *** 11 
Cl'A(, fEEDEF 

fOk E lvl~ 

*** 

*** 

••• 

r 
i 
I 
I 



I 
I 
I 
I 
I 

'· I ,, 

I • I 
'I l 

S~TJ(~MP0 CY/~NGINEERING OIVtSICN 
PF<rJ~CT :PPCL PYFIT~ SMELTER 

CLI~~T :PPCL 
1J,:CUl4El'\T::GUIPMENT LIST (UNBl 
1~TCKJ14PU NO :j60 100 900 001 Alll 
OEilGN :~Kl 

220-223-0200 

E OU IP "1S::NT TYPE 

CAPACITY 

\.\AIN 01 Mf~~SI JNS 

WEIGHT 

'10T Cr< NG./EUING {KW.. l 
"1GT:JR T Ill F 

"1 A"lUFAC TUI= EF< 

220-261-0lJO 

E Ou I t>t_,E "ll TYPE 

SERVICE 

C iP AC 1T Y 
"'Al N Ill MFNS l c~'ls 

NQ. JF TAP tiJLES 

~URNE F\ OPENINGS 

llo1 A~iUF AC TUF ER 

REM Al' KS 

f'A"f E : 55-08-28 PAGE NO: 19 
CEPtf. l'-tENT :Pt<CJJECl 

CLlENT NO 
i<EVISICN :~ DATE : ll. • 08. 8 5 

Cf< I ED CHAI' (t: OR~G FEEOER 

7-70 T/H 

LENGTH lOCOO 1--~M 
hlOTt- EOO MM 
APPf. ex. 8 1 

***220-223-0200-Ml *** 11 *** 
01< l\G f Ee DE i; 

fGf. E IGN 

FLASh S~ELTING FURNACE 

FCR PYJ.IT~ 

120 T/Y 
REACTl~N St-AFT 0=6.5 M H=7.u M 
SETTLH L=22 M 
UPTAKESHAFT O=b.O ~ H=l5 M 
SLAG HCLES 4 

SETT LEI<. b FOR COAL 

LCCA L/FJ RE IGN 

STEEL C.uN~ lR UC Tl ON 950 T (LOCAL j 

BASIC BRlC~S llOO T (FOREIGN) 
NLN BASIC ERICKS 3701 (LOCALJ 
CGOLING ELEMENTS 110 T ,fQ~ElGNl 
SPRINGS 5 T (fOREIGNJ 



I 
I 
I 
I 
I 

'· I 
1 • 
I 
I 

I 

JLlTO~U~PU CV/E~GINEERING OIViSICN 
~~QJ~CT :?PCL ~Y~ITE SMELTE~ 

CLIPH :P?CL 
OCCUll4E~ T: !:QIJI P"'IEN T LIST I Hf-46) 
CUTO~UMPU NO :360 100 900 001 ALTl 
OESJG~ :AKI 

220-289-01'.lO 

EOU!PMcNT TYPE 

C .\PAC ITY 
TE~ PE RA TUI< E F\ ANGE 
WEIGHT 

M ANUF AC TUJ;: ER 

220-289-'.>2'.lO 

EQUIP \11= NT TYPE 

SERVlC!: 

CAP AC IT Y 
TE-..PER.\TURE RANGE 
W~IGHT 

~ ~ UF AC TUfc ER 

I ~ 220-289-03~0 
I EOlJIP"1ENT TYPE 

(, APAC lT Y 
TE"1PERATui;e FANGE 
WEI l1HT 

~AN UF .\C. TUIC E~ 

DATE :85-08-28 PAGE Nu: 20 
JEPART~ENT :PROJECT 

CLIENT NG : 
~EV IS l JN : 5 DATE :22 .08.85 

JACKET wATER HEAT EXCHANGER 

700 M3/ ... 
kATEk IN:5C OEG.C. OUT:40 DEG.C. 
APPkCX. 5 T 

lul.A l 

JACKET wAT& HEAT EXC.Hl\NGEk 

STAND B\' 

700 M3/h 
wATER IN:5C OEG.C. GUT:40 DEG.C. 
APPi; OX. 5 1 

LCCAL 

SP~AY wATEP hEAT EXCHANGER 

3LC M3/H 
~ATER 1~:50 DEG.C. GUT:40 or·.c. 
APPkCX.2,5 l 

LOC~ L 

r 
I 
' 



I 

I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 

•• 

., 

) 

' , 
I 

~UTCKJ~PU GY/ENGINEEl<ING DIVISIGN 
?~OJECT :PPCL ?YFITE SMELTE~ 

CLIENT :PPCL 
DQCU~E~T:EQUl?~~NT LIST IATNB) 
CJLTGKUMPU NG :360 100 900 001 ALTl 
OESl~N :lKI 

220-289-0400 

EOUIP"1ENT TYPE 

S EKVI CE 

CAP AC IT Y 
TE"4PEF-ATURE I< ANGE 
wEIGHT 

'1 A~Uf AC TUF ER 

220-318-0100 

EOUIPMFNT TYPE 

LIFT I ~\i CAPAC ITV 
L If T 11-...; HE I li~· T 
SPAN 
W El GHT 

•1·.H CR NO.fr. AT l Nli (KW) 
~OTO!- T ITL E 

14 A'-1 UF AC TUP ER 

2 20-3 76-01 !JO 

EOU IP'-1E!'.IT TYPE 

CAPACITY 
PR': S~UR E 
w El GHT 

..,OTOR NO./RATING (KW) 

14(; TOR TITLE 

14 AN If!\(. TUP ~R 

DATE :85-08-~8 PAGE Nu: 21 
UEPAkl~ENT :P~OJECT 

CLIENT l'-.0 : 
J;EVISIC>N :5 DATE :l2.08.85 

SP~AY wATER hEAT EXCHAN~ER 

STAND BY 

300 M3/H 
hATER IN:5C DEG.C. CUT:40 DEG.C. 
APPf\OX. 2, ~ T 

LCCA L 

CVE~HEAO TRAVELLING CRANE 

10 l 
34 M 
24 M 
APPi< ex. 20 T 

***2l0-318-0l00-Ml *** 11 *** 
CVE~HEAD T~AVELLING CRaNE 
***220-318-0100-MZ **• 2,2 *** 
CVERHEAO T~AVELLING CRANE 
***220-318-0l00-M3 *** ltl *** 
CVE~HEAD TRAVELLING CRANE 

LCC AL 

JACKET WATER PUMP 

700 M3/H 
650 KPA 
APPFcCX. 3 l 

***220-376-0100-Ml ••~?.00 ••• 
J A C.K ET W AT ER PUMP 

LCCA l 



I 

• 
. • 

~UTOKUMPU (Y/E~GlNE~RlNG DIVISION 
PRGJ~CT :?PC.L ?YFITE S~ELTEI< 

CLIENT :PPCl 
OCCU~ENT:EOUIP~E~T LIST (ATN~) 
QUTOKU~PU NO :360 100 900 001 Alll 
DES IG~~ : 41< I 

l20-37b-0200 

S:QUIP"1ENT TYPE 

SEl<VIC.~ 

C.AP AC ITV 
Pl'S:SSUFE 
wEIGHT 

~CTCR 'iO.ll<All~G 
''4GTCR TITLE 

M A~UFAC TUF ER 

.' 20-3 70-0400 

C:QUIP'•ENT 

C 4P AC IT Y 
PFE SSUR E 
WE l GHT 

TYPE 

(KW) 

~CTOR ~Q./FATlNG (l<WI 
"10 OR 1 I TL E 

01\T E :85-08-2e PAGE NJ: 22 
JEPAkTMENT :PR.QJECT 

CLIENT NG : 
REVISIJ~ :5 DATE :22.oe.85 

JACK ET ~AT Ek PUMP 

STAl\D BY 

700 M3/H 
650 KPA 
APPi< ex. j 1 

***.Z20-3 7o-0200-Ml ***200 
JACKET wATER PU~P 

L CC. AL 

SPf..AY wATH PUMt> 

300 M3/H 
600 KPA 
APPRCX. 2 1 

***2~0-376-0400-Ml *** 9C 
SPl<AY wATE~ PUMP 

LOC.A L 

*** 

*** 



I 

) 

) 

• 

JUT~KU"\PU CY/~NGlN~ERING DIVlSlCN 
Pf.IJJ~CT :PPCL PYF<ITE S~~LTER 

C LI PH : i>PCL 
OOCU~ENT:EQUIPME~T LIST (ATNBl 
:uTOKJ'-lPU NO :360 100 900 001 ALTl 
o::S IG~I : AK I 

l lO -3 76 -·)5 JO 

EOUIP"\ENT TYPE 

S ~t< \'l Ct 

CAPACITY 
Pf.E SSUF< E 
WEIGHT 

M'JT OR t>. O. IF< HIN(, (Kw t 
~CT Of. T ITL 

"-1 Afli UF AC TUF El< 

220-3 7t.-J71JO 

EOUlP~ENT TY Pf 

CAPAC. IT Y 
i' F< E SS UI' E 
'llE I GHT 

"'\OT OR NO. ti; A Tl NL (Kl1d 

'1'JTCR T nu: 

'HN lJF ~(. TUF< EFi 

l20-37b-08JO , 
E UlJ IP MENT TYPE 

CAPAC ITV 
PFCESSURE 
"EIGHT 

~OTO~ NO./RATIN& (KW) 
~OTCR TITLE 

... AN Lif '-C TUFC EP 

DATE :85-08-28 PAGE NJ: 23 
OEPA~T~ENT :DRQJECT 

Cll ENT NQ 
F< EV IS ION : 5 JATE :22.oa.es 

SPf<AY ~ATEF PUMP 

STAf'.40 BY 

300 :H/11 
bOO KP A 
APPf; ex. 2 1 

***220-37b-O~OO-Ml *** 90 *** 
SP~\Y ~A~Ef< PUMP 

LCLA l 

GkAh~LATIO~ ~ATE~ PUMP 

600 M3/H 
350 KPA 
APPF<OX. z, ~ T 

***220-370-0700-Ml *** 
~I- AN ULA TI G~ 1111ATEk PUMP 

LCCA L 

~kANLLATIC~ "ATE~ 

600 M3/H 
350 KPA 
APPICCX. 2,5 T 

PUMP 

90 

***220-376-0&00-Ml *** 90 
GkANULATJC~ ~ATE~ PUMP 

LCCA l 

*** 

••• 



:'.!UTOKU-.,PU C:Y/ENGtr.EERING OIVISICN 
Pf.8J::CT :PPCL PY~ITE S~ELTEI<. 

I 
I CLIE~T :i>PCL 

I 
I 
I 

•• 
I 
I 
I 
I 

I • I 

DQCU"1E~T:EOUIP~E~T LIST (ATNBl 
:UTCKJMPU NO :360 100 900 001 ALTl 
0E51GN :AKI 

2 2J-3 7fl-09 00 

::OJIP'4::NT TYPE 

'.)=RVICE 

CAPAC lT Y 
p;;:ESSUPE 
~EIGHT 

"\QT c~ NO./f;l\Tl~G 
loo1CTCR T!TL': 

14 AN uF AC TUI< ER 

220-435-110') 

EUU IP'-1ENT TYiJ~ 

CAP AC IT Y 
"lAll\ DlMENSIC~~ 

l'iE I GH T 

l"1 A~ UF AC TUR Ell 

220-519-0100 

E'-'\J IP"1ENT T yp '= 

VCL Ui"'.E 

(KW) 

{It "1 ATE~ I AL 

I 
M ANUF A(, TUf;. F Fi 

DATE :85-08-28 PAGE NO: 24 
tJEP~T""IENT :PfCJJECT 

CLIENT NC : 
REVISION :5 

ST«HW BY 

600 M3/H 
350 KPA 
APP~cx. 2,5 

DATE :22.08.85 

***220-376-0900-Ml *** 90 *** 
~~ANULATIO~ ~4TEI<. PU~P 

LGCAL 

CCNCENTRATE eu~NER 

liO T /H 

APPf. SX. 5 l 

FCf<El(,N 

JACKET ~ATEk TANK 

400 M3 
CC.NC. JC E TE 1 CO M3 
STEEL C.OVEI< 

LGCAL 



I 
I 
I 

• 

JLT[KJ~PU CY/E~GIN~E~ING DIVISIC~ 
PF<0JECT :~~CL ?Y~iTE SMELTER 

CLIE~T :t->PCL 
D~CU~~~T:EQUIP.,.El\JT LIST lATNtil 
~UTOKU~PU NC :~60 100 900 001 ALTl 
DESIG~ :AKI 

220-519-02()0 

V :::L LJ'1 c 
-..ATERlAL 

"'1 ANUF AC TJF EK 

220-519-QjQQ 

~CU 1 P "1E ~!T TY P: 

V JL LI.,.= 
01~ENSlCl\JS 

'-1 ANUF AC. TUf< EP 

Q E'H.f< KS 

22J-519-0400 

E OU I P ME r>. T T Y P f:: 

t S~RVlC.~ 

Vi LU"IE 
DJ"1~NSJOMS 

.... ATERIAL 

DATE :85-08-28 PAGE NJ: L5 
OE?AF< PilENT :PROJECT 

CLI H-.T NO : 
i< EV IS l Jt-; : 5 

SP~AY wATE~ TANK 

.300 M3 
C.:: NL Vi: TE a C M .; 
ST E E: L CC V E i< 

L .:;ct. L 

CIL TANK 

fJ~ hEAVY FUEL OIL 

7JO M3 

DATE :.a.os.85 

ClAM:9,5M ,HIGHT :io,o M 

~lLD STEEL 

LCCA l 

SUP P L l E !J w 1 T H ST EA M HEAT l N" P l P E S 

CH TANK 

fCk LIGHT FuEL OIL 

18 M3 
UlAM:2,8M,~luHT:3 M 

,..ILD STEEL 

LOCAL 

r 



I 
I 
I 
I 
I 

'• I 

~· 
I 

I 

~UTJKU~PU ~Y/EN~lNEE~lNG OlViSICN 
PF·::Jr:CT :PPCL PYl<ITE SMt:LTER 

Cll E"H :PPCL 
DOCU~ENT:~OUIP~ENT LIST lAT~Bl 
JUTCKJl.1PJ NQ :360 100 900 001 ALTl 
~ESIG~ :AKI 

2 20-56'1-0100 

E OU l P "IE NT TYPE 

~AI N Ul !llENSFJ:\IS 

TE"'1P~J:.~ TUl<.E 
iol EI 1,,H T 

~ ~~IUF AC TUF H 

2 30-----0 

EOJIPM::NT TYPE 

2 ,0-124-01 oo 

f WJ l P "1E ~T TYPE 

• TYPE 
SEi;VlCE 

I Ci\P AC ITY 
Pl<S::SSUf' E 

1e GAS FL'Jw 
rE~PERATUF<E 

~EIGHT 

'1 ANUF AC TUF EP. 

OA1E:R5-08-28 PAGENu: 26 
DEP Al< T'49H : Pl<.ClJECT 

CLIENT NC : 
i<EVISICN :5 JA TE : 22. 08. 8 5 

E~EF GENC \' CA~P ER BETWEEN f SF-wHB 

6 X 5 M 

~ATE!< 1~:3( DEG.L. cuT:60 DEG.C. 
APPf<GX. 6 1 

LCC.A L 

~ATE~ FLC~:lOO ~3/h 
._ATE I- P~ E 5 SU I< E: 4 I> Al". 

PFCCESS GAS HANDLIN& AREA 

nASTE hEAT BCILE~ 

FGKCED CIRCULAT1CN 
FOF FLASH SMEL TIN~ FUKN~CE 

SATUf<ATED STEAM l'tO T/H 
10 BAR 

130000 Nlit 3/ H 

11\LET 1250 c 
C:UTLET 350 (. 

APPl<CX. BOILER:bOO l 
SUFPORTS:350 T 

FC.I< E IGN 



~ 

I 
I 
I 
I 

'· I 
.-
I 
I 
I 
1 

• 
'9 ~ 

1UT2~U~PU CY/iNGINEERING DIVISICN 
P~CJ=CT :PPCL ~fFITE S~ELT~k 

CL l E~ T :PPCL 
DOCU'1El\T:EOLIIP~~ENT UST (ATNl3) 
'JUTOKJ-.iPu NC :360 100 90'.J 001 ALTl 
~ESiG~ :AKI 

2 ~()-198-01 JO 

EQUlPMEf\T TYPE 

SEP VICE 

:) I MEN SI C'IS 

11ATERIU 
~EIGHT 

M Ai'<UF l\C TUf. ER 

l 30-212-01 JO 

EOU li>'1ENT TY P ': 

CAPACITY 
Pf<E SSUF E 
TEMP:::~.1TUl<E 

w El GHT 

MIJT CR .... o.ti:.UING (Kw) 

MOT'JR T Ill f 

11 ANUF AC TUk ~I< 

kE '1~1< KS 

DATE :85-08-28 PAbE NO: 27 
OEP Ai\. TMENT :Pl-JJECT 

Cl I ENT NO 
kEVISlCN :5 DATE :22.06.85 

GAS DUCTWJFK 

Pf<CCESS ~AS DUCTIN~ FJR 
AHA 230 

TCTAL LENGTH:l75 M DIAM:l8JO, 
~000,2200 ~M.wALL THICK~Ess:a ~~ 
~I LD STE EL 
71 T (TCJTAL,SUPPJRT~ NJT INCLUDEOI 

L~C AL 

Pf.GC.t.SS G.\ S FAN 

7000 0 NM3/H 
4 KPA 

360 (. 
APPl<.CX. 10 T 

***230-212-01~0-Ml *** 250 *** 
PF CC ES:> C,A S FAN 

INV EFT Ef. R Ell UL Ar ED 



I 
I 
I-

i. 

:~TC~J\1PU CY/=~GlNE~~lNG OlVISl~N 
P~SJ=CT :PPCL P~FITE SMELTE~ 

C Ll EN T : P PC L 
DGCIJ\1E~T:EOUIP~ENT LIST (ATNBI 
JUTCl<.U~PU ~:c :JoO 100 900 oo;. Alll 
OE5IG~ :aKI 

23'.>-2 12-0200 

E IJU IP ~':: NT TY PE 

C !PA:: ITV 
PHSSUk E 
T=MPEl<ATU"i: 
w~IGHT 

.~CTQr.; NC./C AT ING (K .. ) 
~CT GI< T Ill E 

• \1 A:\ll..IF AC Tur; '::k 

P F'HF KS 

230-372-01()0 

EOU IP'-tENT TYPE: 

I SERVI CE 

• CAPACITY 

I .'.UTERlAL 

~-
WE I GHT 
I NC LJDI NG 

I 
"4 ANUF AC TUI\ ~k 

I RE'Hl<KS 

DATE :8,-08-28 PAGE ,..G: l8 
OEP Ak T"4ENT :PROJECT 

CLIENT NG : 
J<.EVIS1'JN :5 

Pt<.:i( ESS GAS FAI\ 

70000 t\Mj/11 
4 KPA 

360 c 
aPPf.. ex. lO T 

DATE : 22. 08. 8 5 

***230-220-0200-Ml *** 250 *** 
Pl<GCES:i uAS FlN 

FGl<!:IGN 

lNVE~TEf.. REbULATED 

EJEC TCR 

P.Y-PASS EJ EC TOI< BET lilEEN 
L\t1B lND EP • 

GAS FLCM ti C 000 NH3/H 
STAINLESS STEEL 

APPROX. l r 5 1 
Jr-.LET VALVES 

f-(of< E IGN 

-SuCTICN:l l<PA 



I 
I 
I 
I 
I. 

• 
'9 l 

0UT'.)l(U~:Pl.J CY/E~Gl~EEklNG OIVlSICN 
PRCJECT :PPCL PYFITE S~ELTER 

CLIPH :PPCL 
DCCU~ENT:~JUl?~ENT LIST (AT~Bt 
OUTO~l.J"lPU NC :3e0 100 900 001 ALTl 
DESIG~ :~Kl 

2 3J-j 72-02)0 

sF::.v1cE 

CAD AC I TY 
'4ATH IAL 

WEIGHT 
I !'<C L :.JL>l NG 

2 30-372-0300 

i::uJIPMENT TYPE 

SERVICE 

CAP AC. IT Y 
'4AT EldAL 

wEl GHT 
I l':C LUDI NG 

'4 ANUF AC TUF ER 

l<.f MAR KS 

LATE :85-08-28 PAGE NO: l9 
DEPA~THENT :PROJECT 

CLIENT I'll~ : 
f.. EV IS ION : 5 DATE :zz.oe.e5 

EJEC.T~I< 

B't-B ASS :J EC Tuk AFTH EP. 

GAS fLCw: ~o 000 NM3/ri 
ST Al hLESS ST EEL 

APPRCX. O, ~ T 
lt..LfT VALVE 

FCF-EIGN 

sue T IGN: 1 KP! 

EJEC TC!< 

BY-E ASS EJ EC TCI\ At-TER cP. 

~AS FLCw: 20 000 NM3/H 
STAINLESS ~TEEL 

APPR ex. o, 5 T 
H.L ET Vi\LV E 

fG~ E IGN 

sue T I ON: 1 ICP A 



I 
I 
I 

1. 
I 
l• 
I 
I 
I 
I 
I 

JUTC~J~PU CY/ENGINEE~ING OlVISI0~ 
P~CJ=CT :PPCL PY~ITE S~ELTER 

CLIE"H :PPCL 
JQCU"'E~T:EQUIP~ENT LIST lAT~BI 
JUTC'<l.1'4P'J NC :360 LOO 9·)0 001 ALTl 
OESIG~ :1Kl 

230-37t.-Ol'JO 

ECUIP'Wl~NT TYPE 

SEf<1f l CE: 

CAPAC ITV 
Hf~D 

W !;I GHT 

:'4CTGI- ~O./J;.ATINC uon 
'1110 c~ TITLE 

... A". UF AC TUF El< 

230-376-02)0 

C:OUIPMENT TYPE 

TYPE 
SE!< Vl CE 

CAPAC 11 Y 
HEAD ,. ~EIGHT 
'4 AN U~ AC. TU!C ER 

1e 
I 
I 
I 

DATE :85-08-28 ~AbE NJ: 30 
DEPART~ENT :PRJJECT 

CLIENT NO : 
i;EVlSlJ"t :5 JATE :22 .o&.05 

~hB Cl~CULAJlC~ ~ATEk PUMP 

1100 M3/H 
40 :"4 
APPi< ex. 2 l 

***£~Q-j7o-OlJO-Ml *** 200 *** 
~hB Cl~LULATlCN RATER PUMP 

TU~blNE: Dl<WE ~ATE~ P~MP 
~HB Ll~CULATIJ~ •ATER PUMP 
FQJ< EMERGE,..CY 

1100 M3/H 
40 M 
APPF<GX. l, ~ T 

fGF(EIGN 



I 
I 
I 
I 
I 

,. 

• 
·9 

CuTCKJ~PU (Y/E~GlhE::~ING Dl\/lSiCN 
Pi; ·J J EC I : PP Cl P't f. I TE SM El TE I' 

CLIE~T :PDCL 
JOC.U"1ENT:EQUl?~E~T Ll~T (ATNBI 
0UTGK~~PU ~G :360 100 ~oo 001 ~Lll 
O::SIG~ :AKI 

2 3u--t21-!l i 10 

O::CUIP"1ENT TYPE 

TYPE 
S::RVIC.E 

r, AP AC IT Y 
TE~PEl'ATUPE 

wEI GHT 

"if"lftJR NO.If. ~TING 
!'o4 'JT GI< TITLE 

'4 A•HJF AC TUF i: F 

2 30-421-0200 

EQUIP ~F. r.. T TYPE 

TYP:: 
s=R\llC= 

Ca PAC 11 Y 
T P.4 PE I< A TUF E 
WE I ..;HT 

'"ICTOP NO.IFATING 
M 'JT GI< TITLE 

"1Af..IUF AC TU~ ER 

230-5b2-0100 

E QIJI P '"IE NT TYPE 

SS:l<VICt: 

PU I ~ D l MF. N S I ') N S 
w El llHT 

"'1 AN lJ F AC. T Uf. E P 

(Kw) 

( K ~) 

J~TE :85-08-28 PAllE NJ: 31 
DEP a~ T14ENT : P~JJEC T 

CLIENT NG : 
~ EV IS IUN : 5 DAT E : 22 • 08 • 8 5 

HECH.CSTAUC Pl\ECIPITATOR 

f(;f. .. HB 

7000C NMYH 
360 c 

APPµ(A. P~ECIPITATG~ 370 T 
SUFPCRTS 50 T 

**~ SEVE~AL,TJTAL *** 90 *** 

FCR E IGN 

ELEC.TRGSTAHC P~EClPIJATOF<. 

f-Gf. kHB 

70000 f-."1~/H 

360 c 
APPf.CX. P~ECIPITATCI\ 370 T 

SJFPCiHS 50 T 

*** SE\/EkAL,TOTAL *** 90 *** 

FGI< E IGN 

I) l S (. "AL VE 

FCF EP. 

Lll AM ETEI'. :2 M 
APPR ex. 1 1 

LCC..Al 



I 
I 
I 
I 
I 

'· I 
·• I 

I 

I 
I 
I 

=~TOKtJ,..PU :vtc'lt;INr:'=Rl~G OIVISIGN 
;'>f<CJ'::Cl :PPCL PYf<ITE S~ELTEF.. 

CLlr:~T :PPCL 
D8CU~E~T:ECJIP~ENT LIST l4TNBI 
JUTJKJ~PU NO :360 100 900 001 ALTl 
O.::SIG~ :aKl 

2. 30-562-0200 

~ CU 1 P "'1E NT TY P !: 

S El<. \t I CE 

°" A I "· DI ~EI\ S 1 J t~ S 
.- EI GrlT 

"1 ANUFAC TUI< EK 

240-----0 

EOLI IP"1El\T TYFE 

l 40-140-'..HOO 

= C:U IP "it: NT TYPE 

TYPE 
SEQ V l CE 

:Jl"4EN51"21\1S 

• "1HEI< l~L 

I "'ANUF AC TUf: r:r;. 

.. ' I 

I 
I 
I 

UATE :85-08-lS PAGE NJ: 32 
OE~~RT~E~T :P~OJECT 

CLIENT 1\0 : 
J.EVISIGN :5 

DISC VALIJr: 

FCJ<. EP. 

DlAMETEi:<:l M 
APPi\CX. l 1 

l C:C t. L 

DATE :l2..08.85 

flUE OUST ~A~DLl~G AREA 

LAUN Oh 

f-Cf< FLUE OLST 

L:40000 ~M ~:500 MM 
DEPTH: 500 p.pt, 

CCNCIC~TE 1 ~), STEEL CGVE~S 

LCC f! L 

~ 
I 



I 

• 
• 

• l 
'I 9 
I 

I 
I 

JUTJKU\o\PU ~~/E~GINEE~ING DIVISICN 
P'<,.JECT :PPCL pyi;ITE S~ELTER 

CLIEP\J... :i>PCL 
JGCU~::~T:~OUIP~EhT LIST (ATNtl) 
JUTCKU~PU NO :360 100 900 001 ALTl 
O~SIG~ :AKI 

l40-l68-·Jl'.)0 

E ~J IP "1a~T TYPE 

T Yr> E 
Ct.PAC iT Y 

:~AHi Dl M;::~SIC·'JS 

f'IE l ~HT 

lo\CTGR NG.ff. AT l"lG (Kwl 
lol!C·TCR T ITLf 

'1 l~UF AC TUF Ei< 

2.40-168-0200 

:; CU IP'1ENT TYPE 

CAPACITY 

..,AP·I ~I "'l:~SIUJ~ 

"!:I GH T 

~ .jT JI< NC./!<4THG ~" ... , 
MC:TOR f 1 TL E 

~ Al\IUFAC TU~ EI' 

l40-l68-0300 

E OU IP Iott NT TYl'E 

CAPACITY 

M A I 11-l I) 1 ME N S 1 Gr J S 

wi: I GHT 

:"tOT Gk ~c. If< AT 1 '~(, ( K "I 
'"1CT'JI< TITLE 

~AN UF ACT UIC ER 

uATE :95-08-28 PAGE NJ: 33 
(;EP ~ TME"!T : PPIJJECT 

C.L I ENT NG : 
FEVISl:JN :5 LATE :22.08.85 

DRAG CONVE'rOI' FOf\ 111hB Oll ST 

~dTH SCFI. E::t-. 
15 T/11 

LENG TH 40(00 MM 
wIDT t-: EOO MM 

APPi;cx. la 

***240-lbB-OlJO-Ml *** 5,5 *** 
Uf<.A~ CON VE \'O I' FJF. .. HB DUST 

f-CJ.< E l&N 

OF AG CJ"!VE\'01< FOf... EP L>UST 

5 T/H 

L e~G Tt-1 2·) coo MM 
~ lOTt-t ~00 MM 
At>Pi-CX. 1 1 

***240-168-0200-Ml *** 3 *** 
u~AG ~C~VE\'O~ FJ~ EP DUST 

FOF E JGN 

DI< AG C.CNVE ~OR FOk EP OUST 

5 T/H 

LENGTH 20COO MM 

.. IDTt-i 500 MM 
APPROX. 7 1 

•••240-168-0 300-Ml ••• 1 ••• 
Df<AG CONVE'G~ FO~ EP DUST 

FCR E HiN 

-~ 
I 
I 

.! 
I 

I 
I 
I 



I 
I 
I 

CUTJKU~PU 2Y/EiG!~EERl~G DlVISl~N 
P~CJECT :PDCL PY~ITE S~~LT~F 

CLIENT :PPCL 
occu..,::~r:EOUlP..,~~T LIST (ATNBI 
JUTCl(U"4PU NC :3b0 100 900 001 ALTl 
DESIGN :AKI 

2 40-l 08-0400 

:: VJ IP..,ENT Ty;> E 

CAP ~CITY 

1. ..,.llt-: 01 Mi:r-:SlO~S 

_.EI 6H T 

I >tOTCk NG./~ATING (I(") 

"4CTOR TITLE ,. '4 A~UFAC TUkEP 

I 240-loB-:1500 
• 

cOUIP"4ENT TYPE 

CA? AC iTY 

.., A I N CI MEN S I C N S 

WE I GHT 

'4CTCR \'\ID.HATING ( K ;id 

.'40TOR I ITL E 

"I A~< UF AC TUf. Ef< 

• 2 40 - 2 09 -0 l 0 0 

EO!JIPMENT TYPE 

~-
TYP i: 
S':FVICE 

VlLU~J: 
Al=IGHT 

"4UE~IAL 

~ ANUF AC TUJ; El' 

JATE :85-08-28 PA~E NO: 34 
DEPART'4E~d :Pf<OJECT 

CL lEN T NQ : 
REV IS IGN : 5 DATE :22.oe.ss 

Df<AG CQNVf)G~ fOk EP OUST 

5 T/h 

LE~GTH lJCOO MH 
~IDT~ 500 H~ 
APPRCX. 1 1 

***240-168-04)0-Ml *** 3 *** 
U~AL ~GNVE,Lf< FO~ EP OUST 

fOf<EIGN 

O~AG CJNVE~GR F~k EP OUST 

5 T /h 

LE~Glh 20COO MM 
~lDTr ~00 MM 
APP!<.CX. 7 1 

***240-108-0 500-Ml *** 3 ** * 
CkAG ~ONVE~OR FO~ EP OUST 

fCFEIGN 

Lo.ATO::r< LGC.K 

~ITH WATER NOZlLES 
fC~ WHB OU ST 

l M3 
Al'P~GX. Q, ~ T 

STAl"LESS STEEL 

LCC.A l 



I 
I 
I 

•. 
I 

•• 
I 
I 
I 
I 
I • I 
It 
I 

~UTJKU~PU GY/E~Gl~EE~lNG DIVISION 
P~~J~CT :PPCL PY~ITE S~ELT~R 

CLIE'tT :Pl>CL 
1JCCU'4~1~T:::OUIP'1El\T LIST (ATNBl 
~UTC~U~PU NC :360 100 900 001 ALTl 
DESIGN :l\Kl 

24J-2 09-0200 

TYPE 
S El-< VI CE 

VGLUr-1E 
w El GHT 

"14T Ef< 11\ L 

'4 A~-1UF AC TUR =R 

240-2 09-0300 

= IJU lP '1ENT TYPE 

TY?E 
SERVIC!: 

VCLU~E 

wEI&HT 

"IUE~IAL 

11Al\UF l\C TUf. ER 

240-209-0400 

EQU IPMPH TY Pt 

TYPE 
SE~VICE 

V CLU;.4E 
wflGHT 

Ml\Tfl<IAL 

--t ANUFAC TUf. E~ 

JATE :d5-G8-28 PAGE NO: 35 
0 EP Ai:;. T ... EN T : PRJJEC. l 

CLIENT NO 
f<EVISICN :5 

hA EI- LCCK 

~ITh RATEk NCZZLES 
f-C£- EP JUSl 

l :'13 
APPRO •• Q, ~ T 

ST4INLESS STEEt 

LCC..1 L 

~l\TH LOCK 

RllH RATER NLZZLES 
FCf.. EP uUS 1 

1 M:; 
APPFCX. O, ~ T 

STAI~LESS SIEEL 

LOCAL 

wATE R LCCK 

~ITH wATER NOZZLES 
fO~ EP OUS 1 

1 M3 
APPHiX • O, ~ T 

STAINLESS STEEL 

LCC.A L 

DATE :22.os.85 

,/ 
I 

I 



I 
I 
I 
I 
I 

I 
l 
I 

'• I 

OUTC~U~PU CY/E~Gl~EEµJNG DIVISICN 
PJ::0J==CT :PPCL PH ITE S14ELT=f'. 

CLIPH :PPCL 
oocu111i:hT!~QUIPME~T LIST (AT~B) 
JUTGKUlllPU NC :360 100 900 001 ALTl 
DESl~N :AKI 

2 40-2 09-0500 

E CU I PM= N 1 TY P E 

TYPE 
S Et<. VI CC: 

VGLUlllE 
W El GHT 

lllA~UF AC TUR~R 

240-3 74-0.300 

E QIJ IP 1111: NT TYPE 

Stl<VICE 

CAPAC IT¥ 
HEAD 

'-1 AT ER I ~L 

"EIGHT 

"4CTCR ~O./RHl~G (K") 
"4CTGIC TITLE 

MANUF AC TUI< Eli 

DATE :85-0d-28 PAbE NO: 3b 
DEPM<.11'1E~T :Pl'..OJECT 

Cll ENT NO : 
i;o.EVISICN :5 DATE :22 .08.85 

~ATEI' LCCK 

wITH nATE~ NCZZLES 
FCI< EP DUSl 

l M3 
APPF<CX. O,~ T 

STAINLESS STEEL 

LCCA L 

SLUI< f< Y PUM f 

UhDEF<FLGw SLURRY PUMP 

25 "13/H 
20 M 

STEEL ~lTH RUBBER LINING 

APPt(CX. O, E 1 

•••240-374-0300-Ml *** 
SLUFl<Y PUMF 

fCf<EIGN 

7. 5 ••• 



I 
I 
I 
I 
I 

I 
l 

CLTC~U~PU CY/E~GINEERl~G DIVISION 
Pl<OJ'.::CT :PPCL PYF ITE S..,ELTER 

CLI E!'-.:T :PPCL 

• 

0CCUMENT:EQUIP~ENT LIST lATNBJ 
JUTGKt.Jl.lPU l'-i'J :360 100 900 001 ALTl 
QESIG~ :AK! 

240-j 74-04·)0 

~QUIP'1ENT TYPE 

SER VIC!: 

Ct.PAC lT Y 
HEAD 

~ATEklAL 

wEIGHT 

MiJTIJK l\O./i;ATH~G (Kw) 
"1C·TOR TITLE 

~ Al\JUFAC TU~ ER 

240-.Ho-C>100 

E OU IP ..,ENT TYPE 

S FF V 1 CE 

r, AP AC Il Y 
rH:AD 
WEIGHT 

."t OT JI< '4 0 • / F A T l N \i ( K ~ I 
"10TC:R TITLE 

"4 ANUF AC TUI( EF< 

UATE :85-0tl-26 PA\>E NJ: 37 
DEPART~ENT :PROJECT 

CLIENT NG 
RE'v'l'>IG~ :5 DATE :22.08.85 

SLUF<i<Y PUMf 

U~DE~fl~~ ~LURRY PUMP,STAND-BY 

25 M3/H 
20 M 

STcEL ~lTH ~UB3E~ llNIN~ 

APPF< ex. I), E T 

***240-37~-0400-Ml *** 7.5 *** 
S l UF< F Y P UM P 

F-CH: IGN 

~ATEF< PUMP 

CVEF<FLO~ ~~TE~ FGR FLUE OUST SLU~RY 

130 MJ/ H 
15 ,.; 
APPl<OX. 0,5 T 

***240··JJ6-0100-Ml *** 
~ATEf" PUMP 

LCCAL 

15 *** 

r 



j 

I 
I 
I 

~UTC~U~PU GY/~~GINEE~l~G OIVISICN 
PrJJECT :PPCL PYFITE S~ELTE~ 

CLI E;H :PPCL 
Q~CU~ENT:EOUIP'4fNT LIST l~TNB) 
~UTCKU~PU ~G :360 100 900 001 ALTl 

I 
I • I 

llESI.>N :AKI 

240-3 7CJ-G2JO 

C:OUIP'4ENT TYPE 

SERVICE 

CAPACITY 
H".AD 
WEIGHT 

MJTQR NJ./r'ATING (KW) 
MuTOr TITLE 

'4 AN Uf-AC TUI< ER 

240-518-01 'JO 

ECUIP~ENT TYPE 

SEF<VICt: 

VCLU'4E 
'4ATER IAL 

OATE :85-08-lB P~GE NG: 38 
OEPa~TMENT :PROJECT 

CL l E~ T NG : 
!\EV lSlON :5 DATE :z2.oa.a5 

kATEF PUMP 

CVE~fl~ft FCR FLUE OuST SLURRY 
STANO-BY 

130 ~-B/ti 

15 ~ 

APPrCX. o.~ T 

~**240-376-0200-Ml *** 
i.ATE:I'. PUMP 

15 

LCCAL 

PuMP TA~K 

CVEFfLO~ ~~TER PUMP TA~K 

500 M3 
CCNC~ETE W~LLS,STEEL COVER 
CCNC~ETE VCLuME ABCUT 100 M3 

LCCA L 

*** 



' I 
I 
I 

'· I ,, 
I 
I 

• 

J~TC~U~PJ ~Y/ENGINEE~ING Dl~lSlCN 
P~::_1JEC1 :PPll PHITE SMELTH 

Cllt\IT :PPCL 
uuCJ"4=~·1T:ECJUIP"1El\T LIST (UNB) 
JUT\Jl<U.-PU !'II(' :300 100 -.JOO 001 ~Lll 
'1E5 I u -~ : .\K I 

240-532-'.JlJ::> 

rJJ"1E'~SIJNS 

"ICTC:R "10./PAiING (K~) 

''C:l OR TITLE 

300-----0 

!: OlJ I P ~ c NT n P F. 

3 10-----0 

DUE :85-08-28 PAG= ~..J: 39 
QEP~kl~E~T :PRJJECT 

CL l ENT NG : 
PEVISICI\ :5 DATE :22 .08.85 

THI CK~NH 

C l AM E T c I' 30 0 0 0 MM 

CCNC.Vi:TE, At'PRGX. 370 1"13 

***24U-532-0l00-Ml *** 3 *** 
THICKEf~H 
***240-532-0100-M2 *** 3 *** 
THIC KcNEf. 
***240-532-0l00-M3 *** 0,5 *** 
ThICl<Et.=f.: r 
LlCA L 

SlJLPHUK. PLANT AREA 

SuLPHU~ kECCVE~ING AkEA 



I 
I 

• 
'I 

~UTL~J~?U ~Y/E~GiNEERlNG DIVISICN 
PF~J~CT :PP(L PV~ITE S~ELTEF. 

CLI E~ T : PDCL 
or;r:u ... i::l'.T:=~UIPl4ENT LIST (Ut-od) 
CUTCKU14PlJ t\C :3bl) 100 90C 001 ~Lll 
OE:S IGN : Al< I 

JlJ-129-0100 

GAS F LC~ 
TE ... PEl'.6TJi;E 

V ·:JLUMi:: 
..,AlN r)l MEr;SlJr~s 

WE I 1,,H T 

t.4CTGI< NO./FATi"lG (Kio.) 

MGTCiF< T ITL~ 

OATE :85-08-lB PAGE NJ: 40 
uEP tR T~PH : PROJECT 

CU ENT NG : 
REVISl·JN :5 iJATE :22.08.85 

Sl.JLPHJF: CC~JEi~SlNG bOILER 

SATU~ATED ~TEAM 19 T/H (HIGH PRESS) 
SATURATED STEA'14 8 T/ti (LOW PkESS.) 

5,5 dAR 
l,7 dAR 

125000 Ni-13/H 
l~LET 3o0 C 
Cl TL ET 150 C 

HEAT TRANSFER AREA 2650 I 2650 M2 
L X 1r1 X H 
24 X 7 X 4 M 
STEEL 

A~?f..GX. E'JILER !55 T 
SU ff' 0 RT S l 4 5 T 

*** 310-12~-0lOO-Ml*** llO 
C IRC UL AT I '.JN ~AT ER PUMP 

*** 310-12S-0100-M2*** 90 
C.JRCUL AT l'Jr~ liiiAT t.R PUM~ 

u::u.L 

Clf..CJL~TIC~ PUMPS(ELECTRICAL 

*** 
*** 

ANO TURBI~E DRIVEN AkE INCLUDED) 



j 

I 
I 
I 
I 

I 
I 
I 
I 
I • I 

I 

'JuTCi<.u~PJ GY/E ..... l~INtERl"I(, DlVlSlCN 
Pi<JJECT :i>PCL i>YF ITE S"4EL TEI-. 

CL I EN T : i> PC l 
J~CU"4:~T:E~UlP~E~T LIST (ATN81 

C'UT ':K.U"'l PU t-·ri : 360 l 00 900 001 AL Tl 
DESIGN : AKI 

I= CU l P ~E NT T Y P E 

C dPAC ITV 

Pr<f5SllRE 

GAS F LCW 
T~'1PEi;o~TURE 

V"..'LUME 
,11tAIN IJI:-1::NSIONS 

'4UEF-IAL 

'4 :1 GHT 

"4CTOR ~lC./r<ATl.,.li (Kw) 
~OT ';R T ITL ~ 

'1 Ar\ UF ~C TUF EF\ 

31 0 -1 9 8 -o 1 0 0 

E l;LJ I P ME: '\ T T Y P E 

1.1ANUFACTUFJ:R 

~ATE :85-08-28 PA~E ~Q: 41 
O~PakTMENT :PROJECT 

Cll ENT NO 
l'EVISICN :5 OAT E : 22. 08. b 5 

GAS C~GLlNG BCILER 

SUUl'..\TED ~TEU1 2b T/H 

1300 00 
11\LET 
CUTLET 

NM3/H 
4BC C 
25C C 

5,5 BAR 

hEAT TRANSFER A~EA 2950 H2 
L X ft X H 
15 X 1 X 4 M 
STEEL 

APPRCX. BCILER 180 T 
Su PP ORTS l 60 T 

***310-129-~200 *** 110 *** 
CIRCULATIO~ ~ATE~ PUMP 

L((Al 

ClFluLATIO~ PUMPS lELECT~IC 
AN[ TUkB IN E GR lV EN) ARE INCLUt.lEO 

GAS DUCT 



I 
I 

1~TOKU~P~ :v/E~Gl~EERl~G CIVISIG~ 
PP~JECT :?PCL PY~ITE S~ELT~R 

CLl~NT :PPCL 
DCCUME~T:=QUIP~E~T LIST (ATNBJ 
,UTC~U"1PU NJ :3o0 LOO 900 001 ~LTL 
DESIG~ :~Kl 

310-l~S-0200 

Ee.JU IP'~E"iT TYPE 

JIME\fSIC\S 

MU EJ:" UL 
w Ell.HT 

1 

• lo\A~UF ~C TU~ El' 

• 

i 10-204-0100 

!:Ol.JIP"1ENT TYP~ 

'iERVIC': 

Ii El l.iHT 
'1ATi:RIAL 

"'1 AN LIF AC TUI< El=. 

~ l 0 - 2 09 -o l 0 0 

EOJIP"1ENT TYPE 

VOLUMC: 
iillEl'1HT 

lo\AT~RIAL 

~ A'-'Uf AC TUf.. i: I' 

~ATE :85-08-£8 PAGE Nu: 42 
UEPA~TMENT :P~OJECT 

C. Ll ENT NO : 
~EV IS lJI\ : 5 

GAS CUCT 

DATE :22.08.85 

P~CCESS GA~ OUCTINGS FOR 4R=A 310 

LENGTH: 8C '"' TJT.lllAM.21'4 ANO 2.2M 

STAI~LESS STEEL ~ALL THiCK~ESS d MH 
3b 1 (TOTAL, SU?PO~TS EXCLU~ED) 

LCCAL 

ST A(.K 

f(~ SuLPH\.J~ LlhE A~O PCwER PLANT 

150 M 
CCNC FETE, 2H00 M3 

LCCA L 

1111A TE~ LOCK 

5 M3 
APP~cx. 5 T 

BODY CF MILD STEELtLINED wlTH 
ST~- f>.,LESS STEEL 

LCC...i L 



' I 
I 
I 

'• 
I 

•' 
I 
I 
I 
I 
I • I 
it 

~~r:~J~PJ CY/E1~1NEE~l~G DIVlSICN 
Pf':JJr:cr :PPCL PYf"ITE S!'4ELTE1< 

CLIENT :PPCL 
OCJCU'4E~n:ECUIP~E!'~T LIST (Alf'.IBJ 
QUTOKU~P:J NO :3t-0 100 900 001 lLTl 
DESIGN :AKI 

JliJ-239-0200 

=ou IPIOtE~T TYPE 

VCLU"1 ~ 
~El GHT 

"1 AT ER IAL 

M Al\JUF AC TUf. ER 

310-2 09-0300 

:iJIJIP'"1ENT TYPE 

VCLU"'1i: 
wEluhT 

"1AT=R IAL 

"'1 A~~F AC TU"- El=< 

j 10-212-0100 

S: CU l P"1~NT TYPE 

CAP~CITY 

?l'ESSURS: 
T f'\4 PE RA TUI<. E 
WElr,HT 

140 GR NJ.HAT IN& 
MC TOR T JTL E 

:'1 At-.UF AC TU~ El( 

k EM AF<KS 

(Kw I 

OATE :85-0d-l8 PAbE ~Q: ~3 
JEPART~ENT :PROJECT 

CLIENT NG : 
!<EV ISION :5 04TE :22.08.85 

~HE!' LCCi<. 

5 M3 
APPf<CX. 5 I 

BCOY GF MILO STcEL,LINED wlTH 
STAll\LcSS STEEL 

LCCAL 

~A TEI< LCCi< 

5 M3 
APPF< ex. 5 I 

&COY CF MILD STEEL,LINED ~ITH 
STAl~LE~S STEEL 

LGCA L 

PROCESS GAS FAN 

7000C ~M3/H 

4 KPA 
170 c 

APP .. ex. 10 T 

~**310-212-0100-Hl *** 160 *** 
PRuC ESS GAS FAN 

FOF E IGN 

INVE~TEI'< RE~ULATEO 

.! 
? 

I 



I 
I 

:UTGKJ~PJ GY/ENGINr:E~ING DIVISICN 
P~:JECT :PPCL ?Yr.ITE S~ELTER 

cur::-..T :PPCL 
DCCU'1E~T:~OUIP~E~T LIST lATN~I 
.)Ul':KU~P!J NC :360 100 900 001 Alll 
O!:SIGN :AKI 

3 10-2 12-)200 

ECUJ.P"1ENT TYPE 

CAPACITY 
Pf.C:SSUR~ 
T ':14P:RI\ TUi; E 

• r;El ~HT 

14 CT CR ~.j 0. IF H I "lG ( K W I 
M".:TQP T Ill~ 

l • !-116.NuFACTlll-EI< 

• 

I' E'4 Al<KS 

3 10-212-03 JO 

EW IP~~NT TYP~ 

TYPE 
SERVICE 

C ~P 6.C IT Y 
PkESSUr<E 
TE '1 PE f<A TUR E 
WI; I GH T 

14GTOR NC.!f..6.TING (K"'I 
MC'TCIC TITLE 

M A"'IUF AC TUf.. !:R 

UATE :85-08-ld PAGE NJ: 44 
OEPA~l"o\tNT :Pf<JJECT 

Cl lEN T r-.u : 
REVISION :5 DATE :22 .08.85 

PF JC ESS G~ ~ FA"'-' 

700CO t-.M3/H 
4 KPA 

170 c 
AFPE-CX. 10 T 

***310-lll-0200-Ml *** 160 *** 
HGC ESS GA 5 FAN 

FG~ E IGN 

ll'iVEl'TEI< R E~ULATEO 

CCMBLSTlGN Al~ FAN 

LENT~ lhJG4l 
FCfi. GAS RE tc ATER 

18000 
l 7 
35 

NMJ/H 
KPA 
c 

APPi< ex. 2, ~ T 

***310-212-0300-Ml *** 
tCMB~STlON AIR FAN 

LC.CA l 

132 ••• 



I 
I 
I 
I 

•. 
I 
,t 

I 
I 

~UT~KU~PJ CY/E~GlNEE~lNG OlVlSICN 
P~JJECT :;~cl ~Y~ITE S~!:LTEI< 

Cll E~T :PPCL 
:J~CW4E~T:E'-!Ul?Mn:T LIST lAT~BJ 
GUTCKu14PU NO :3b0 100 900 OOL .\LTL 
o=sIG~ :AKI 

3 LJ-l Ll-040'.l 

E Ou l P ~E. NT 1Y PE 

CA? AC !TY 
Pi:.=ssui<e 
T P4PEl<L TUI' E 
w = l GHT 

~CT Ok r• G • I ; IH l NG (Kw I 
... Grcq T Ill E 

°"' ANUF AC TUI- H 

3 10-2 ll-05)0 

~ OU I t> ~F. I\ T TYPE 

SERVI Cc 

CAP~CITY 

PH SSUi< = 
TE ~PEPA TUI< E 
w El GHT 

• -..QJCR N J./1< AT l"iG (K~J 

,_,OTOR llTlE 

"4 4N UF ~(. JUie ER 

e k E~ A~KS 

0ATE :85-0d-l6 ?A~E NJ: 45 
~EP~RT~ENT :PRQJ=cr 

C Ll ENT NO : 
f.EVl';ilON :5 

lO~BLSTIC~ AIR FAN 

18000 
17 
35 

NM3 /H 
KPA 
c 

APPRCX. 2, 5 T 

0 AT E : ll • 0 8. 8 5 

~**310-212-0400-Ml *** i32 *** 
CCMBUSTlG~ Alk FAN 

LCCAL 

FAN 

EXHALST G~ 5 FAN 

75000 f\ ~3 /H 
4.0 KP~ 

140 c 
APPi< ex. 10 T 

***jl0-212-0500-Ml *** 160 *** 
EXHAliST GA~ FA"' 

FGt< E IGN 

l~Vf~TE~ REGULATE~ 



•• 

CUTJKU~PJ CY/~~GlNEEFlNG DIVl~ICN 
PRJJ=Cl :PPCL PYJ.lTE S._,ELTER 

CLIE"iT :?PCL 
~CCu~E~J:r=QUiP~ENT LIST (AT~d) 
OUTC~U~Pu ~o :360 100 900 OJl ALTl 
DESIGN :~Kl 

1 lJ -2 12-JoJJ 

:'.CU IP ._.ENT TYPE 

SEl<VlC': 

C lP ~C 1 TY 
Pf<E ssur.. E 
TEMP'= i: A TUJ; f 
WEIGHT 

M:; T Gf. N 0. If. .l. TI NG ( K w ) 
~CTO~ T lTLE 

'4ANUFAC TUR H 

3 l·J-21£-0700 

ECJ IP'4~NT TYPE 

• SERVIC= 

C ~PAC l TY I Pf;.ESSUF<E 
TE,_, PE I< A TU~ r: 

·'4CT.jl< NO./l<ATINC, (KW) 
MO 1R TITLE 

'4 dNUF AC TUf. Efi. 

DATE :85-08-28 PAGE NJ: 4b 
OEPtfl.J"4ENT :PRJJECT 

l. LI ENT NO : 
~EV15IJN :5 D4TE :.n.oa.85 

f-AN 

EXHALST ~A~ FAN 

75000 NM3 /H 
4.0 KPA 

140 c. 
APPrCX. 10 T 

***310-212-0600-Ml 
EXHAUST ~AS FAN 

f(;r E IGN 

l~VEfl.TER ~EGULATED 

CCMBLSTIGN AIR FAN 

FCJJ;. INCl NE f<A TOf. 

lC>OOO NM3/t-
10 l'PA 
35 ( 

*** 160 

***310-212-0700-Ml *** 7S 
C.GMBUSTICN AIR FAN 

LOLAL 

*** 

••• 

r 

I 



I 

• 

~lJTCKU~PU cvt:::~GlNEEKlNG D1Vl5l•JJ\t 
~FJJ~CT :PPCL PYFlTE SM.ELTEF 

CLIENT :PPCl 
o·JCU'1::r.;T:>:IJUl?'4El\T LIST (ATNBt 
JUTGKU~PU NO :363 100 900 001 4Lll 
C>ESIG!'l :AKI 

3 lQ-2 U-08JO 

::ou1P1o11::.rn TYPE 

CAP AC IT Y 
P~E SSiJI'\ E 
TE'1PE~ATUr<E 

9 '4 CT G f- ~~ 0. /F ... \T l NG ( IOd 
"4CT'JF T (TLf 

l 
I • I 
II 
I 
I 

3 l'l-263-')100 

5 ER VI CE 

CAP AC IT Y 
1) l"'ENSI ONS 

'1 ANUF AC TUI- H 

DATE :85-08-l8 PA~E NJ: 47 
DEP~kl~E~T :P~OJECJ 

C... Ll Et-. T NG 
REV ISIGN :5 DATE :22.08.85 

SH.CNDAFY HR FAN 

fC.i:; 11\CINEFATCI< 

19000 NM3/t­
l0 KPA 
3~ ( 

***310-213-0800-Ml *** 90 
SECCf\DAl<.Y Alk FAN 

LCCAL 

INCINEl<ATCiJ< 

*** 

FC~ PkGLEjS GAS H2S CJMBUSTION 

INLET:l450CO NM3/H GUT:l800JO ~~3/H 
C:4~ L:l3M 

LGCAL 

l~CLUDING:eRICKLlNlNG 
FUEL:HEAVY FLEL OIL 
FUEL CONSU~PTION: 1,4 T/H 
TEMP:l~LEl/OUTLET 130/400 C 



I 
I 

l 

• 
• 

• 

1~T~KU~PU OY/E~GlhEERING DIVISION 
?FCJECT :PP(L PYJ. ITE SMELTEF-

CLI E~ T :PPCL 
OOCU ... E~T:EOUlP ... E~T LIST (ATNB) 
O~TGKUMIPU ~Q :360 100 900 001 ALTl 
DESIGN :AKI 

310-281-0100 

EIJU IP'"1E~T T'\'P: 

SERVICE 

C ti.Pt.CITY 

TP.4P=l<ATUi-<t 

FU=l 
CC...,SU ... PTI J~ 
fll'l4ENSI J~JS 

11'1 '.: l GHT 
I NC LUDI NG 

M 4N UF AC TUFl EF 

310-370-0100 

E ~U IP "t C: I\ T TYP!: 

T VP E 
SEP VIC:= 

C: A? AC IT Y 
WEIGHT 

19 MC TOP "-'O. /F 4T ING (Kwt 
"40T CR TITLE 

M ANUF AC TUR f I< 

DATE :d5-0S-28 PAGE S3: 48 
DEP Al' TMIENT : Pf\ilJECT 

C LI E:N 1 NG : 
FEVISlul'. :5 JATE :U.08.85 

G c\S f<EhE AT Ek 

FCF HGT Cc\lALYZEf\ 

~AS INLET 125000 NH3/rl 
CUTLET 143000 N~3/H 

INLET/CUTLET 150/430 C 

CIL 
l.5 T/H 
C:: = 3 M l = 10 M 

APPf..CX. 71 T 
CUCT,6FICKLIN1Nu 

LC CAL 

FUEL CIL PL1"'\P 

FOF- GAS l<Et-EAT=R 

1.7 ~3/H 
APPi'. CX.O, 3 T 

•••310-370-0100-Hl ••• 3 ••• 
FUEL C.il PlMP 

LOCAL 

.! 
~ 
I 
I 



I 
I 
I 
I 

'· I ,, 
I 

• 

JUT~~U~PU GY/ENGTNEERl~G DlVISIGN 
P~QJECT :PPCL PYFITE S~ELTER 

CLIPH :PPCL 
OGCU~E~T:EQUIP~f~T LIST (ATNBJ 
JUTCKU~PU ~G :JbO 100 900 001 Alll 
OESIG~ :1~1 

310-3 7C-0200 

ECUIP"1Er-iT TYPE 

SERVICE 

CAP AC lTY 
INEIGHT 

MCTOR NC./RATl~G (KW) 
MCTCR T nu: 

"I ANUF AC TUI- ER 

DUE : 85-08-28 PAGE Nu: 49 
OEPtkTMENl :PROJECT 

Cll ENT NO : 
I' EV IS IJN :5 DATE :ll.OB.85 

FUEL GIL t>LMP 

fG~ ~AS ~E~EATEKtSTANO-BY 

1.7 M3/rl 
APPt<OX. Q, :! T 

***310-370-0200-Ml 
FUEL C I l P LM P 

LCCA L 

*** 3 ••• r 



I 
I 
I 
I 
I 

I 

l 
l • 
~-

JUTCKU~PU ('f/=NGINEERING OIVISlCN 
Pt<JJ=cr :PPCL ~~FITE SMELTEfi. 

CLIE~T :PPCL 
OCCU~ENT:EOUIP~ENT LIST (ATNB) 
GUTCKU~Pi.J NC :360 100 900 001 ALTl 
DESIG~ :AKI 

3 LJ-3 70-0300 

E au I p ~E ~ T Ty p E 

SERVI Ci:: 

Cf.PAC ITV 
WE I GHT 

'I QT c R 'I G. / F AT 1 NG ( K w ) 
~OTOR T Ill E 

"4 ANUF AC TUI< ER 

3 1 0 - 3 7 4 -0 l 0 0 

EOU IP"1ENT TYPE 

SE!< VICE 

CAPACITY 

Pf.iESSURE 

W FI '111 T 

... CTCfi NG./l<ATP~G (Kw) 

MOT'Jfi. TITLE 

V:ANUFACTUPEF< 

DATE :85-0d-l8 PAGE Nu: 50 
OEP 41< TMENT : PROJECT 

CLIENT NO : 
REVISION :5 

FUEL OlL Pl.MP 

FJF. INCINEFiATOfi. 

l. 7 M3/H 
APPFOX. 0,3 T 

***310-370-0300-Ml *** 
FUEL GlL Pl.MP 

lliCA l 

SLUF\t<Y PUMP 

FOFi ABSQKBllCN TOWE~ 
(LIME STC.NE SLUl<Fi'f) 

800 "'~/H 

300 KPA 

APPi< ex • 0' c; J 

•••310-374-0100-Ml*** 
SLUF<FY PUMF 

LCCA L 

DATE :l2.08.ti5 

l ••• 

90 ••• 



j 

I 
I 
I 
I 

IUTCKU~PU CY/E~GlNEEKlNG OIVlSlCN 
Pl<'JJECT :PPCL P~ldTE S"IELTEf.. 

CLIENT :PPCL 
oocu~E~T:EOUIP~ENT LIST (ATNB) 
i::!uT~KUMPU NG :360 100 qOO 001 ALTl 

.J • u 
~ 

II 
II 

II 
'l 

DESIGN :AKI 

310-314-0200 

'= CU IP ME ~T TYPE 

l I 

S Ei;. VI CE 

CAPACITY 
PFF. S:ilJF E 
WE l GHT 

~ '.:' T 0 R rm. I F H l ''H; ( I< .. I 
~JTCR TITLE 

WI AN UF AC. TUF El'. 

31')-374-0 300 

EQUlP"'1ENT TYPC: 

TY?E 
S fR V l Ci: 

C ~PAC I TY 
PRESSURE 
w EIGHT 

MC T OJc °" 0. IF< U ING ( K w I 
MCTCF< TITLE 

~AN UF AC. TUf. EF 

DUE :85-08-28 PAuE NO: 51 
OEP~RT~ENT :PROJECT 

CLIENT NO : 
i; EV IS l'JN : 5 

SLUf..~Y PUMP 

FGF ABSORBT~CN TOMER 
(Ll~E STONE ~LU~RYI 

800 M3/H 
300 KPA 
APPF<..CX. O, c; l 

***310-374-0200-Ml **• 
SLUl<l<Y PU~F 

LCCAL 

SLUI' J<Y PUM F 

FCR ABSJRBTlC" TOWEF 

DATE : 22. 08. 8 5 

90 *** 

FCI< ABSCRBllC~ POWE~(STANO-oYi 
(LIME STGNE SLUr..RV) 

800 M3/H 
300 KPA 
APPl<GX. O,S T 

***310-374-0300-Ml 
SLUf. RY PUM f 

LOCAL 

••• 90 • •• 



I 
I 
I 
I 
I 

•• 
I 

OUTQKU~PU GY/ENGI~EEfclNG OIVISICN 
PP~J~CT :PPCL PYfclTE SMELTE~ 

C Li ENT :PPCL 
OOCU~Et-.T:EQUIPMENT LIST (ATN1U 
JUTGKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

310-3 74-04 JO 

i:uulP~ENT TYPE 

SP VIC~ 

CAPACITY 

PRESSUF.E ,. 
• WE l GHT 

I 
I 
I 
I 
I 
I • 
~· 
I 
I 

MOTOR NO.IF AT ING (Kw) 
1'4GTOR TITLE 

"'°'AN UF- AC TUF. ER 

3 1 0 - 3 7 't -o 5 ') 0 

E CU IP '1E NT TYPE 

SER~lCE 

CAPACITY 

Pl<ESSUkE 

W El GH T 

"l'JTOR ~O./l<ATl~C.. ( K w) 

MOTOR TITLE 

"1 ANUf AC TUF< ER 

OU E : d5-0d-28 PAGE NJ: 52 
OEPA~J~ENT :PPOJEtT 

CLI EN l NO 
REVISIJN :5 DA TE :ll. oe. 85 

~ATE: fc PUMP 

FOfc TAILING PJNO JVERFLQ~ 

250 fo'3/H 

300 KPA 

APPl"'CX. O,~ T 

***310-370-0400-Ml *** 30 
~ATER PU MP 

LCCAL 

lotAT ER PUMP 

FCR TAILlNL PGND OVERFLOW 
(STANO-BY I 

250 '°'3/H 

300 KPA 

APPRCX. O,~ T 

*** 

•••310-370-0500-fw11 ... 30 ••• 
.. AT El< PUMP 

LGCAL 



j 

I 
I 
• 

~LTOK0~PU CY/r:NGINEE~ING Dl~ISION 
PFOJECT :~PCL PYPITE SMELTER 

CLIENT :PPCL 
QCCU~ENT:~QUlPMfNT LlST (ATNBJ 
OUTCKU~PU NO :360 100 900 001 Alll 
OESIGN :AKI 

t. llJ-374-0tiOO 

I 

•• 
I 
ft 
m 

I 
I 
I 
I • I 
19 
I 
I 
I 

' 

E ~U I P ·~ E NT TY P E 

SERVICE 

CAPACITY 
PF E SSUF. E 
l'I EI IJH T 

~"CT OR 1'i J. I!< AT I NC. l KW) 
M'JTCR TITLf 

~ ANUF AC TU~ ER 

3 l()-j74-J700 

EOUlP"\ENT TYPE 

s::Rv1cr: 

CAPAC lT Y 
PRi:SSUFE 
WE I GHT 

"\OT OR ~ O. /FAT ING ( IOd 
MOTOR TITLE 

M ANUFAC TUI- EP 

DATE :d5-08-28 PAGE NJ: 53 
DEP 4" JMENI : PROJECT 

CLIENT 1\0 : 
!<EV IS ION :5 04 TE : l2. 08. 8 5 

wAT Ei;. PUMP 

FGF SCF~BBER ~UTLETkATEF\ 

300 ~3/H 
300 KPA 
APPF\C.)(. l t C T 

***310-370-0600-Ml *** 30 
hAT EF PUMP 

LCCA L 

wATE~ PUMP 

~OF SCFUBBS<. JUTLEThATER 
($TAND-b¥) 

300 ~3/H 
300 KPA 
APPi<. ex. l t c T 

***jl0-310-0700-Ml *** JO 
wATEF PUMP 

LOCAL 

*** 

*** 



I 
I 
I 
I 

1, 
I !. 
I 

I 

I 
I • I 

OUTCKU~PU GY/EN~INEERING DlVlSIDN 
~RCJECT :PPCL PY"ITE SMELTER 

cui:NT :PPCL 
OCCUMENT:EQUl~MENT LISf CATNB) 
OUT1KU'-\PU NO :360 100 900 001 ALTl 
aESIG~ :AKI 

310-376-0100 

E CU I P ~E NT TY PE 

SEkVICE 

CAPACITY 
PRESSURE 
W El GHT 

MOTOR ~C.IPATl~G (K~) 

li4CHOR TITLE 

.'1 AN UF AC TUf. ER 

310-376-0200 

EQU IP~ENT TYPE 

SERVICE 

CAPAC ITV 
PRESSURE 
WEIGHT 

MOTOr< ~O./R l\T ING (KW) 
'40TOR TITLE 

"1 ANUF AC TUR ER ,_ 

I 
I 

DATE :85-0d-28 PAGE NO: 54 
DEPARTMENT :PROJECT 

CLIENT t.10 : 
kEV ISION :5 DATE :22.oa.85 

.. ATE!' PUMP 

FCF< GA5 5CFiUBBER 

50 M3/H 
600 KPA 
APPR ex. o, 5 l 

***310-376-0100-Ml ••• 15 *** 
MATH PUMP 

LOCAL 

WATER PUMP 

FCI< GAS SCFiuBBERlSTAND-dY) 

50 M3/H 
600 KPA 
APPi< ex. 0 t 5 r 

***310-3 76-0 200-Ml ••• 15 • •• 
lllATEf( PUMP 

LOCAL 



I 
I 
I 
I 

'· I 
,t 

• l 
&1 
I 
I 

OLiTCKU~PJ CY/EN&INEE~iNG DIVISICN 
PPOJECT :PPCL PY~lTE S~ELTER 

C LI PH : P PC L 
DGCUM=NT:=QUIPMENT LIST (ATNB) 
~UTOKJ"4PU NO :360 LOO 900 001 ALfl 
DESIGN :AKI 

310-420-0100 

EOUIP"1El'iT TYPE 

CAPACITY 
TEMPERATURE 

tJ l"1ENSI ONS 

"1 AT ER IAL 

WEIGHT 

MANUF AC TU~ ER 

310-420-0200 

E CU IPMF: NT TYPE 

CAPACITY 
T E"1 P: RA TUI' E 

LJ I MEN SI ONS 

~ATERIAL 

..-E lliHT 

M ANUF AC TUR ER 

DATE :85-08-28 PAGE NJ: 55 
DEPARTMENT :PRJJECT 

CLIENT NO : 
f(EVISION :5 

DEMISTER 

1250 00 NM!/ h 
150 ( 

DATE :22.oa.85 

OIAMETE~ 7COO H~,HEIGHT 12000 ~M 
UEMISTER BED: HEl~HT 150 ~M 
CARBGN STEEL,BEO Of ACIDPRJOF STEEL 

APP~cx. 52 T lSUPPOkTS INCL.) 

LOCAL 

CEMI STE!'. 

143000 Ni-1 !/ H 
135 c 

OIAMETE~ 7000 MM, hElvHT 800v MM 
DEMISTER BED : HEIGHT 150 MM 
BED HATEi<I Al : ACID PROOF STEEL 

APP~CX. 30 T CSUPPLRTS INCL.I 

LOCAL 



I 
I 
I 
I 
I 

'· I ,. 
l 

: 
I 

GUTGKU~PJ :v/E~GINEE~ING DlVISlCN 
PR~JECI :PPCL i>'H<lTE SMELTER 

CLIENT :i:>PCL 
OOCU~ENT:EQUIPME~T LIST (ATNB) 
JUTCKU~PU NO :3~0 100 900 001 ALTl 
OESIG~ :AKI 

310-!t 23 -0100 

E CU IP MENT TYPE 

SEf' VI CE 

CAPAC lTY 
GAS T E)o1PEI< UUl<.E 

... AIN Ul MENSIQ~S 

~ATEfl IAL 

iiEIGHT 

°"ANUFAC TUI< ~R 

3 10-423-02')0 

E OU lP~ENT TYPE 

CAPACITY 

GAS TP\PEi;ATURE 

... AIN DI HENS IONS 

• ~AT El< l Al 

l_ C. GN S TRU CTI ON 

WEIGHT 

(·9 
~ ANUFAC TUJ< ER 

II 
u 

II 
. ' 

OATE :85-Cd-28 PAGE NJ: 5b 
DEPARTMENT : PROJECT 

Cl I ENT rJO : 
REV IS luN : 5 llATE :22.oe.85 

SCRUBBER 

Fore PROCESS GAS CLEANING 

l800CO NM3/H 
l~LE T 400 C 
CUTLET 50 C 

DIAMETER 2~00 MH 
HEIGHT lOCOO MM 
STAl~LESS ANO ACID P~OOF STEEL 

APPl<CX. 27 T 

LOCAL 

ABSGr<6TlON TOWER 

200 COO NM 3/ H 

bO 0 EG • 

ClAM: 4800 H~, HEIGHT:l2000 MM 

BGOY:CARBO~ STEEL 
LlNING:AClC PROOF STEEL 

APPflCX. l8C T 

LOCAL 



I 
I 
I 
I 

'• I 

•• 
I 

• i 

I 
I 

OUTOKUMPU CY/ENLINEERlNG DIVISION 
PROJECT :PPCL PYPITE SMELTER 

CLI E~T :PPCL 
nocu~ENT:EQUl?MENT LIST (ATNBl 
JUTCKU~PU NO :360 100 900 001 ALTl 
DESIG~ :AKI 

3 10-431-01 JO 

EQUIP"4ENT TYPE 

CAPAC ITV 
TE"'1PEl'~TURE 

0 I "4ENS101\S 

MATERIAL 

WEIGHT 

M ANUF AC TUI< EF\ 

3 10-43-~ -0 l 00 

E CU l P Mt: NT T V P E 

CAPAC ITV 
TEMPE f<A TUI< E 

NO. OF CELLS 
VCLU"4E 
Ol~ENSIONS 

MATEPIAL 
WE I GHT 

"IANUF AC TUI< ER 

DATE :85-08-28 PA~E NO: 57 
DEP AR TM ENT : PROJECT 

Cl I ENT NO : 
REVISION :5 

AGGLCHERAT(R 

125 000 NMY'"' 
150 ( 

IJIAMETEJ< 3100 M.M 
~EIG~T APP~. 2000 HM 

DATE :22.08.85 

AGGLCMERATCR BED: HElbHT 100 ~~ 
BED:ACIOPR(Gf STEEL.BOOY:CARB.STEEL 

APPi". ex. 25 T 

LCCA L 

HGT CATALYZER 

143000 ~M3 /H 
480 c 

14 
EFFICIENT ~ASS VOLuME 730 Ml 
MAIN DIM. l X ~ X H : 
22 X 8,5 X 15 M 
CELL : 1 X 8 X b,5 M 

STAl~LESS STEEL 
APPi< ex. 30 c T 

FOi< E luN 

r 



I 
I 
I 
I 
I 

1, 
I ,. 

I 
I 

~UTCKu~PU CY/E~GlNEERING OIVlSlCN 
P~QJ~CT :PPCL PYICITE SMELTEI' 

CLIE~T :PPCL 
OOCU'1ENT:EQUIPMENT LIST (ATNBI 
OUTCKUMPU NO :360 100 900 001 ALll 
DESIGN :AKI 

310-433-02)0 

ECUIP~ENT TYPE 

CAPACITY 
T E~PE RATUP f 

:'-40.0F CELLS 
VCLU"1E 
OIMENSIO~S 

MAT ER I AL 
WE I GHT 

M ANUF U. TUI< ER 

3 l:l-4 33-0 300 

E OU I P '1E NT TY PE 

CAPAC lT Y 
T E~Pi:'. l<A TUI" E 

~O. OF CELLS 
VOLU'"1E 
D IMENSI 0"~S 

• I \1ATERIAL 
wE IGH T ,, 
'1 ANUF .\C TUk ER 

I 
I 

DATE :85-08-28 PAGE NO: 58 
OEP ~ T!litENT :Pl\JJECT 

Cll ENT NO : 
f(EVISION :5 

CCL 0 CAT AL 'tl E~ 

750GO ll;M3/~ 
2 50 C l 1 NL ET I 

14 

DATE :.ll.08.85 

EFFICIENT ~ASS VOLUME 730 ~3 
~AIN DIM. l X W X H : 
22 X 8,5 X 15 H 
CELL : l 1. 8 X 6,5 M 

STEEL 
APPi' ex. 30 c T 

LCCAL 

CC.LO f.Al AL HER 

75000 N~J/~ 
250 C l I NL ET J 

14 
EfflClENJ ~ASS VOLUME 730 Hl 
MAIN DIM. L X w X H : 
22 X e, 5 X 15 M 
(ELL : l X 8 X 6 1 5 M 

STEEL 
APPi' OX. 30 0 T 

LGCAL 

r 
I 
I 



I 
I 
I 
I 

'· I 
.-
l 
i 
I 
I 
I 

OUT~KU~PU CY/=NGINEERING DIVISION 
Pl<':JECT :PPCL P'ff· ITE Sf"ELTH• 

Cl I =NT :PPCL 
•JGCU"4E:t~ T: t OU l P"1ENT LIST ( ATNB I 
OUTCKUMPU ~G :360 100 qQu 001 lLTl 
DESIGN :A~l 

310-404-0100 

EOUIP"4ENT TYP= 

CAPAClTY 

GAS FL·::.~ 

TEMPERATUloi.!: 

0 IMENSl JNS 

114 AT ER Ii\L 

wEIGHT 

"4 AN UF AC I Jf. El" 

310-464-0200 

E OUIPME NT TYPE 

CAPAC ITV 

GAS fLG"' 
TE"'IP".:RATUi:<: 

Ol"1ENSIONS 

•• MATERIAL 

WEIGHT 

Je MAN UF AC TUF. ER 

I 
I 
I 
,. 
l 

DATE :85-08-28 PA~E NJ: 59 
DEPART~E"H :PROJECT 

CLIENT NO: 
J;EVISION :5 0 AT!: : 2l. 08. 8 5 

SULP~UR CJ~OENSlN~ TO~ER 

SULPhUR FLCW : b50 T/H 

75000 N~3/t­
lNLET 260 C 
CUTLET 135 C 

DIAMETER SOOO HM 
hEICJHT 120CO ~M 

STEEL 

APPJ;;OX. 26C T 

fC.REIGN 

SULPHUR CJ~OENS!NG TOWER 

SULPHUR FLC" : 650 T/H 

7500 0 NM 3/ t-
1 NLE T 260 C 
GUT L ET l 3 5 C. 

DIAMETER ~JOO MM 
hEIGHT llOCO MM 

STEEL 

APPF ex. 26 c T 

FOKEIGN 



i 
I 
I 
I 
I 

1. 
I 
i• 
' 

l 
l 

J~TJKU"4PLl CY/~~GIN~=~l~G DIVISICN 
P~1JECT :PPCL PY~ITE S~ELTE~ 

CLI PH :PPCL 
D~CUMENT:EOUl?"1ENT LIST (ATNBI 
JUT'.::KU"PU NS :360 100 900 001 ALTl 
D=51GN :AKI 

3 D-5 lb-OlCO 

E UU IP '.f!: l';l TYPE 

CAPAC 1T Y 
'4ATERIAL 
WEIGHT 

"40TOI< N'J./F .HING l KwO 
MCT fJI< T Ill'= 

"1 ANUF L.C Jui; El< 

310-518-0100 

E UU IP Mi: NT TYP~ 

SJ.::l<VIC..S: 

CAPACITY 
W El GH T 
:-1ATE1<1AL 

II\ A~UF AC TU~ Ei:. 

• 3 20-----0 

E EQUIP'1ENT TYPE 

~-
n 
n 

a 
., 

OU E :85-08-28 PA.iE NJ: oO 
OEPA~T"4EN1 :PRJJECT 

C Ll ENT NQ : 
l'EVISIJf\ :5 

f/IX ING TANK 

FG~ ABSJRBllCN TGWER 

100 P'3/H 
CA F' B l N ST E EL 
APP~GX. 10 T 

DATE :ll.08.85 

***310-516-0100-Ml *** 37 *** 
fHXll\G TANI< 

LGCAL 

PUMP T AC-.K 

FGI< SCkuBBEk OUTLET •ATER 

100 11'3 
APPi< ex. 10 T 
P'ILD STEEL 

LCCAL 

SULPhuF HA~DLING AkEA 



JUTC<J~PU C'/E~~INEE~lN~ DIVISION 
?~JJECT :PPCL PY~ITE S..,ELT:R 

I 
I CLIENT :PPCL 

I 
I 
I 

'· I 
le 

I • l_ 

,CCU~E~T:~OUIP'"IE~T LIST (ATNBJ 
JUTC~U~PJ NC :160 100 900 001 ALTl 
DESIGN :AKI 

321J-l l7-Jl 'JO 

E-.Uli>MENT lYPE 

sc:;;ivJCE 

VCLU~= 
MAT EiC I AL 
ti El GH T 

\o\ ANUFAC TlJf. EP 

320-129-0100 

EOIJIP~E~T TYPE 

TYPE 

CAI-' t\C ITV 

PF.ESSURE 

~AS FLCJW 
TE'"IPi:RATUICE 

V CLUM'.: 

~El(,HT 

M A~UF AC TIJF =R 

i• 
ll 
11 

II 
I 
I 

DAl E :85-08-28 PAGE NO: 61 
O~PAF-l~E~T :PRJJECT 

CLIENT "40 : 
REV IS lJN : 5 

LIME BIN 

5 !1.13 
ST Eel 
APPF. ex. 1 l 

LCCAL 

SLLPHUR CCCLING BCILER 

NATUFAL ClFCULATION 

DATE :22 .oa.85 

SATLF.ATEO STEAM J,5 T/H 

1,7 bAR 

CIRCULATINC SULPHUR FLOW 860 T/H 
INLET 133 C 
CUTLET 123 C 

HEAT T~ANSFER AREA 650 M2 

APPf. ex. 35 l 

FOi' E IGN 



I 
I 
I 
I 
I 

CUTCKU~PU CY/E~GINEEKING OlVlSlGN 
PJCOJEC.T :PPCL PYf. IT E SMELTEJ<. 

CLIE~T :PPCL 
OGCU"'1E~T:ErlUIP'1Et-;l UST (ATNB) 
OUTGKU~PJ ~C :JbO 100 900 001 ~LTl 
DESIGN :AKI 

3 21)-12'1-0200 

E OJ l P'1ENT TYPE 

TYPE 

CAPAC ITV 

P l<E SSUI< E 

GAS FLCW 
TEMPEF<.ATU~E 

VCLU~'= 

W El GHT 

._,A"JUF ~C TUI< ER 

3 20-129-0300 

E QU lPME l\IT TYPE 

TYPE 

C: AP AC l TY 

• PkESS1.W E 

GAS FLCw 
TH1 PE FIATUk E 

VOL U~ E 

WEIGHT 

"1 ANUF AC TUK ER 

DATE :85-08-28 PAGE NO: 62 
DEPAl'T'4ENT :P~OJECT 

CLIENT NO : 
i<.EVISION :!> 

SULPHU~ C~CLING BClLER 

~ATUl<AL CIFCULATION 

OA'fE :22 .oa.85 

SATURATED STEAM 3,5 T/H 

1,7 BAI< 

LIKlULATING SULPHU~ FLCW 8b0 T/H 
INLET 133 C 
CUTLET 123 C 

hEAT T~A~SFER AREA 650 M2 

APPF ex. 35 T 

FOk E lGN 

SULPhUK COCLING BJILER 

NATURAL Cl~CULATION 

SATURATED STEAM 3,5 T/H 

1,7 BAR 

CIRCULATING SULPHU~ FLJ~ 8b0 T/H 
lt-.LET U3 C 
CUTLET 123 C 

hEAT Tl<ANSFER AREA 650 M2 

APPRCX. 35 T 

FC~llliN 



j 

I 
I 
I 
I 

I 
I 
I 
I • I 

JJTGKU~PU CY/ENGINEERING UIVISIC~ 
P~CJECT :?PCL PY~ITE S~ELTE~ 

CLIE~T :PPCL 
DOCU~ENT:~OUIP~ENT LIST (ATNBI 
8UT 1Jt<.lJ..,Pu NC :.300 100 900 001 ALll 
DESI~~ :AKI 

l2J-l67-0l0J 

ECJIP~i:t-.T TYP~ 

SE~VIU: 

CAPACITY 

"1AIN 01 M~t.SI JNS 

BELT Ii'~CLP'E 
WE I GHT 

.., CT OP ~ G. Ii:; A 1 l ~ (.; ( K •I 
MCT'JR TITLE 

~ ANUf AC. TUP ER 

32~-167-02')0 

I'.: OU I P MEN T TYPE 

SERVIC~ 

CAP AC 11 Y 

'4AI N DI MC!'iSI J:-..IS 

BELT INCLINE 
.WEIGHT 

"9 MOT GR "'!J./PAT l~G (K~I 
I MOTC~J: TITLE 

I 
MANUF AC TUI-- ER 

I 
I 

iJATE :8~-CS-l8 PAGE NO: b3 
DEPA!< TMENT :PROJECT 

CLIENT NO : 
f<.EVISICN :5 

BELT C'JNVE'tO~ 

FCJ; Pl' H L l l'>u T01111ER 

150 T/H 

LENGTH 40COO MM 
l1dOTli t50 MM 

hCf..J ZQNT AL 
APPf; ex. !:> ' 

***320-lb7-0l00-Ml *** 
BELT COf'.tVE '!OR 

L QC. AL 

BELT CON VE 'fQ R 

rC~ PRILL!~~ TO~ER 

150 T /H 

L ENG TH 40 CO 0 MM 
k lDTh f5 0 1'4M 

HCIC. 1 ZCNT AL 
APPJ; ex. 5 T 

DATE : 22 .oa. 85 

5,5 ••• 

***320-lb7-0200-Ml *** 5,5 *** 
SE.LT C.ONVE'fJi;l 

LCCt.L 



I 
I 
I 
I 
I 

J~TCK0 ... PU CY/ENGINEERING OlVISIC~ 
PCQJECT : ::>PC l PYF l TE SMEL TEI<. 

CLIENT :PPCL 
QCCU~ENT:EOUlP""E~T LIST lATNBt 
'JUTOK.U14P'J NO :3ti0 100 900 001 ALTl 
0ESIGN :AKI 

3 2J-l6 7-03 JO 

EQUIP'1ENT TYPE 

SERVICE 

I • ·C OP~CIH 
I ,. t. EL T IN CL I \IE 

illl El GHT 

I NC LUDl N·; 

... CTOF "JO.lkATING (Kw t 

... GTrJf< TI Tl E 

~ A~WF AC. TUf. H 

320-172-0lJO 

I E QLJ IPMP.!T TYPE 

5fRVIC~ 

I • CAP AC IT Y 

I "4AlN D! MENSI :NS 

1• w EIGHT 

"10TOJ: NG./F'ATlt-l~ ( K WOil J 

I 
MGTCR TITLE 

"°' MWf AC TUf.: ER 

' 

DATE : 85- 08-28 PAGE NJ: 64 
lJEPAl\T~ENl :Pl<.OJECf 

C LI Et-; T NO : 
F. EV IS I IJN : 5 

bELT CGf'.tvEiGf' 

fCR PRILLE[ SULPHU~ 

l~O T/h 

LEr--GTH bOCOO MM 
~IDTt- i:50 HM 

6 DEGl<.E S 
APPROX. 8 1 

BELT SCA LE 

DATE :U .• 08.85 

***320-lb7-0300-Ml *** 11 *** 
HLT CGNVE'fGI'. 

LCLAL 

SC Rf lo\ c.::.n,v EY OR 

fOI< LI ME 

0-20 0 KG /H 

LE~GTh: 40CO MM 

APP~ (JX. O, ~ T 

***320-172-0100-Ml *** O, 75 *** 
SU<!:~ C'Jf>.V EYCR 

LCCA L 



I 
I 
I 
I 

'• I ,-
I 
I 
I 
I 

JUTC~U14PU CY/~~Gl~~ERI~~ OIVISIGN 
P~CJECT :~PCL ?Yl<lTE S~ELTER 

C LI El\H : PPCL 
DGCU~=~T:~QUIPMENT LIST (ATNBl 
JUTCKJ14PU l\C :joQ 100 900 001 ,Lil 
1ESIGN :AKI 

j 20-2 12 -Jl 00 

E UlJ IP"IE NT TY PE 

TYPE 
5 ERV l CE 

CAPACITY 
P~ E SSUI' E 
TEMP'=RATUk.E 
il'iEIGHT 

~CT C~ ~. u • / I< AT l"'J G ( K IN l 

MCTC1f. T ITL f 

:--1 A~ Ur AC TUf. E f. 

3 2'J-2 12-0200 

::cuIP'-1=NT TYPE 

TYPE 
S ERV IC~ 

CAP AC 1 TY 

1. 
Pi-<C:SSUl<E 
TE~ PER A rui:. E 
\liElutiT 

I :~uTCR l\tO./l<ATING 't<. w) 

~CTGK TITLE :·· ,, l.llANLIFAC TUl<Ef.' 

I 
I. 

II 
11 

uAl E :85-u~-28 PAGE NJ: 65 
OEPAf..T"ENT :Pf.OJECT 

CL i cN T ~G 
I< EV lSIJN :5 OATE :~.::.oe.85 

Alf. CCGLIN~ FAN 

AXiAL FAN 
FO~ Pl<ILLl~G TQ~ER 

75000 N"'13/l-
350 PA 
35 c 
APPi<CX.J,5 T 

***:j 20-2 12-0 100-Hl*** 
Alf. CCCL IN( FAN 

LCCAL 

All< CCOLING FA~~ 

AXll\l FAN 
fC~ PHLLll\u TG~Ek 

7500 0 NM 3/ 1-
350 PA 
J5 (, 
APP~cx.o,5 T 

*** 320- 21:t-0200-M l *** 
AH< COOLING fAN 

LOCAL 

15 *** 

15 *** 



I 
I 

I • I 
I • 

l 
I • I 
I I 

C.L.TCK.LJ'IP\.J '::Y/f:,~Gl"lE:ERl~G ulVISli...t-1 
Pf,JECT :oPCL ?YFITE S~ELTEk 

Cll EtH :PPCL 
O~CU~E~T::=~ulPMEt-IT LIST (ATNB) 
.JUTOKU!'~PU NC :3b0 100 900 001 ALTl 
OES IG~ :AKI 

i ZJ -2 12-QjQO 

EQJ IP '1Et-.. l TYPt: 

TYP:: 
SER V l CE 

CAP AC IT Y 
PF~ SSUf< E 
TE.., PE HA TUP E 
~~I GH T 

"ICT J~ N J. If.: AT I 'lG ( K 11) 

'4'JT Cl-' T [TL~ 

'1 AN UF AC TUI-:= r-. 

3£'0-212-04'.JO 

=ou IP"1Et\T TYPE 

TYPE 
SER VIC~ 

CA;> AC IT Y 
PRESSURE 
TE'1P::kATUR~ 

WEIGHT 

M'JTJR NO.JR AT l~G (Kw) 
MOT CR l ITLE 

"I ANUF AC TUF< ~I< 

DAl E :s~-08-28 PAGE NI): bb 
1EP Al' TMENT : PR OJ EC T 

CLIENT NO: 
f<E~ISDN :5 0.\ T t : l.2 • 08. 8 5 

AH CCOLINC FAN 

AXIAL F.\N 
f(f< Pf< ll LI~" TO•ER 

75000 r-..M3/~ 

350 PA 
35 c 
APPi;.ox.o,5 T 

*** 320-21~-0300-~l*** 15 *** 
A II< CCJLING FAN 

LCCA l 

A 11< CGCL ING FAN 

AXIAL FAN 
f(f,. PR IL LI t-1.i TO.-ER. 

75000 NM 3/ r 
350 PA 
35 c 
APPf\Cx.o,5 T 

*** 320-21~-0400-Ml*** E> *** 
AIR CCOL INC FA~ 

LOCAL 



I 
I 
I 
I 
I 

I 

• I ,. 

~L.T~'U"'PU '.::Y/E~~CI'.'lEEFIN.., ulVl:>IC\I 
D F': J:: CT : t' PC. L P VF IT E S"'1 EL HF. 

C LI E"l T : PP C. L 
~OCU~E~T:~QUIP~E~T LIST (AT~B) 
C-UT':K1...l~PU ~~'.J :jtO 100 900 001 ~LTl 
OESIG~ :l~l 

j21J-l 14-0 i )·'.) 

E Wu l P "1E: 'H T'f PE 

TYPE 
SEf.VICE 

CAP ~CITY 
PFESSU~E 
T c;vp;:i;.14 TUF E 
WEIGHT 

~-:!T Ci< l\Cl. /F. lT 11\JG (K 11'1) 

W1TC~ TITLE-

.., AN UF AC TIJF- EF 

J2'J-24~-0l )0 -

TYPE 
SEf<VIC~ 

VCLU"1E 
:J I ~ ~ -~ :.; I QI\ S 

WE l GH T 
"1 AT ER l AL 

a• FIE"\ARKS 

I 
I 
I 

I 

lJAT E :85-0!3-28 PlG:: N-:i: 67 
JEP~~T"1=~T :PkJJECT 

CL I El\ T NC 
F E \/ IS l 'JN : 5 llATE :a.as.as 

CENH I FUGAL 
fOI- PFlLUf\G T:JwiiER 

2000 N·~ 3/ f-
10 !\PA 
35 ( 
APPHJX. 0,'4 T 

***320-214-0100-Ml *** 
AIF- ELCwEi< 

LCCAL 

~LASS ~CCL FILTEF 
f-CF SULPHLJF-

10 '-13 
L X W X H : 

ll 

8 X 2 X 0, t5 M 
APP~CX.C.QNCkETE 8 M3,STEEL 
C.C~CFETE,STEEL CC~El-
ST~A~ HEATING PIPES 

l CC. AL 

SH A~ HEAT EU 

*** 

4 J 



I 

I 
I 
I 

SUT~KU~PJ CY/E~Gl~=EklNG DIVISIC~ 
?P0JECT :?PCL ~YFITE S~ELTER 

CL IE~ T :..>PCL 
JCCU"'1E~H:EQUIP"1E'IT LIST (ATNtH 
OUTCKUMPJ ~C :3tC 100 90J 001 ALll 
•>E:> IG~J : ~KI 

3 2J-2 -.'t-0200 

EQUl?~=l\T TYPE 

TYP= 
s=i:.vrct: 

VCLU"1E 
01''4EN 51 C.!\lS 

WE I ~HT 
..,ATER UL 

320-370-0l'JO 

E C,;LJ I P "1 t: N T l'r P t 

T YP f 
• SfKVICc 

i• 
CAPACllY 
HEAD 
wr:IGHT 

M':TOR \IC'./1-AlPH.i (Kwl 
Mf' T n,R T Ill F 

"1 A~UF AC TUF EF 

JAT E : 85-08-28 PA.it NJ: 68 
OEP Ai-. TMENT : Pl-OJECT 

Cl IE~ T M} : 
I- EV IS I JI\ : 5 04TE :22.08.85 

..,i:; AV 1T Y Fl LT El< 

~LASS ~CCL FlLTER(STE~~ HEAT~DI 

f-'JI< SULPHJ F 

10 ~3 
LXkXH: 
8 X 2 X O,f:5 M 
APPRCX.CCNU,ETE B M3,STEEL 4 r 
C~~CRETE 
STEAM HEAT IN~ PIPES 

LCCA L 

STE A"' hE :H ED 

Pu~P 

5JLPhlJk PJ~P 
FRCM PU~o TANK TC GkAVITY FILTER 

25 M3/H 
25 11.1 

APP!~CX. O, ~ T 

***320-370-0lJO-Ml ~•• 11 
SlJLPhUR PUIWP 

FCRtfoN 

SH A ~ Hi: AT EU 

••• 



' I 
I 
I 
I 

• I 
11 

~UTGKJ~PJ :v/~~LINEERING OIVISICN 
P~CJ~CT :PPCL PY~ITE S~ELTE~ 

CLIE~T :1-'PCL 
J~CU~~\T:~OUIP~fP.T LIST (c\ThBJ 
::;uTJi<.i.J~PU "1 :JbO 100 '100 001 c\LTl 
~ESIG~ :A~I 

32'J-3 70-JZOJ 

TYP~ 

S~l<'.llCE 

• 
CAPAC ITV 
H~AD 

WE I GHT 

7-tOT•JP NO./F'.c\Tl~G (Kwl 
"1CTGP TITLE 

'1 A~lJF 4( TIJP ER 

3 20-3 70-'JJCO 

TYPE 
S FR VI CE 

CAPACITY 
H~c\O 

i'I El GHT 

.4CT.:i1<. \O./J;All"-lG (Kw) 
MCT JI'. TITLE 

'1ANUF ~C TUI\ ER 

OAT~ :85-08-28 PAGE NJ: 69 
OEP~RT~ENf :PkJJECT 

CllEt-.TNJ: 
R!:VlSIJN :5 DATc :22 .08.85 

PUMP 

SULPhU~ PU~P ( STAND MY ) 
ff.C~ PU~P TA~~ TC G~AVITY FILTE~ 

25 M 3/H 
25 '.ti 
APPF- ex. o, ~ T 

***~20-370-0200-Ml *** 11 *** 
SUL P Hll~ J:';J P.P 

fGf. E lGN 

~TEAM H~c\TEO 

PUMP 

SUL PHU~ PUflP 
F~G~ PuMP TA~K TO C!RCi.JLATlON TANK 

50 M .;/H 
2~ M 
APPFCX. O, 7 l 

***320-370-0 300-Ml *** 18,5 *** 
SULPHUR PU flP 

fCRElGN 

ST EA M HEAT EL> 



I 
I 
I 
I 

I 
I 
I 
I • I 

:ul(.K.JMPU r.:v1=~~GlN~E!-ill'.lG OIVISICN 
P~JJ~CT :PPCL PYFITE 5-.,ELTE~ 

CLIE"H :.>PCL 
Q[CU-.,E~T:EuJI?~E~T LIST (AT~S) 
'Jlil0<.U'4PU r,r: :360 lOJ 900 001 ~LTl 
DESI~~ :AKI 

J20-3 70-J4 JO 

l 

T Yi> E 
SH VI Ci:: 

( ~p AC ITV 
rlEAD 
w EI i.;11 T 

._,CT~k ~G./~ATING (Kft) 
-.,cTufC T lTLE 

-.,A~UF 4C T:.Jf ER 

320-370-0500 

= OU IP .., ENT TYPE 

TYPE 
SERVIU: 

CAPAC TTY 
HF.AO 
14EIGHT 

1'1CTC~ NO./fcATI"'IG (t<w) 

111LTSI< TITLE 

"1 ANUF AC TUfc'" 

RPIAPKS 

DATE : 85-08-lS PAliE NJ: 70 
u::t>~T-.,E~l :PICOJECT 

CUENT NG: 
l'EVISIC!'t :5 0 ATE : 22 • 08. 8 5 

PUMP 

SULPHUt< PuJllP ( STANO BY I 
f~OM Pi.J~P lA~K TG Cl~CuLATIGN TA~K 

50 ,.. 3/H 
25 M 
APPF ex. o, 1 T 

***320-J70-0400-Ml *** 18,5 *** 
Si.JL PliU~ PUlllP 

FGf. E lG~· 

STEA~ HEU ED 

PUMP 

SULPHU~ PU~P 
f~OM PUMP TA~K TC CIRCULATION TANK 

5 M3/H 
25 M 
APPf.CX.0,3 T 

***320-370-0500-Ml *** 
SULPHUR PU,_P 

fCf.. E IGN 

ST EA ~ HE A T ED 

; *** 



I 

1UTCKJMPU :v/E~GlNEE~lNG OlVlSlSN 
D~OJ~CT :PPCL PY~lTE S..,'=LTER 

CLIENT :PPCL 
QGCU~ENT:=ouIP..,ENT LIST (AT~B> 
~UT~KU~PJ ~O :3~0 100 900 001 ~LTl 
DESIGN :AKI 

I 
I 

j 2 'J - :n o-o o o o 

ECLJlt>~~NT TYPE 

,-
1 
I 
I 
I 
I • I 

~­
I 

11 

T Yi> E 
si::r<vICE 

C iPAC lT Y 
HElD 
.., EIGHT 

-., 0 T CR N ~. /I< AT l N (, t K Pi ) 
..,OTOR TITLE 

.., A~UF ~C TUI' ER 

r< Et-1 AR KS 

3n-110-0100 

=CJ l P ..,:: "!T TYPE 

I 

TYPE 
Sr:RVICE 

C ~PAC IT Y 
HE~O 

\It El GH T 

"1CTOR ~o.1r::ATING (Kw) 
~QJCR TITLE 

lolANUf lCTUkEF 

REM Al< KS 

DATE :85-08-28 PAGE NO: 71 
O~PARTlo\ENT :PR:JJECT 

CL I Et-. T l\C : 
HEVISI·:r.. :5 DATE :22.08.85 

PUMP 

SULPHUk PJ!i'P ( STAt.O dY > 
FFC~ P0..,P lAhK TO CIRC0LATIJN T~~K 

5 M3/H 
25 M 
AP?~cx.o,3 r 

***320-370-06CO-Ml *** 
SUL P HUI' PU i"P 

STEAM HEATED 

PUMP 

SULPHuk PUli'P 
FFGM Cll'CULAT10N TANK TQ 
AGGLCME~Al(K BED ~ASH 

25 M 3/H 

3:; "" 
APPJ.CX. 0,5 1 

***320-370-u700-Ml ••• 
SUL P HUF< PU flP 

fuF<ElliN 

STE AM HE AT EO 

3 *** 

••• 



I 
I 

I 

~UTCKU'1?J ~Y/E~GINEE~l~G OIVISIC~ 
?~~JECT :PPCL PY~ITE S14ELTEk 

Cll E"!T :r>PCL 
D~CJMENT:E~JIP14E~T LIST lATNB) 
J~TGKl ... PJ ~C :360 100 900 OJl ALTl 
DESl~N :AKI 

l. 

u • n 
ne 
u 

I 
I 

120-3 70-0130'.J 

E CU I!> '1ENT TYPE 

TYPE 
SERVICE 

CAPACITY 
HEAD 
"'El GH T 

14 CT Ck \J C • / I< AT 1 "4 G l K wt ) 

"IC.T'Jt.. TITLE 

M ANUFAC TUR H 

320-.3 70-0900 

TYPE 
SEi<VIC'= 

CAPACITY 
H~~O 

WEIGHT 

MCTr:s; "10.HATING (Kii) 
MCTCI< TITLE 

14ANUFAC TUI< EF 

RE .... ARKS 

OAT£: : 85-08-28 PAG~ NC.: 72 
OEPA~T\fENT :PRJJEC.T 

CLIENT f'..G : 
l<EVlSIJN :5 OATE :22.os.85 

Fu MP 

SuLPHUR PU~P ( STAND BY 
F~8M Cl~CULATION TANK TJ 
AGGLuMEr.4fCk BEJ RASH 

25 M 3/H 
35 ~ 
APPF: ex. o, ~ T 

***320-370-0800-Ml *** 15 
SULP ... ui; PUll'P 

flRElvN 

Sl EAM HE l\T ED 

PU~P 

SUL PHU!< PU ll'P 

*** 

f~OM Ll~CULATlON TA~K TO SULPHUR 

TA~K 

25 M3/H 
25 M 
APP~CX. 0,5 1 

***320-370-0~00-Ml 
SULPHUt\ PUf'P 

FOJ<EIGN 

STE A II' HE A J ED 

••• 11 • •• 



~ 

I 
I 
I 

. 
' 

I 

l • 
·e a 

I 
I 
I 

JUTCKJ4?U C'/~~Gl~EERI~G DIVlSI~N 
?l<CJECI :PPCL PY~ITE S"4ELTEF< 

Cll c:•a :PPCL 
JCCU~E~T:EOUIPME~T LIST (ATN8) 
JUT11(l_l ... PU !\( :3b0 100 9GO 001 ALTl 
OESIG'• :l\tcl 

320-3 70-lJ')Cl 

E CU I ? ~ r N J T Y P E 

TYPE 
SEi:<VlCE 

C Ai> AC IT Y 
HI'.: AO 
~EIGHT 

""CIC"' ~•'J.H.ATING (Kw) 
"40TGf'. TITLE 

'I A:\4UF AC TU~ ER 

320-370-1100 

E OJ IP :.iii; NT TYPE 

TYP= 
S".RVI CE 

CAPAC l TY 
HEAD 
1-1 E l liH T 

"1CTul<. ~O./f. AT l~L (KW) 
MGT OR T ITU: 

M ANUF AC TUI< EI< 

Rf'Hl<.KS 

OAT E :d5-08-28 PAGE NJ: 73 
OEP~T"4ENT :PROJECT 

PU~P 

CL I q~ T r-..O 
l<EVlSlJN :5 IJATE :lZ.08.85 

SULP~Uf.. PU"'P ( STANO BY » 
FkG~ CikCULATIQN TANK T8 SULPHUR 
TAl\K 

25 M3/H 
25 M 
APPf. ex. o, ~ T 

***320-370-lCOO-Ml *** 
SUL P t-UI< PU ~p 

FU•E IGN 

S 1 EA M HE A T EU 

PUMP 

SULPHu~ PUfl'P 
fCI' AUTGCL ~~ES 

25 M 3/H 
35 M 
APP~CX. O,~ T 

•••3i0-370-llOO-Ml *** 
SULPHUr< PJfl'P 

STEA,_ nEAJ ED 

11 *** 

15 ••• 



I 
I 

JUlGK~~?U ~Y/~~bl,~E~l~~ Dl~l5ltN 
P~QJECT :?PCL ?Y~ITE ~MELTE~ 

CLl::"lT :PPCL 
J~CJ~~~T:~CUl~"IE~T LISl (ATNA) 
SUT CKU~ PJ ~.C : 360 l 00 900 001 Ai.. Tl 
~~SIG~ :A~I 

i2J-~ 10-llJO 

EOUlP~E~T TYPE 

TYP~ 

• s::~VICE 

C ~PAC l TY 
.iE AfJ 
wEIGHT 

"I CT :;i; \t G. Ii:;. AT 1 ;~ L ( K d 
"1JTCk TITLE 

Jl0-370-1300 

=<JUIPM~NT TYPE 

• 
TYPE 
c;r:: .. v1c:. 

CAP AC IT Y 
I >if6D 

11EIGHT 

~ : T 2f.. ~. J. I ~ 4 T I ~ L ( K fl ) 
"1':TC:; TITLf 

uAT E: : 85-0d-2d PA~E N.J: 74 
J~PA~T~ENT :PRJJECT 

CL l ENT rm : 
1-!:V lSlJ~ :5 uATE :22 .08.85 

PUr-<IP 

SULPhUR Pu~P ( STANO &Y ) 
FCf<. AUT JCL A~ ES 

25 M3/H 
35 M 
APPf.CX. O,~ T 

***320-~70-1200-Ml *** 
SULPHUR PU,.:P 

fCkEluN 

STEAM HE AT ED 

PLJMP 

Sl.JLPHUI< PU P'P 

l5 *** 

FFC~ PUMP 14NK TO SULPHuR 04Y T4NK 

25 M3/H 
2':> M 
At'?f.CX. O, !: T 

***320-370-1300-Ml *** 
SULPHUR PUP'P 

STE AM HEAT ELJ 

11 *** 



I 
I 
I 

l 
I • l 

1uT:KUVP0 :v1~~GIN~E~ING OIVISIC~ 
o>i:;·}JcCT :PPC!.. P'f'i: I TE S'IEl TEi:\ 

c LI E "" T : p p c l 
J~CJ~E~T:ECUlP~ENT LIST (AT~ti) 
1UTGKJ~Pu ~o :JbO lOQ 900 001 Alli 
DESIG~ :AKI 

320-.HO-l4JJ 

TYPE 
SE;;V1Ci:" 

CAPACITY 
HEA[; 
1'4 EI GI-IT 

•4CTr:i:; ~iC./F..Hl~l. (K~) 
MCTC~ TITLE 

'-1 A~~ UF AL TU E~ 

i2D-3 70-1500 

E OU l P '14f NT TYPE 

HPE 
S':~VlCf 

Ct.PAC IT Y 

fl- HEAD 
~!:I GtlT 

Ii 
II 

"4:TIJ-' \Q./RATlNL ll<.W) 
~ .::T OF< T ITL S: 

~A~UF AC TU~ El< 

DUE : 85-0d-21:1 PAGE NO: 15 
lJ E~ lf.. l"4ENT : PkOJE CT 

Cl l ENT NG : 
f.EVISIC~ :5 ouc :.a.oa.as 

S~L?H~~ PU~P ' STANJ av 
H C,.. Pl..i•-1 P 1A NK T (. Sult> i-IUI< IJA Y l Al\K 

25 ~ 3/H 
£5 ,.. 
At>Pk(X. Q, ~ T 

***320-370-1400-Ml *** 
SULFHU~ PUP.P 

l l *** 

fCi< E IGN 

S 1 c A fl HE. A T ED 

SULPHul< C!~LULATICN PUMP 
fQK SULPHU~ C~GLIN~ BOILER 

.240 M3/H 
40 M 
APP .. cx. 1,~ T 

***~20-370-1500-Ml ••• 90 
SULPHUR Cl~CULATIN~ PUMP 

f Cl< E luN 

SHAM ti~AT ED 

.... 



I 
I 
I 
I 

I • I ,_ 

I 
I 

JUTC'KU~PJ CY/€"HilNEEt<l'iG OIVlSluN 
i>~':J'.:CT :PPCL PY~ITE S'4ELT~R 

CLl='d :PPCL 
J~CU~~NT:E~UIP~E~T LIST (ATNB) 
'JUTCKJ."lPU Ni:: :360 100 900 001 Alll 
!JES IGN : Al< I 

32f)-3 7'J-l600 

~CUIP"1t:NT T'fPE 

T VP!: 
sEi;.v1c1= 

CAPAClTY 
HE~O 
WEIGHT 

'1':TOR !\tO.HATl"-'G (Kw) 
"1CTCiR TITLE 

~20-370-1700 

E OU IP ""ENT TYPE 

T VP E 
SH VICE 

CAP AC IT Y 
rlE~D 

WE l GHT 

MJr QR ~ O. TING ( K ~) 
14GTCR TITLF 

"4ANUF4C TUI- !:Fr 

ic EM Al< KS 

DATE :tl5-013-2d PA;;E N.j: 7b 
OEPA~T~ENT :PRQJECT 

CLIENT NO : 
I<. EV IS DN :5 l)AT E : 22 .oa .85 

PUMP 

SULPHJR CIFCULATICN PUMP 
FG~ SULPHUI<. CCOLlNb BOILER 

240 M3/rl 
40 M 
APPf.C.~. 1 1 3 T 

***320-370-lbOO-Hl *** 90 
SULPHUk Clf<.CULATlN~ PUMP 

fCkE IG'.11 

ST E. A M HE A T ED 

PUMP 

SJLP~Uf<. Cll<CULATIQN PIJMP 
FCI-- SUL PHU I< Ci:CL ING BJILER 

240 M3/H 
40 M 
APP~CX. l t 3 T 

••*320-~70-170J-Ml *** 90 
SULPhUR Cll<LULATJNG PU~P 

FC.~EIGN 

STE AM HE A T ED 

*** 

*** 



I 
I 
l 

• 
't 

~LTJKu'4PU C'/~~GI~EE~ING DIVlSICN 
P~~J~Ci :PPCL PYl<ITE SMELTE~ 

CllE\T :PPCL 
JQCU"l~NT:EOUIP~ENT LIST CATNB) 
'.JUTCi<.U~PU f\;C :36') 100 90') 001 ~Ul 
)ESlG~ :~Kl 

E UU IP 'lE ".;T TY Pc 

TYPE 
SC:RvlC:: 

C Ai> AC IT Y 
HE~D 

WEIGHT 

'lOT O~ NO.HAT I NG l Kn) 
"ICTGF TITLE 

"I Ai\lUF AC. TUF- EF 

320-370-1900 

E c1 JI P "IE NT T Y P '.: 

TYPE 
sEi;v1c.E 

CAPAC ll Y 
HEAD 
WEIC,HT 

'4CTGt-< NC.II< AT lNG (K~) 

"lfJTOI' TITLE 

!ii ANUF AC TUI- El< 

I< E""IAkKS 

i.JATE :85-08-2b PAGE l\IJ: 77 
uEP Al' T~C::NT : PF.. JJEC. T 

Cl I ENT NO 
iHlllSICN :5 DATE :22.08.85 

i>UMP 

SULPhUR c1i;cuLATION PUMP 
FGF SuLPHUI' COCL ING BCHLE~ 

240 ~3/H 
40 M 
APPRCX. 1, :! T 

***320-370-1800-Ml *** 90 
SULP~U~ Cll'CULATING PUMP 

f~i; E l1.1N 

STEAM HEATED 

PUMP 

SULPHUI< Clf'CULATlU~ PUMP 
FCR SuLPH .. H< CCCL lNt. BO!L ER 

240 t-'3/H 

40 '"' 
Ai>P~ ex. 1, ~ T 

***320-370-!~00-Ml ••• 90 
SULP hUJ; Clf'CULATlN~ PUMP 

fu._E l~N 

STE:: A~ HEAT EU 

*** 

• •• 



t 

I 
I 
I 

'• I ,. 
I 
I 
l 
I 
I • l 
1e 

I 

J LIT :KU 11 PU CV I EN~ l NE Ek 1 N G 0 I \I l S 1 ~ N 
P~CJ!:CT :PPCL PYF ITE S'-1ELTEf< 

CLl!:NT :PPCL 
DJCU"'IENT:r:CUIPMENT LIST (ATNBI 
'.:i.JTCKUl.4PIJ !\Cl :300 iOO 900 001 .1LTl 
OESIG~ :AKI 

32'.J-3 7\J-2001) 

ECUIPl.4ENT TYPE 

TYPE 
5 ~F V [CE 

C:'.\PACITY 
HEAO 
ti': l GH T 

MJTCP r-.cG./F.ATl~~l, (KloJ) 
"'l·JT'JR T Ill E 

l.IANUFAC TUF EF 

Fi.E"1ARKS 

320-370-23()0 

EJU IP"\ENT TYPE 

S~RVIC[ 

C~PACITY 
PRESSUf<E 
w=IGHT 

l.4CTOR NO./l<ATir~G (KW) 
M JT OR T IT LE 

11 ANUf AC TUI( fF 

CA! E :85-08-28 PA~E NJ: 78 
DEPAkl'1ENT :P~OJ=CT 

Cll ENT Nu 
FEV ISlt:N :5 DATE :ll.08.85 

PUMP 

SUL~HUR CIFCULATION PUMP 
fCF. SULPHUI( CGQllNG BJlLEk 

240 M3/H 
40 M 
APPPl'OX. l ,3 T 

***320-~7J-2COO-Ml *** 90 
SULPHUR CIRCuLATING PUMP 

FU E luN 

ST EA t.l HEAT EO 

PUMP 

SULPHUR PRILLING PU~P 

22 M3/H 
1600 KP~. 

APP~ ex. 1 1 

***320-J70-2300-Ml *** 
SLLPHJR PR lLLING PUMP 

fCF-ElvN 

STEA~ HEATED 

37 

*** 

••• 



I 
I 
I· 

~urr~u~Pu CY/E~Gl~EERING OIVISlCN 
Pl<CJ=cr :~PCL p~~ITE S~ELTE~ 

c L I E~l T : D p c L 
1('(U"l~~n:ECUIP'-1H.T L!ST (4Hrnl 
'.JUTCKUMPJ !';'] :360 100 900 001 ALTl 
OESIGN :A~I 

320-3 70-24JJ 

TYPE 
• S i:i;. VI CE 

CAPACITY 
PF i: SS Uf< E 

' l'IEI GHT 

MCTCI< ,8./~ATrnG (K~) 

~crcr< TITLE 

'1 AN UF ~C TU~ ::R 

3 20-371-0100 

C: CJU IP "IE NT TYPE 

• TYP= 
I' Sff<Vl(.t 

CAP 4C IT Y 
Iii Pf.E SSUK E 
• w EIGHT 

lofrTiJR 'lG./1'.\TP~G (KW) 
MCTOk TITLE 

DATE :85-08-lB Pl\;E NO: 79 
DEt>~KTllfcNT :Pf'OJECT 

CU ENT NC 
i<EVISION :5 OATc :22.08.65 

PUMP 

STAf'..D BY 
SULP~U~ P~ ILLIN~ PUMP 

l.2 M 3/H 
1600 KPA 
APPf..CX. l 1 

***320-j]Q-2410-Ml *** 37 
SULPHUR P~llliNG PUMP 

STE A"' tiE AT ED 

CCSAGE PU"1P 

PIS TCf\ TYPE 
f-uR LIME MILK 

0-2,5 M3/H 
400 K?A 
APPRC.X. O, 1 l 

*** 

***J20-371-0l0 -Ml *** l,5 *** 
CCSAGE PUM F 

LC.CAL 

,/ 
I 

I 
I 
' 



I :ur~KJ~Pu CY/E~GINEE~ING DIVISIC~ 
P~:J=CT :PPCL PY~ITE SMELTEF 

CLIEH :PPCL 
~~CU~ENT:=QUIP~ENT LIST (ATNB) 
JUTCl<.i.J~Pu ~o =-~60 100 qoo 001 ALTl 
0ESIG~ :lKI 

320-3 71-0200 

E CU l P~::r.iT TYPE 

TYPE 
• SEF VICE 

CAP AC Ir Y 
PF!= 55 Ur:; E 

• ..JEI ~HT 

~CTCR ~O./klTlNG ('<.~) 
w:rr:~ TITLE 

MANUFAC TUF EP 

.)20-371-0300 

~CUIP'1ENT lYPE 

TYPE 
SEJ.VICE: 

CAPACITY 

• 
Pf. E ssui= E 
~EIGHT 

Ml-TC"- NG./l<HING (Kw) 
"'1CT ·Jt< T IT l E 

~ ANUF AC TUI< ~R 

uATE :85-CS-28 PA'7ENG: 80 
0 !:P 4f.. T:.tEN T : PR JJE\. T 

Cllf:~T NC : 
f.. EV 15 ~GN : 5 

DCSAGE r>UMF 

PISTCN TYPE 
F Cl' l J:-, E :-1 !L K 

0-2,5 M3/H 
400 KPA 
APPl\0 •• 0,1 T 

DATE :22 .08.85 

:C::C:ll'320-37l-02:JO-Ml *** lt~ *** 
LCSA 1...E PUM F 

L ".}(,Al 

CL.SAGE PU~P 

Sl AM D BY 
F JI' U ME .~ IL K 

0-2, 5 ~3/H 
400 KPA 
APPl-CX. o, l T 

'°**320-371-0300-Ml *** 1,5 *** 
CCSALE PU~F 

LGLAL 



i 

I 
I 
I 
I 
I t 

• 

• 
, , 

~UTC~U~P~ :v/ENGINEERING DIVISIC~ 
Pt.:J:CT :t>PCL PH ITE 5'HLTl:R 

CLIE,_.T :PPCL 
.JQCU'>1r:NT:t=QiJJ, 'H~.T LIST (H!\6) 
::; L. T 'JK UV. P J ' : 3 t 0 l 0 0 q 0 0 0 0 l A l T l 
JESl~~ :~Kl 

EWJIP\IEM TYP= 

SE~VIU: 

CAP AC IT Y 

'-'~fERIAL 

,.. El GHT 

"1:Tc;_ :i C;. n AT l ~H, ( K ") 
-.,ere·~ l ITL = 

'-' A~lJF ~C. T'JF ER 

i 2 'J -4 l J.. -:) 2 ) ) 

E CiU IP "I:: NT TYPF. 

S EF VI U 

CAP AC l TY 

'1UEP1AL 

..YE[(;HT 

'lr.JTCt-<. r.iG. IF-~ TI '·lv 'K \Id 
'10TCR T l TL f 

l'1 AN Uf ~(. T•Jr· F: >< 

~20-50')-010'.) 

E <JU I P v c ~~ T TYPE 

SEkVlC~ 

J 1 :-1 E>'-4 S l O"I S 

11 H [;; I ·• L 

'1 A 1-.J U F AL T 1J f< f i; 

UATE :65-0d-28 PA~c NJ: 81 
t.JtP A~ TMENT :PfdJECT 

CLIENT f'.<C. 
1-EV1SICN :5 

f-Cf< Pf.llLEC SuLPhuF 

150 T/H 

(..~f<BCflt STEEL 

APPf. GX. l. 1 

***320-411-JlJO-Ml *** 
\11 oF AT H~ I,; ~c i;. !'.:EN 

LCCAL 

\1161-.AT l!'-4u SCREEN 

rCf< Pf<ILLcC SuLPHJf. 

1 ~O T /H 

CAf<.BCr. STEtL 

APPPkC:X. 2 T 

**~320-4ll-U200-Ml *** 
\I I BF< A Tl l'I G SC k EE N 

L CC.AL 

Pf< 1L LlN\j TC~ ER 

SJLPhUi< Pr<ILLING TG~ER 

lJATE :U.08.85 

15 ** * 

15 *** 

DlAMETEk 3Cu00 ~M, HEIGHT •0000 MM 
wALL THICKf\E SS 300 ~M 
CCNC~ETE APPROX. 1500 M3 

l.•JCA L 



I 
I 

JUE:t<..J"' PU C'r'/=·..iGI~l=E"'-ING DI VI SI SN 
PFJJECT :?PCL ?'~ITE S~ELTE~ 

I 
I 
I 

•. 
I 

•• 
I 
I 
I 
I 
I • I 

CllEtH :;:>PCL 
'lCCU"lENT:EOLJlP"F~:T LIST lATNAI 
JUTCKU"1PU ~~ :360 lGO 900 001 ALTl 
D>:Sl~N :AKI 

320-5 ll-0100 

ECdlP"1E"lT T¥Pt: 

SEl<VIC>: 

C 4P AC l TY 
vlJLU"l:: 
TE"1P<:HTU;; '.: 
PH ~SJF E 

..,aTEF<lAL 
~EIGHT 

ucTOF f\u./1-Hl..Li lK~I 
MCTCF< TI ru: 

._,ANUFACTUH:i< 

uAT E :135-08-2ti PA-.E NJ: 82 
OEPl~T~E~T :PROJECT 

C LI EN I NG : 
,...EVISDN :5 OAiE :22.08.85 

AUTSCLAV E 

SULPhUI'. t.~~111NG 

SULPHUP 30 T/H 
l.b M3 
130 C lAUTIJCLAV El 
3, 5 BA!< (AUTCC:.LAV EI 

ST EA M J, 8 1/ H Pk ES SUI< E '.:>, 5 8 AF 
Ll~E ~ILK 2,0 MJ/H 
C = t.5 M L : 15 M 

ACID Pf<CClf STEEL 
AUTGCLAVE&TANKS:7T,SUPPGRTS:5T 

***320-511-0LJO-Ml *** 3 
AL TC CLAVE 
***320-5ll-Ol00-M2 *** 3 
AUTOCLAVE 

*** 

*** 

l !\iC L UL> i N Ci: tli l TAT CR~, S EPA RA TQF. S, 
lAt-.KS. 



I 
I 
I 

•• 
I 
·9 I 

I 

I 
I. 
ll 

"'.JT Ji<.. J~ Pu CY I;:: ·~c u.E ::i;. ll\G 0l\IIs1 c ~ 
i>J:;·]JECT :.J?CL PYf.llE S""IELTEf;. 

Clli:NT :DP(l 
JCCu~=~r:::ouIP~F~T LIST (ATNdl 
~UTC~U~~~ ~G :~60 100 9CO 001 Alll 
0 ES 1.; ~~ : U I 

~20-5 tl-OZJO 

:: QUIP -tE~lT TYPE 

SEQ VICE 

C ~P ~CITY 
V CLU"4E 
T E "1 P:: f: A TU Fo. E 
PRfSSUr<E 

FLO.-. ;;.1E 

"'~I I\ QI "1U1SIUNS 

..,ATER I AL 
w = I ljH T 

,,.2TC.i<. ';::i./l<ATING (Kw.I 
~cc:i:< T ITLi: 

~ MIUF ~(. TUfi ER 

c i: '-1 Afi KS 

• u 

ue 
m 

I 
m 

11 

0 U E : 8 5- 0 8- 2 8 ? AG E I'.~ : d 3 
DEPA~ t·4E~T :P~'.JJECT 

CLIENT NC : 
r<E\/blGN :~ JATE :22.os.as 

AUTC CLA\I E 

SULP t--UF< w.A ~HING 

SU:.. PhJk 30 T /H 
2c M3 
130 C (AUTGCLAVEI 
3,5 BlliF. lAuTOCLAVE:J 

STEAM u,8 1/H P~ESSURE 5,5 BA~ 
LIME "'ILK £,0 M3/H 
D = 1.5 M L ; 15 M 

AL IO Pk1.. Gr SEEL 
AUTCLLAVE&lA~KS:7lrSUPPORTS:5T 

*~*320-511-0lJO-Ml *** 3 
AUlGCLAVE 
***320-511-0l0~-M2 *** 3 
AUT'JC..LAV:: 

FC'REIGN 

*** 

*** 

l~C.LUDl~G:AGITATLRS,SEPAk4TSRSr 
lA l\KS. 



I 
I 
I 
I 

'· I 

~· 
I 

~urJ~~VPJ CY/EiGINEEi;ING OIVISICN 
Pi; U J E CT : PP CL PYf. IT E S ~El TE i< 

CLIENT :P°CL 
nccu~::Nr:::~JliJ~F~T LIST (AThBI 
lUTCKJ~PU NS :JbO 100 900 001 ALTl 
OESlG~ :lKI 

3 21) -5 15 -o l •J 0 

E CU IP "11'.: ~: T TYPE 

SEf<VICE 

V'":LU"I '.: 
ti EI GH 1 
~ATE!<IAL 

~ANJF~C rui;EP 

3i0-5lh-0100 

:'.QUIP~FNT TYPE 

VCL U~E 
~ATE!<IAL 

..iEIGHT 

MGT8f< ~O./~ATl~L (KWI 
"l(Tf'\i;. TITLE 

"IA"IUF AC. TUF El< 

1e 
I 
I 

IJATE :85-08-LS PAlit NCI: 84 
DEPM<MENT :Pf'JJECT 

Cll Ef\IT t-.;G : 
r..EV ISICN :5 DAT E : 22 • 08. 6 5 

1-'tASUklNl.i lANK 

SULPhU~ ME~SUR!NG TANK 

2 x b ~3 

APPF ex. 12 r 
CCNCFcETc, 4 fl 
STEAM HEATD~G PIP~S 

LCC! l 

INLLUDl~G ~ALVES AND STEEL COVERS 

MIXIl\G TANI< 

FCF LIME MILK 

25 M.3 
STEEL 
APPi- OX. 4 l 

***320-~lo-0100-Hl 
t-'IXING TANI< 

L.::CA L 

*** 4 ••• 



' I 
I 
I 
I 

~UTQ~J'1PU C~/C:~Gl~EE~l~G DIVI510~ 
P~~JECT :PPCL PY~lTE S~ELTER 

CLiE~T :PPCL 
~ccu~~l\T:CQjlP~~NT LIST (AT~B) 
'JUTCKU"1PU t\I':' :j6Q 100 900 001 ~Lll 
DESIG'\I :aKI 

32::>-518-QlOO 

S EF 'VI CE 

CAPACITY 
VCL UM E 
'1ATC:l<IAL 

3 2J-51B-0200 

C:OUIP'1E~T TYPE 

SERVI CC: 

V·:iL UM E 
MHERI~L 

• "IANUFACTU~ER 

k f '1 AR KS 

!' ii 
I' 
: ' 

iJAi E :85-08-28 PAGE NG: 65 
JEP~RT~E~T :PRJJECT 

C Ll El\ T NG 
f.EvlSIJl\i :5 

PUMP TA~K 

JATE :l2.08.85 

LIUUlD SULFHUk ClkCULATlN~ TANK 

2o00 T/H 
95 ~3 

CCNC.F.ETE, APPR. 30 M3 
STE: At' HE:. Ar 11\1 .:i P 1 PE S 

LC.CAL 

lNCLUOl~G STEEL COVERS 

PUMP T Al\K. 

SULPhuR PU~P TA~K 
~Cf. SULPHUf' CCNDENSlN~ BGlLE~S 

18 t'3 
CCMCfETE, t tJ.3 
STE A M HE AT i"' G P 1 PE S 

L '.:.(AL 

I ~CL UO HH.• ST EEL COVERS 

r 



I 
I 
I 
I 
I 

1. 
I ,. 
I 

ll 
J 

J~TC~U~PU CY/~~Gl~EERING DIVISION 
pr;cJ=CT : 0 PCL PYF>Tc S~S:LTH 

CU E:H :PPCL 
1:CU'4~~T:~QUIP~ENT LIST (ATNtil 
JuTCKU~PJ ~o :36G 100 900 001 ~Lll 
1~SIG1 :lKI 

'\20-5 l.8-0300 

ECU IP:'-4El\il TY?~ 

SE!<. VICE 

VCL U"1C: 
!lo\~ T Ef< It L 

"\ Al\ U F l\C T J J; E f< 

f. ~MMlKS 

j 20-5 lo-0400 

ECU IP"1'=NT TYPE 

SERVICE 

V"L U'4 = 
"1ATEr l~L 

• ... A~IUF AC Tui; H 

] I' cM AR KS 

ae 
m 

I 
I 
.. 

OATC: :ti5-C8-28 PAGE NG: 86 
OEPAi;T'4ENT :Pl\QJEC.T 

CU ENT Nu : 
f<EV ISIGl't :5 

PU~P TANK 

Sul Phu" PU ,,p TANK 
Hf< uE'41SlEf' 

lb ~3 
C.Ct!CFETi:, t: ,,3 
STEAM HEAT l~u PIP=s 

LCCAL 

l~CLUJING 5TEEL COVE~S 

SUL~rUk PLl~P TANK 
rCk EXHAUST GAS FANS 

LO M3 
c.uu.HTEt 3 fo/3 
STEAM h=ATING PIPES 

LCCA L 

DATE :22 .oa.a~ 

INCLUDING 5T~EL COVEFS 



I 
I 
I 
I 

'· I 
I 

~UTGKU~PU L~/E~GI~::EPI~~ OIVISI~~ 
P~•JECT :PPCL ~Y~IT~ S~ELTEI< 

Cll~~T :Pi'CL 
OJCU~E~T:EOUIP~E~T LIST (AT~B) 
OUT'J'<·J~PJ I\( :36C 100 900 001 .\LTl 
OESIG~ :AKI 

llu-518-0500 

C: l.IU I P .,.E NT T Y P E 

sc:~v1c:: 

VCLUME 
~HHdAL 

l 2J -'> rn -'16 oo 

':: OJ I P ~ c NT TY P E 

SEFVICO:: 

VCL UM E 
l.1ATEl<IAL 

• M MWF-AC TUF ER 

P::.~A!<KS 

[;ATE : dS-08-28 PA~E t\4J: 87 
u:::P !.._ J ... E~T :Pf..JJECT 

CL l ENT N'J : 
F-EVISl~I\ :5 

Pu~-P T M~K 

SLllPHUR PU~P TANK 
FC.F AJTCCLA'vES 

18 M~ 
C.GNCl<ETE, t ~3 
STE A~ Ht AT 1'4 ~ P ! PE S 

L.:.L~ l 

PJMP T A~K 

SULPhUF: PUfllP TANK 
~:i;: SULPHU~ DAY JANK 

18 M3 
CC NC. I< E TE 6 M 3 
S TE: A ~ Ht AT IN ~ I-' 1 PE S 

L~CA L 

INCLUDING STEEL CGVE~S 

OATC: :22.utl.85 



I 
I 
I 
I 
I 

}UIC.'<u"'PU -:v1:=~.t.l~E-~l'ING DlVISlC'i 
:>'-'.-::J~CT ::>PCL on ITE S:-tELTH 

CLIE'-.T :::>PCL 
nGCU..,~\T:ECUli>~E~T LIST l~TN6) 
C~T·:i<.~J' .. PJ I\;: :.Hl'l LOO qoa 001 ~LTl 
JESl~~ :~Kl 

i? J-5 U· -17 •JO 

E~J IP-..,~NT TYP': 

VCLUMC 
~P.TE!<l~L 

.., A~wF iL rui:.- E F< l. F E!<l~P~S 

• 

J2J-5l9-0l'JO 

~ <.~ I P '1: ~ T T Y P ~ 

SE!-VIC'.: 

V'.:LU..,E 
iol El vH T 
·~ ·H '.:Id ~L 

DATE :d5-Gd-28 PA~E N.J: 88 
OEPAi<T"4E~T :PROJ=C.T 

CL I ENT NC : 
"'EV b IC~ : 5 

PL~P 1 l~,K 

SULPhUK Pu~P TA~K 
FC~ SuLPHi.J~ PRILLl~u 

.1.ci ~3 
C::.NCHTE, t: f'j 
STi:A~ HEAllN~ PIPES 

LCCAL 

T Al'\K 

Si.JLPhvFc TAl\K 

CATE :ll.08.85 

FCI< AUTOCL~V'ES FEED ur .. K 

100 ,..3 
APPF- ex. qz r 
STEEL 
STEAM HEAT~G PIPES 

LC.CA l 

lNC..LUDING Sl EE:L CJVEI- S 



~ 

I 
I 
I 
I 

• 

::.uJ~i.:~J":>v ':..Yh H.1P4~=Fd~G DIVISl 0:::1\ 
p;;.,J::~· :"PCL PYi-ll= S'1ELT~i; 

Cllt\T :PP(.L 
lCCU'•tr:r.r::uulP'1t~~T LIST (AT~Kt 
Jt;T"jl(J."'P'J ~-_, :Jt-() lJO 90J 001 .\LTl 
1t.5l"'~ :.H'l 

J l'.) -5 l '1 -02 ')Q 

Sr::;'fIC: 

V '::L U'-1 ~ 
-. ~I Gt1 T 
"'aTERJ.:.L 

3 :;o-----n 

BJ-l ll-0100 

i: CU IP '-I~ q TYPE 

TYPE 
S':~lllC.E 

CAPAC JT Y 

'9 Pt<E SSuf.. ~ 

1 
·~AT ER l.\L 

loltlGHT 

"1'JlC~ ·.-c.HATJNG lKWt 
-..GT r"1R T nu= 

1..'AT ~ :85-08-28 PAut N:: 89 
J;::pa.:;. i ... E'4T :Pl<OJECT 

(.LIE~T NC 
1-EVbl"JI\ :5 

o:,y TA~K 

40J ~u 

APPHX. 240 T 
STEEL 
S T ".:A ~ H= A T l.'~ (; P l PE S 

lt>.CLUulNG 5TE=L CGVHS 

UATE :22.08.85 

~ASTc Ll~UJO HANDLING A~EA 

f-AN 

CEMTl<lFUliAL 
EXHAUST uA5 FAN 

5000 ""M3/H 
500 PA 

lAkHC~ ST~EL,kUbBE~ LINED 

APPr. ex. o, ~ ' 

•••330-212-0100-Ml ••• 5,5 ••• 
EXHAl..ST GAS FAN 

LCC.A L 



I 
I 
I 
I 
I 

'• I 
•• ' 
I 

I 
l 
I • I 

I 
I 

JuJr<J~PU ry/~~~l~iE~l~G DIVIS!CN 
.>f..::J!:CT :PPCL l''t'FITE S"1ELTH 

:u::·n :PPCL 
J::u~rr.T:~C.UIPl.lE!'.T LIST (ATNB) 
.:uT '.:KJ~ P:J "iC• : 3b0 l 00 90u 001 .1 L Tl 
~ESIG~ :lKI 

33.J-l4j-Q100 

FIL r;:i:;. A~=A 

w '.:I GH T 

"1 ~ T Ei.< I AL 

"ICTC.i< ~ .. s.1~ AT I\G • K•d 
'1C.TC~ TITLE: 

::no-310-01 oo 

E cu l p l.JE l\j T Ty p E 

CAPACITY 
tiS:All 
w EIGHT 

'10TCR ',C.HATl~Hi (Ki.) 

'4CTC~ TITLE 

U U E : 85-08-28 PA~E Nu: 90 
u=P4kl'1ENT :PRJJECT 

CLIENT NG : 
~Ev lSIQN :5 

o~u~ FILTEI< 

FCI- AF<SENIC Pf<!:C.IPITATE 

4,5 n 
APPf. ex. l T 

ACIU PkC.OF STEEL 

***330-l43-0100-Ml 
OF UM F ll TE F 
***33u-24j-OlJO-M2 
CFUM FIL TE~ 

l[(Al 

PUMP 

*** 
*** 

DATE :22 .08.85 

1, l *** 

UNDEF<fLC~ PUMP FGR SULPHUR 
~ASH1N~ wASIE ~ATEJc TH!CKENEK 

2 M3/H 
15 M 
APPJc (}(. 0, 2 T 

***330-jJQ-0100-Ml *** 2,2 ••• 
l.JNDH HG~ FUMP 

LCCA L 

.1 
1· 
i 

! 



I 
I 
I 

'· I 
,e 

I 
I 
1 

I 
I 

JUT((J•PU OY/~NGI~~E~lNG DIVISICN 
~ ~'JJECT : P PCL PV H l _ S'l.1EL TH. 

CLIENT :PPCL 
JGCu~El\T:EOUIPMENT LIST (AT~8) 
C·UTCKU'l.1Pt.J "lJ : '\t:>O 100 900 001 ~Lll 
JESlGN :lKI 

3.30-370-0200 

'.:QJIP'4F=NT TYPE 

S".~VICE 

CAPACITY 
H r.:AC 
w EI ~HT 

~(:TC!< ~'J./F.\Tl~G 

._,flJCf<. TITLE 

·~ olf\ UF AC TUI' E F. 

310-371)-03JO 

E \JU IP ._,ENT TYPE 

SEf.\/ICE 

C ol P l\C IT Y 
HEAD 
w fl GHT 

( K ~.) 

• "1CT .Ji:; NC./~UING ( K"d 

I MCTCI< TITLE 

~AN UF AC TLJI< Ek ,_ 

OU E : 85-08-28 PA..>E NJ: 91 
llEP Al' T~ENT : PRJJECT 

C Ll El"i T NO : 
J.<f>JISIJN :5 DATE :ll.08.85 

FU~P 

uNDEFLGw P~MP FOR SULPHUI< 
wASHl~G nASTE wATE~ THICKENEk 

2. M3/H 
15 "' 
APi->I< :::x. O, 2 T 

***330-370-0200-Ml *** 2,2 *** 
lJ I\ l) f F FL J w FU ~ P 

LOCAL 

PUMP 

CV Ef. HJw P l..M P f-OR SUL PHUF<. 
hASHl~b k~STE WATE~ THICKE~EF<. 

l? fl. 3/H 
20 M 
At>PF<CX. 0,2 T 

***330-370-0300-Ml *** 2,2 *** 
CVHFLCJw PU-tP 

LuC I\ L 



I 
I 
r 
I 

1. 
I ,. 

• 
e 

~UT~KU~PU cv1=~GINEERING OIVISl:N 
PR~Jr:cr :PPCL PY ... ITE S~ELT=f.. 

C.LlE~T :PPCL 
J OC U "1 ': t-. T : E OU I P ."1 EN T LI S T ( A T ~ e l 
JUTQK~MPU NC :360 100 900 001 Alll 
OE51GN :AKI 

3 3D -3 10-04 oa 

EQUIPMENT TYPE 

Sl::l<VICE 

Ca PAC IT Y 
HE.\ 0 
"EIGHT 

"IC.T'Jt:<. 'W./R ~Tl"lG ( K i'i t 
111:::,TGR T ITL = 

"1 ~"'JJF ~( rur; ER 

B0-.375-0100 

ECUIP"1ENT TYPE 

CAP AC IT Y 
V AC LJLJ fol 

"'EIGHT 

MGT CJ; \)./ldTl~G l t<. vd 
"\C TGI< r nu: 

'1 AN UF AC TUI' E P 

330-510-0100 

I:: QJ IP "\E 1'.jl TYPE 

SERVI Ct 

VGLUME 
wElGHT 
"\ATEl'IAL 

·UNUf AC Tu!< FF< 

·J ATE : 85-0d-~8 PAGE ~..J: 92 
DEPAf• T"4ENT :PRJJECT 

PUMP 

CLIENT NO : 
1-E\/ISIJN :5 0 AT E : 22 • 0 8. 8 5 

C\/tFFLJ,.. PL~P FD~ SULPHUk 
ftASHING wA~TE wATEF THICKENE~ 

15 ~3/H 

2u "" 
APPf..CX. 0,£ T 

***330-370-0400-~l *** 2,2 *** 
C \I Ef.. f L C ~ P LM P 

L'.::CA L 

VACLLiM PU'1F 

4,5 ~3/..,W 

UMJEf.. PkEJSUF<E 600 ~M Hi; 
APPf..CX. O,~ T 

***330-37~-0100-Ml *** 11 *** 
\IACLUM PU;'1 F 

LCC.A l 

TANK 

CCCLI~G TA~K FOR wASTE LIQUI~ 

~ M3 
APPF<CX. 1 l 
AUD Pf<OOF STEEL 

FD~ EI vN 



I 
I 

I 
I 
~ 

i 

I 
I 
I 

~LTCKU~Pu lY/EN~INEE~l~u DIVISIG~ 
PR'JJECT : PPCL PYI= ITE SMELTER 

Cllf'H :l>PCL 
~CCU~E~T:EQUIP~ENT LIST (ATNB) 
JUT~KJMPU NC :J60 100 900 001 ALll 
DESIG~ :l~I 

3~0-'Jl0-02!JO 

.• ~~~~~~ 
._,ATE!< IAL 

3 30 -5 18 -o l 00 

E: CU I P ..,E NT T Y PE 

VJLU~E 

~EIGHT 

"1H ~RIAL 

"'A~ UF AC. TUF EF 

330-518-0210 

• =QUI P"'1t NT TYPE 

SE:l<VIC~ 

t '/CLUME: 
W ':I GHT 
"1ATER IAL 

MANUf AC TUI< ER 

DATE :'35-08-28 PAliE NO: 93 
lJ E? Af< Tl-1 ENT : Pl' QJEC T 

C LI El'. T NG : 
f..EV ISIC!N :5 

TANK 

SULP t-'UI< 1 C AC ID TANK 

3 Mj 
APPJCCX. Q, E T 
CAF<BCN STEEL 

LCCAL 

~~OE~fL~~ PUMP TANK 

5 M3 
APPH.X. Q, 7 'T 
AC.10 PF<COF 5 TEEL 

fCi-; E IGN 

PUf'IP TANK 

CVE~FLC~ PUMP TANK 

15 M3 
At>PkCX. 2,0 T 
ACID PROOF STEEL 

rci;;EIGN 



t 
I 
I 
I 
I 

•• 
I 

•• 
I 
I 
I 
I 
I • I 
[9 

I 

C.liTOl<.u"'IPU CY/ENul~fEJ:; l~G DIVISIC~ 
PF<OJECT :PPCL PYF<lTE S~~LTE~ 

CllE!\IT :PPCL 
uCCU~E~T:EOUIPME~T LIST lATNBI 
JLT':KiJ~PU NO :3o0 100 900 001 ALTl 
DESIG\I :~Kl 

3 30-521-0 l 00 

EwUlP'1E~T TYPE 

'I CL U'1 F: 
-.EI ~tH 
"14TE~ IAL 

'4 ANUF ~r, TUt\ Er< 

rn-532 -0100 

=iJlJ lP~ENT TYPE 

0 l "'1EN SI 01\S 

VCLU"'\= 
'1ATEl<l1l 

~EIGHT 

MCTGI<. r~C./ldllNG (K.,;) 
MCTC!< T ITL ~ 

'-1 A~~Uf AC TUF i;1< 

500-- ---a 

E OU I P ~:: NT TY P E 

UlTE :85-08-28 PAGE NJ: 94 
C EP /.K. T"1Ef'i T : PROJ~CT 

CL I ENT NG 
rE1JlSt0"4 :5 

l'EACTO~ TAf\K 

3 M3 
APPl<CX. 3, ~ T 
STEEL 

uATE :22.oe.es 

51<.ICKLINI~( ANO RUBBER LINING 

LC.CA l 

THIC K~i~::r< 

C l A:~ ET H :; ~O 0 "'IM 

Cj ~3 

STEEL ,t.ueeERIZEO 

APPt< ex. 4 l 

***330-~32-0lJO-Ml *** 
THIC 1<~r1= r< 
***330-532-0100-M2 *** 
lHICKENEfc 

ltJCAL 

CGAL PLANT Af.!i:A 

2 *** 
0,75 *** 



j 

I 
I 
I 

'• I 
,1 

I 
I 
I 
I 
I • I 
:e 
I 

JUT~KU~P~ CY/~iGlNE~~t~G DIVISICN 
P~~J~CT :DPCL PY~ITE S~ELT~~ 

CL I Pl T : PP Cl 
DCCU ... E1-tT:':t.;UP~Et-.T LIST (41~8J 
'JUTC'{LJ\IPU t-.: :H.O 100 900 ()Ql ALll 
r>ES I~~ :~Kl 

5 01) - l 18 -o l 0 u 

~ CU IP..,: N"f 1 Y P : 

SEP VI Ct 

CAP i\C IT Y 

'-1 AT Ef< IAL 

w EI G~ T 

~1 :.r.; UF <lC T:.Jr. Et< 

500-1113-0200 

E OLJ IP l.!E NT HP': 

Sfi<VIC:: 

VCL U14F 

... ari:1c UL 

nqGHT 

14ANUF AC Tur. n 

') J0-118-'.)300 

F CJJ 11' '4f "J T TYPE 

SERVI Ct 

CAP AC IT Y 

~ATE~IAL 

lll!:I(;Hl 

M ~NUF AC TUf. fl' 

DATE : 85-08-lS PAGE NJ: 95 
DEPA~T~ENT :PPQJECT 

CLIENT NC : 
i--=VISICN :5 

STC1'4GE Bii' 

f.A~ C04l 5IJ~AGE BIN 

400 M3 

CURJf\ ST:: tL 

APP~CX. 60 T 

I CC.Al 

STGl<.A~E: i3H 

l<AW ((Al s1o~a~E BIN 

400 ~j 

At>PI< ex. bO T 

LCC4L 

5TCfCAGE bll\ 

H .. ;. PUL vEr. ll EU 1..ui\l 

4CO MJ 

liHB(N STE:EL 

AAl'Pf. o .. 60 ·, 

l LC. 4 L 

OAT E . l2 • 08. 8 5 



I 
I 
I 

•• 
I 
~. 

I 
I 

I 

I 

I 

JUTCKU~Pu [Y/=~Ll~cEkl~G OIVISI~~ 
PJ;JJECI :PP(.l PHITE s--.ELTEI< 

CllE'\T :PPCL 
iJ C•C. U "'\EN T : = OU I P 1.4 E r\ T LI S T UT .i 6 ) 
OLTCKU~PU ~G :360 100 9GO 001 ~Lll 
iJESIG~ :AKI 

5 DrJ-l ld-0400 

E CJU I P "1E NT T Y P E 

si:;;v1cE 

CAP AC ITV 

'4 4T El' lAL 

5 1J -1 l3-o1 JO 

Sr~VH.:: 

"'El (iH T 

') JJ-16 7-110') 

• :: .. "J l P "4E l':T yyp:: 

·1 

SfQV~ i: 

CAPAC.UY 

~~LT 1111Dlrl 
A".L T lNC.LP:E 
lool( lunT 

·~ "'.: TC i;. N ~. I I- l T i ~ G ( k 1111 t 
:o!':" T:::f. T ;TL f 

iJA"!"E :6~-06-£8 PAG~ i'tJ: qb 
0EP~T'4E~T :PPOJ~CT 

Cl t 9'4 f NC 
~ ~V ISIC.N :5 OATE :Zl.08.85 

STU· 4~E 61 ~ 

(Af. fH.N s EEL 

APPi- ex. 6 T 

u:.t.Al 

~Tl~T LP BlkNE~ Fu~ Al~ PR:HEATE~ 

APPl-C.X. Or~ T 

L:.C.Al 

200 T/H 

LEf'.tGTH: 75 M 

t>GO ,..M 
12 OEC.kE.ES 
APPt. C"• 6 I 

•••500- lb 1-0100··•41 ••• .,., 
~Ell (.;j~VE .,Of' 

LCrC.A L 

••• 



-1 

I 
I 

'• l 
ie 

I 
I 
I 
I 
I 
•• 

I 

~~T~~J~P~ :v1~~G1~EE~l~G OIVISIC~ 
Do...~-J~L.1 :~PCL i>'t~ 1 TE SMEL TH 

CllC:'•T ::>PCL. 
~J~UM~~T:~OUIP~E~T LIST IAT~BI 
~~TOKU~PLI ~G :360 100 9(0 ~01 ALTl 
JESIG~ :l~I 

5 J0-1b7-0 2 JO 

EULi IP"4r:~T TYPE 

TYPE 
S ~i:i VI Ct 

CAPACITY 

·Ht!\ Ol~Ff'.Sl:~S 

RELT INCLll\E 

111 S: I GtH 

~F:Tul< ~~J./~ATING CK .. I 
M•JT 'jf; T nu: 

5 )0-1 T'J-'Jl 10 

S~RVIC~ 

CAP AC It 't 
~C:l~HT 

'1AP,UFACTUl'F:~ 

DUE : 85-08-28 PAGE NJ: 97 
0Et>~F.T'4EN1 :PROJECT 

CL l EN' NO : 
i<'=.VISIJN :5 DATE :22.08.85 

tELl CCl'iVE'tCR 

HVE RSIOLE 
~Aw CCAL TR~NSPJ~T TO STOK4~~ ulNS 

2\Ji.> T /H 

LENG Jt;: (JQ CO ~u~ 

aco MM 

l\Cf~E 

AFP" C.X. l 1 

*** s 00-1o1-0 2ou-M1 
BEL 1 c:r-.vE 'tOf.. 

LCCt. L 

••• 1.5 

PNEUMATIC L:iNVEYGI\ SY~TEM 

••• 

Jf Al\SPC.1'1 Cf PULVEF lZEl) C.OAL TU 
F.:Eu BINS 

jQ T /H 
APPF ex. 8 , 

t-CF- E Ii.IN 



j 

I 
I 
I 

'• I 

•• 
I 
I 
I 
I 
I • I 
,_ 

.:;JT~u'-1PU O't'/=~-h.111\:'=t\lNG 01\/ISICN 
P~GJ=cT :PPCL ~'t'~ITt s~ELTE~ 

CLIE~T :PPCL 
nccu~El\IT:C:,Ul?~Ehf LIST (AT~B) 
'JUTC'<.IJMPU NC :360 lGO 900 001 lLTl 
~ESIGN :AKI 

~OJ-170-0200 

C: OU IP '4': ~~T TYP~ 

SERVIC= 

~NC LUDI l\IG 

CAPACITY 
rl EI 1,,HT 

..., 1'."WF AC TIJF EF. 

500-179-0lJO 

E CU IP"4ff\ T TYP~ 

SE~VICc 

l l\IC L :Ji) I NG 

CAP AC IT 't' 
w.EIGHr 

'-1ANUF lC TUI< r:P 

500-202-0100 

E CU l r '1C: NT TYPE 

S'.:t<VtCE 

vCL l.J"'1f 
~EIG11T 
"tATC:~ IAL 

'UN UF Af. TUI< E i:< 

JUE : d5-08-28 Pl\GE N.:r: 98 
OEPA~T~ENT :PROJECT 

CLIENT t-.0 : 
I< EV ISION : 5 DATE :l2 .oa.85 

PNEUMATIC CJNVEYGR SVSTC:H 

Tl<ANSPCl<T Cf PULV~hlZEO COAL TO 
CCAL Bul<~El<S Cf SUPERHEATER 

2iN OlSCHAJ<UE:<.S,f<OTGR SCALE~, 

FI Pl NG 
5 T It~ 
APPi< ex. B T 

f-CRE I~f\ 

CC~L INJECllC~ S't'STE~ 

CCAL INJECllCN TC 
FLASH SMELTING FU~NACE 

STORA~E INJECfOkS,BIN OISCHA~GE~S 
Pl<lMA~'t' l~JECTORS,TUYERS,BINS 

'5 T /H 
APPf\ ex. 12 J 

f(;F< E IGN 

fEED HCJPPE~ 

kA.- CGAL FEED 

20 M 3 
A?PkCX. l t ~ T 
CAI< bu~ STE EL 

LC..CAL 

r 
I 
' 



I 
I 
I 

'· I 
.-
I 
I 
I 
I 
I • I ,_ 

I 

'JUTCKl.JMPU CY/E·~GIN!:E"H~G OIVISIJN 
.>i<rJJECT :;>PCL PY.,_ITE S-1ELTEI< 

C LI EN T : PP CL 
JSCU~E~T:ECUIP~E~T LIST lATNBJ 
OUTGKU~PU NO :360 lGO 900 001 ALTl 
'JES IGN : lK I 

5 00-212-0100 

::culP"40::NT TYPE 

TYPE 
SE!< VICE 

~flGHT 

,, CT QR \j C:. /I' AT l NC. ( K k ) 
MC T QI' T ITL E 

'j )J-2 12-020() 

t0ll IP"1Er-:T T~PE 

TYPE 
SE~VICr:: 

C ~PAC IT Y 

~EIGHT 

~CTC~ ~O./~ATl~G (Kw) 
.... CT'JI\ TITLE 

.., ArlUF ~c TUf. ER 

G~T E : 85-08-28 PAGE Nw: 99 
DEP.Ai.T~ENT :PF.JJE:CT 

CllEl\T NO : 
t:;EVISl'Jf'.. :5 OAT E : 22. 08. 8 5 

FAr-t 

CENTf< IF:.JG4L 
rGT AIR SYSTEM fOf< MILLS 

APPF ~X. Q, t: T 

*** 500-21~-0100-Ml*** 30 
FAN 

f AN 

CENTRIFUGl\l 
cXHALST FA,._ 

~lS flGw: eo 000 NM3 
Pt:;ESSURE: 1 KPA 

APPi< ex. 5 1 

••• soo-21e-0200-M1••• 250 
FAN 

LCCA L 

*** 

••• 



I 
I 
I 

I 
I 
I 
I 

JUTJi<U"lPU CY/E~lill\fEi<ING DIVISL}N 
PFJJ~CT :t>PCL t>Yf.lTE S~HTER 

CLIENT :PPCL 

, 

~CCJMENT:ECUIP~E~T LIST (ATNB> 
'JUTCKU~PU NC: :3t0 100 qOO 001 ALTL 
JESIGN :~~I 

5J0-2 l2-0300 

E OU I ;> "°':: I\ T T Y P E 

Sti<.VICE 

.-l =I GH T 

~JTG~ ~O./fCATl~G (K~) 
'CTCF TITLE 

'-1 ANIJF AC TJF Ef'. 

5 00-212-0400 

~1.iiJIP'-1E~1' TY Pc 

SER VIC': 

W El GHT 

M':TCR ~G./i<Al ING ( K") 

'4ANUF AC TU~ ER 

500-llb-0100 ,, 
E OU IP '4E r-. T TYP= 

' 
SERVICE 

CAPACITY 
1o1 El GH T 

"°'QT'.JR ~J./RAl IN:., (KW) 

M'JTOR T ITt.E 

~ ANUF AC TUfc (R 

G~TE :85-08-26 PAGE NG: 100 
OEPAkl~ENT :PkJJECT 

CL I ENT NO : 
l'EV!SION :5 DATE :2l.Ots.85 

EXHAl.ST Al~ FAN 

FL~ FNEUMAT!C CCNVE~OR SYSTEM 

APPFCX. O,~ T 

***?00-2 l.2-0 30-Ml 
FAN 

fC~EIGN 

FAN 

***- 22 ••* 

EXHA~ST AIF FAN FOS PNEUM4TIC 
CCIW EYCI< S ~ST E'-4. 

APPf<CX. O, 2 T 

***500-212-·0400-Ml •~• d **~ 

fQk E IGN 

AIR LCCK FEl:DE~ 

CGAL BIN OISCHARGER 

.-ATEl<lAL FLOW: 30 T/H 
Ai>PR ax. o, 1 T 

•••500-216-0100-Ml *** z,z *** 
A IR LCC.K FEE DER 

LCCA L 



I 
I 
I 

•. 
I l. 
I 

~UTCKUMPJ CY/E~GlN=EFlNG DlvlSlQN 
i>F=C'J':CT :PPCL PYf=lTE S'4ELTE~ 

cu='.'H :i>P(.L 
OCCU"4t;t;T:~OUIP~El\T LIST (AT~tH 
C.LiTC:KJ'4PU NC :jtiO 100 900 001 ALTl 
'JESI~~ :HU 

500-216-0200 

E CU IP "4S: NT TY P E 

SERVICE 

CAP .\CITY 
wEI~T 

~CT CR \ ;.J. IF- 41 11\ G (Kw) 
'1CilCP TITLE 

·4 A~Uf lC TUF- Et< 

5 O'.J-218-0100 

SERVI(:: 

CAPACITY 

J EL I LE NG Tl-4 
BELT iHOTH 
ti S:L T I "I Ci.. H:!: 

• wEI GHT 

'4CTJR ~~Q./F-ATING (Kw) 

'1CTCP TITLE 

t '-1 ANUF A(", TUP Ek 

UiiTE :85-08-28 PAGE NJ: 101 
uEPA~ P4ENl :PRJJ::C.T 

CL l ENT NO : 
!'':';!!>ION :5 

A If' LOCK F El:: DEf< 

((AL ~l~ OISCHARbEF 

MATH UL F LC ft: 3 0 T /H 
AFPi:;cx. 0,1 T 

***500-2 lo-0 200-Ml *** 
AIR LOCK FEEDER 

LGC AL 

E~LT FE::DE~ 

F A w CC .\ L F EE u 

2CO l/rl 

5000 1'1.., 
1000 ~M 

HCf.. l ZGt-.T AL 
APPi- ex. 3, 5 T 

U AT E : 2 2 • 08. 8 5 

2,2 *** 

~•*5CO-ll8-0l00-Ml *** 7.5 *** 
BELT F-Ei:DEf< 

LCC Al 

r 
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I 
I 
I • I 
,• 
I 
I 
I 
I 
I • I ,, 
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I 

JUTO~U ... PU CY/=~Gl~EE"ING ~IVISiC~ 
P~CJ=CT :??Cl PY~ITE S~ELTE~ 

CLI c~~ T : PPCL 
GCCU'-1ENT:EQUlP..,E~T LIST lATNB) 
OUTQKJMPJ NC :3~0 100 900 001 ~LTl 
O~SIG~ :AKI 

')J0-223-0100 

SE~VlCE 

CAP .\CITY 

~Al~ Dl ... ~NSIGN5 

rH: I GHT 

:-tCT~~ NO. IF- l\T I NG (I< .. ) 

"ICTCI'. T lTLE 

.., Ar-. UF AC rui:. H 

500-223-0210 

E~U IP'-1!:~T T' i' E 

SERVICE 

CAP AC l TY 

'-1 A Ir-. DI Mf::NSICNS 

WEIGHT 

~GTCR NC./F AT INC ( K ~J 
MC TOR TITLE 

... ANuF AC TUF FR 

500-281-0lJO 

E OU IP "'IE NT TYPE 

T yp r: 
SERVI CS 

"'!ATERIAL 
,, EIGHT 

~ANUFAC TUR ER 

DATE : 85-08-21:i PAuE NJ: 1\ll 
DEPA .. P'4ENT :Pi'.:.JECT 

CL l E~ T NO : 
FEVISIJr-. :5 

CF.AG FEELJEF 

f-E~ulN~ CGAL ~ILL 

t ••• 30 T /H 

LE~GTH: 6iJCO '1M 
~IUlh: lOOC ~M 
APPi< ex. 5 1 

DATE : 22 • 08. 8 5 

***500-223-ulJO-Ml *** 7,5 *** 
GFAl> fEEDEI= 

FGFEIGN 

L.f.AG FEEDE:.F 

tEEDlNG CJAL ..,ILL,STAND-BY 

6 ••• 30 T/H 

LENGTH: biJCO 1"1M 
~lOTh: lOOC I"~ 
APPf< ex. 5 l 

***500-22J-0200-Ml *** 7,5 *** 
Ci<lG FEEDEF 

FCf.<EIGN 

PF EHEAT El" 

Al~ Pf.=1-1EllER 
HGT AIR SYSTEM FOR MILLS 

SEl:L MANTL~,REFl<AC.TORY CASTl\d~E 
APPFGX. 4 1 (TQTALI 

f-Of< E JGN 
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I 
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I 

0UTCK~~p~ CY/C:NGINEE~ING DIV1SICN 
Pf:.'.:JECT :PPCL P\'f.ITE S~ELTEI< 

CLl~\T :PPCL 
O~CU~C:~T:EQUIP~E~l LIST (AT~o) 
~UTCKU"4PU ~O :360 100 900 031 4LT1 
DESIGN :A~l 

'.> 10-325-0 l JO 

C: OU I P "4 E: ~ T 1 Y P C: 

SER V l CE 

CAPACITY 
1-1 El GHT 

CC\! STl<uCT ION 

·-1:-T CR i,j.Jl;.A'!' ING 
~C:TCR TITLE 

~AN Uf- AC TUF< n 

5 00-3 25-02 ')0 

C: Cu 1 P "\f ~ T TYP '= 

SE!< Vi Ct 

C .lD AC 11 V 
114 C: i GH T 

CCNSlf<.JCTIC.N 

"1 CT GI< ~ J. / r. AT l NG 

(KW) 

(Kw. l 

• "lOTCR TITLE 

I "l AN UF A: T lJF El< 

'I 51)0-411-ol00 

I 
E OU IP ~ENT TYP= 

I SERVI CE 

CAPACITY 
WEIGHT 

MGTGR ~O./RATIN~ ( K lit) 

'4CTOk T ITL f 

'1ANUF4C TUR F.f.I 

LJ HE : tJ5-0tl-28 PAGi: llf'.): 103 
OtPAkT"4ENT :PROJECT 

Cll ENT NC : 
r. E Ii IS IJt.. : 5 04TE :zz.os.s5 

~ILL 

C'JAL Mill 

jQ T /H 
At'Pr. ex. 35 T 

VEFTILAL PCSITION 

***~C0-325-0iOO-Ml *** 31~ 
MILL 

FL.REIGN 

MlLL 

C..CAL MILL (STAND BYl 

30 T /H 
APPf. ex. 35 T 

VERTICAL PC~llluN 

*** 

***500-325-0200-Ml *** 31) *** 
Ml; L 

FCk E ll.1N 

'-JIRkATlNG SC.REEN 

flF PULVER JlED COAL 

30 T/H 
APPF GX. 2 l 

***500-411-0100-Ml ••• 2,z ••• 
Vl~~Al !N~ S<..R:EN 

fC.kE lut-. 

t 
; 



I 

I 
I 
I 

'· I 
~. 

~UTC~J~PU ~Y/~~GI~E=~l~G CIVlSIC~ 
P._:::JC:CT :PPCL PHITE S."lt.:LTER 

C LI : ·~ T : P P C l 
~ccu~=~T:EQUl~ ... ~~T LIST (ATNbl 
JUTJKu~PU NC :360 100 9JO )01 l\Lll 
9ESI~N :~Kl 

5()0-411-)2()() 

c AD A:.. IT y 

1-i El GHT 

'ET c ~ N ·:· • ' F- AT i ·~ G ( ion 
"tSTCf. TITLE 

..., dNUF ac TUJ; :i:< 

I :, J()-417-0110 

~C:JIP ... i:~n Tvr:: 

SH VI Cc 

,; EIGHT 

1ANUF ~c rui; ER 

500-419-0100 

E CU Ii> "Ir: NT TY PS , 
~EI GIH 

b00-----0 

E QL.l IP '-1t "iT TYPE 

UAT E :sS-08-28 PAG= NJ: Jo .. 
UEP4FT.,.ENT :PRCJ~CT 

CLIENT r..o : 
t< EV IS Ef'O : 5 DATE :22.os.ti5 

h.1- PULV E~ lL ED CGAL 

rn T /H 
APPFCX. 2 T 

***500-4ll-L12JQ-Ml *** 
v I B~ A TING s~ l<cEN 

FCl<ElGN 

8AG f-lLTEf< 

CCAL uUST SEPAkATlCN 

APHCX. ,,5 T 

FCkE IGi·-. 

CH.LCNc 

2,2 

FCk CIJAL Dl.ST SEPARATION 

.~PPI- ex. 3 1 

FGl<EIC.N 

••• 
r 
I 



I 
I 

-:.uTCKd~PJ :::v1E"l(Ir~i:El'1NG OlvlSIC~ 
P~JJEll :PPCL ?YF~TE SMELTE~ 

CL 1 ".:": "! :PPCL 
J~CU"1::~T:;:~UIPME~T LIST (~T~B) 
:LTC(J~PU NC :J6C 100 900 OCl .\Lll 
·IE S IC ~l : .\I< I 

oao-1u-0100 

SEi; VI Cf 

C ~p AC l TY 

~EIGHT 

e ~ANUF K l;lf. Ef'. 

I • I 

I' 
II 

6JO-l.23-Cl00 

;: C:J l P :-IE NT T Y P: 

SEF<.VICF: 

CAP AC. IT Y 

PF<C:SSlJi;.E 

"1 ANlJF 4C TlJf. ER 

&00-276-0100 

:: O'J IP°"';: 'JT "f VP E 

TYPE 
SEPVICE 

CAPAC ITV 

"1 ANUF AC TUI- Fr 

DATE : d5-08-£8 PA1i~ NJ: 105 
vc~Akl~ENT :PROJECl 

C Ll Ei'. T NC : 
f<EVISIJN :5 

AlJXILIA~Y dGILER 

uATE :22.08.85 

nEATING GF SUL~HUR PLANT IN 
STAF<T-UP A~O SHJT-~CWN CASES 

SATL~AT~O Sl~AM 15 T/H 

APPF ex. 60 T 

LC.CAL 

SUPEFHEATI~G oOILE~ 

SUPEi<hEAT iiiASTE HEAT SGl!..ER STEAr4 

SUPf~HEATEC STEAM: 100 T/H 

l:5 tAI' 

48J DE"f\ EE S C. 

FUEL· CGALrlN STAKT-UP LIGHT OIL 
APP~CX. l5C T 

LC.CAL 

C.Q~D EN SE f< 

DUMP CC.~DE f\S Ek 
CCNOENSIN~ OF TUkBOALTERNATOk 
STEAfol 

lL" T/H 

LGLAL 



' I 
I 

I 

) 

:uTCl(..U'1P~ '.::Y/::~~t,HH:E"-l'J(j LJlVlSlG~ 
t>~OJECT :PPCL PYFITE S~ELTH 

'.:LI E~l T : t>PCL 
'.lCCU~ Ern: EQU If' .'1Et-:T LI s T ( ATNti l 
::urr::r<.u"1PU NC :360 100 900 001 Alll 
OESIGN :AKI 

!> '.)0-L 130-0 l 00 

i::curP~~NI TYPE 

caPA.: ITV 

t.00-2B0-02JO 

'.:WU IP~~NT TYPE 

(..APAC1TY 

601)-3 76-0100 

: QU l P '1>: NT TY Pi: 

SEkVICE 

> C Ai> AC IT Y 
Hf AO 
w !: I (,HT 

MGT':.i~ NO./lcATING IK~I 
MCTCR T lTLI'.: 

~ A~UF AC TUf. f I< 

iJATE :M5-Qij-28 PAGE NJ: 106 
uEP~~T~E~T :PROJECT 

C.L IE~ T NG : 
fl.EVISIGN :5 OATE :22.08.85 

P~EhEAllN~ Jf BulLElc FEED WATEf\ 

20 T /H 

LCCA L 

hE:H EXlhAl\GER 

C~0LING CF LC~ ~l<.ESSU~Ell,76AR) 
eCILEf<S fcED -.ATER. 

20 T/H 

LCCAL 

u.:r-.o EN ~A TE p U"1P 

Pu~PING CF TUR~~ALTE~N~TOk 
ccr-.c ENSA TE. 

100 T/H 
50 ~ 
APPF' ex. o, ~ T 

***600-376-0100-Ml *** 22 
CC..NDENSATE PUMP 

LGC.A L 

••• 



-:UT(l(J'.,PU CY/='.~~Gl'\IE~RING Oh'l51CN 
~F~~ECT :?PCL P~FlTE SMELTEk 

DH E : 8'.>-0tJ-26 Pl\Gc NJ: 107 
OE:P~" T'4ENT :Pi:tOJECT 

cu=NT :PPCL 

' I 
I 

'• 
I 
1• 
I 
I 
I 
I 
I • I 
-, t 
• 
I 
I 

DGCU"'1ENT:i:'QuIP:'\E~T LISi (l\ll\iB) 
JLTOKUMPU NO :jbQ 100 qoo 001 llll CllE~T NO : 
.1ES lGN : AKI k~V lSICN : 5 OAT E :ll. 08. 8'.> 

b'J0-3 7b-02JO 

EOU1P'1=~n TYP1: CONDENSATE PUMP 

StRVIC:: 

CAP AC IT¥ 
iEAD 
WE I GHT 

~CT:~ r~c. ff. .n ING 
<\CTOF TITLE 

~ANUF-AC TlJi; Ek 

o00-3 76-Cl300 

::culP'1t:NT TYP: 

Sr:FVIC~ 

CAPACITY 
Hr:AD 
WEIGHT 

~C.TC;R ~JG./l<AT ING 
'-1::no1< TITLE 

'-1 ANUFAC TU~ EK 

(tno 

(Kw) 

PU~PING GF SULPHUR PL4NT 
bOIL El< CO~CHJSATE. 

50 T /H 
50 M 
APPF ex. o, 5 T 

***t00-376-0200-Ml *** ll 
CCNDEt-.!SATt PU~? 

LCCA L 

CCND EN SATE P U~P 

F-~~D nATER PU~P FO~ wASTE 
hEAT BJiLE~. 

140 T/rl 
600 ~ 
~PPFCX. 2 1 

••• 

*"'*o00-37t.-0300-Ml *** 400 *** 
CONDENSATE PUMP 

LOC,AL 

r 



' I 
I 
I 

C.UT":KU"'PU ~Y/E'~Glt~EEr;lNu u~'tlSlU-t 
~~JJECT :~PCL pyi;1TE S~ELT~~ 

C.LI E'JT :PPCL 
OCCU~E~T:2CUIP~E~T LIST lAT~B) 
"JUTC:'<lJ"PU ~,:, :jeC 100 900 OJl lLTl 
JES I GM :AKI 

600-.376-04JO 

E OU l P ~ENT l'f P = 

SEFVlCt 

CAPACITY 
HfiO 
if.EIGHT 

bJO-j 76-0500 

i:QLJIP ~i:"JT TYPE 

SEFVlCF 

CAPACITY 
Hf40 

• ~ ~ l GHT 

l.IC'TGR 'iJ./f<dll11.jL (Kw) 
'1CTCi< TITU: 

' "1 A"JUF AC TlJi; ER 

~ATE : 85-08-28 PAuE NJ: 108 
OtPA~T~ENT :PROJECT 

C. LI ENT t\•J 
F< EV ISION :5 DAT i : .U • 08. 8 5 

CCNDENSATE PUMP 

FEED hAJER PUMP FOF. wASTE 
HEAT BJILE~ (STANO-BY) 

liO T/tt 
800 ~ 

APPf.CX.l,5 T 

LCCA L 

Tui:.RINE DRIVEN 

lC"40ENSA TE PUMP 

FEED ~ATEF< PUMP FJ~ SULPHUR 
PLAf.T 8JlLE:kS. 

75 T /H 
75 M 
APPRCX.0,4 T 

***600-375-0500-Ml *** 30 
FEE u ._AT EF. PUMP 

LC(. AL 

••• 



' I 
I 
I • I ,, 
I 
I 
I 
I 

2UTCKJ'-'PJ :.v1:~:GP1~EF.lNG DIVlSICI\ 
iJf<:.JECI :PPCL ~vr-ITE: S~ELTEI< 

Cll~NT :l'PCL 
a::cu..,!:\T::'.:QUIP'4E"T LIST (Ul\BI 
'JUT!21<.Ull.1P!J ~o :3f.0 lOJ qco 001 ALll 
n ES IGN : ll<. I 

~00-3 fo-Q6JO 

T't p~ 
SERVICE 

CAP AC Ii Y 
rtEAD 
11'1 EIGHT 

'-1 A .... UF AC TUI- :::r-

o'.J0-37o-07JO 

F. QU I P 114E ~T TY P E 

SERVICE 

CAPAC ITV 
HFAJ 
\oi cl GHT 

I ·'4CTc;; ~10.HATlNL lKnl 
) MCTQR TITLE 

I 
' t • 
I 

"I A~UF AC. TU~ EK 

DU t :s5-0IJ-i8 PAGE ~a: 109 
uE? Af. f"'ENT :Pf<QJECT 

CLIEh1T NG : 
I': V IS I JN : 5 DATE :l2 .oa.85 

lCNDEt-..S4TE PU"'4P 

TUJ; B INE Of<. IVEN 
FEED ~ATE~ PU~P FC~ SuLPHUK 
PLA~T dGILE~S (5TAND-BYI 

75 T /H 
75 ~ 

APPl.CX.0,4 T 

LC.Ct.. L 

CCf'.10 ENSA TE PUfolP 

FEEO ~ATEk PUMP fOM AUXILIARY 
BCI LE~ 

20 TI t1 
130 ,.. 
APPf'CX.0,4 T 

***600-370-0700-Ml *** 15 
1-EED nATEf<. PU"IP 

L((.AL 

*** 

r 



I 
I 
I 

'·· I 
l ) 

I 
I 
I 
I 
I , 
I 

::.uT':'l<:J'" i>U ·::Y/~°"Glt•~Ei; l'G DUlSI::~ 
;>i:;CJECl :_,PCL ?YFITE S14ELTEF 

C Ll ~ .... T : P PCL 

L1u E: :as-oR-28 PAGE ~a: uo 
JE:P !t< T1<4E~ l : P~ C}JEC l 

actu~f,T:EQUl?~ENT LIST lATNBI 
JUTCKU14PU ~~ :JbO lJO 900 001 Alll CLIENT NO : 
'.1E~ IG"l : .itc I j;; ~VIS IJN : 5 DATE !l.l .08.85 

bJJ-514-0lJO 

TYP~ 

SH VI CE 

CAP ~CIT V 

wE I GHT 

'4A~Uf d( Tl.JR El< 

600-556-Jl'.)0 

C: CU t.P~~ NT TVPi: 

TYPE 
SEPVICC: 

C '- P ~r: l TY 

"AN UF ~C TUI< EI< 

fEED INATEI' TA~K 
fC~ •ASTE ~EAT dGlLE~ 4~0 
SULPHUR PL!~T BCILE~S. 

VCLUME:l75 M3 

P~ESSUI\~: ~ eAI' 
APPl'CX. lOC T 

LCCA l 

I Ui\ BC ALT E~ f\.\ TGI' 

CCNDE~S4TE TYPE TU~BINE 
PRQ~UCTION uf ELECTklC ?O~ER 

25 ~~ ELEClklC PCWE~ 

FU' E IGN 



;Ult~K.Jlllt>li -:-.v/~'"Gl~'=Ef.11\G Cl~ISIJt, 
~~~JELT :PPCL PYFlTE S"'ELTE~ 

(Ll".~T :PPCL 

I 
I 
I 
1, 
I 
l) 

, 

UCCU~E'T:ECUlP~fNT LIST (Alh~I 
Jut:Ku~Pu ~s :360 ioo qoo 001 ALTl 
1ESIG~ :AKI 

7JO-----O 

._, A~UF AC TUI< i:i;. 

a 00-----0 

='l.JIP"!::l'-.T TYPE 

900-----0 

f CU IPMf ~T TYPE 

OAT~ : ~5-08-28 PA\iE 1'>4J: 111 
uEP At< IMENT : PJ\OJEC.T 

C. LI ENT NG : 
I< El/ IS IJN 

CXYuEN PL.~l\T t\f.EA 

FCi'".: IGN 

. " ... D4TE :li.08.85 

LIME SIGN~ SLURRY P~EPA~ATION 

LCCAL 

1'lATE~ Tf<.EAlMENT AkEA 

t 
i 
I 
I 



I 
I 
I 

• 
't 

:LlT~~~~PJ CY/~~Gl~EE~l~G OIVISIC~ 
~FJJECT :~PCL PYFITE S~ElTE~ 

t,.U E : 85-08-Za P\GE NJ: 112 
OEt>tft. TME""T :PRJJECf 

CLll'::''H :~PCL 
00CU~~NT:EC~IP~E~T LIST (ATNB) 
~UT~Ku~Pu NC :3t0 100 qco 001 Alli LLIENT NC : 
iJES lGt~ : ~Kl -; EV ISIC!I\ : 5 OATE :22 .08.85 

950-----0 

~UUIP~ENT TYPE CG~PFESSEO AIR STATIC~ 

~ A~UF ~C TUf. ER LC.LAL 



I 
I 
I 
I 

' 8 

OUTOKUMPU ENGINEERING 
A DIVISION Of OUTOKUMPU OY 

4.3.2 
Motor List 

In Volume II 

4-J.4 

J 

j 



I 
I 

•• 
I 

•• 
I 
I 
I 
I 
I 

JUTC.l\l1"'Pll ':i\'/E~-'H!~!:::Plt-ili L>l\'i.Sl:t\ 
P~~J~CT :?PCL PY~ITE S'4ELTEk 

C LI E'J T : PP C L 
D:CU"IE>,T:"ICTCR LIST <Bl 
:;;Jl(KLJ~PJ I'!~ :360 100 900 001 lLTl 

OES!G~ :AKI 

2 ·JO-- ---0 

E CU l P~E I\ T TYPE 

211)-----0 

E OJ I P""C: l'\T TYPE 

210-116-0100 

EOlJli>"4E~T TYPE 

2 10-1 Lb-0200 

ECU IP._.'::~H TYP~ 

2 lJ-l lo-03.JO 

t:QUIP~C:Nl TY Pt 

210 -l l6-J4JO 

• fOUIP"IEl\T TYPE 

I 
., e 210-111-0100 

l 
EOtJIP°"i:NT TYPE 

I 
l 10-117-02·'.>0 

I E<JUir>..,ENT TYPE 

I 
I 

OAT E :ti5-l'e-L8 PA\iE NJ: l 

DEPAl<l'4Er.tl :PRJJECT 

C Ll Er-. T l>.G 
I- EV !S 1:::1N : 5 JATt: :22 .08.8~ 

FLASH SMELlE~ A~EA 

LlF YE I< l\NU FSf fEED A!CEA 

t 
lCl'-tCEt-.H ATE CA'Y' BIN 

CCNC E11Tt- AT~ CAY BIN 

CCNC Er. T~ ATE CAY Bil'. 

CAY BIN 

Cf. I E 0 CH A~ C:E BIN 

D .. IE:C CHAIHE BIN 



I 
I 
I 
I 

I 
I I 

I 
I 
I 
I 
I 

J~TCKJ~P~ CY/~NGl~EERl~G OlVISl~N 
Pf..·":JECT :»PC.L i>YFITE SMELTEJ; 

CLP:~T :PPCL 
'.L.:CuM~fl. T: 11.4( TOI<. LI ST lB > 
,JUTCKJ"1PJ N~ :3 1.0 100 900 0L'l ALTl 

a;:s IG'4 : .\P 

210-167-0100 

E t;;.I t P ._,ENT TYPE 

"1CT ':'!< ~O./RAT ms (IOd 

,,.GTQR T ITL E 

2 lJ-167-0200 

E l.ilJl P '-1E NT TYPE 

"4 ': T '"'R ·~ C. IF AT [ N (, ( K") 

"'1CT O~ T ITLE 

2 l'l-lo7-03'.>0 

:: CU l P "'IE ~T TYPE 

._,':'TC~ NJ./kATl"'G ( K ~) 

"'10(1< Tl TL E 

l. l t) -1 6 8 -0 l 0 0 

E <JU l P ""ENT TYPE 

-t:rc~ "IG.H HING (Kw) 
'4CT Cl< f lTL E 

• l 10-168-0200 

I ': QU 1 P ME NT TYPE 

·~ t "'1C TGI< NQ./f\Ul~G l K ~) 

I "4':T Ct< Tl TL E 

I 
I 

JAT E : 1)5-08-28 PA~E NJ: 2 
DEPAJ<. T"'ENT :Pl<OJC:CT 

C Ll El\ T NG : 
f.EVISIJN :5 u 4 ! E : l2. 08. b 5 

REL 1 CJN-'E'tCR 

*** 210-167-0lJO-Ml*** 4 *** 
bC'. 1 COl\VE. 'tGf\ 

BELT CGNVE'tJR 

*** 210-lb7-02JO-Ml*** 11 
et LT C JN V &: 'tG R 

BE:LT C'.Jt-.VEYOk 

*** 

***210-167-0300-Ml *** 3.0 **• 
BELT C'Jt.;VE YOF. 

Ok AG C.JMVE 'IOI'< 

***210-168-0100-Ml *** 7,5 *** 
01<.A~ C.Jl\VEYOJ< 

01-AG CJNVE'l'OR 

***210-loS-0200-Ml *** 7,5 *** 
GF<AG CONVEY0R 

r 



I 
I 

::UTCl<.:J\o\PU CY/~l\Gl,,_EEf' ING DIVlSlCN 
~F~JECT :PPCL PY~lTE S~ELTER 

CLIENT ::>PCL 
OJCUMf\T:MOTG~ LIST (B) 
OUTCKUl.1PU t.J :3t0 100 90C 001 ALTl 
0~SIGN :AKI 

210-170-0lJO 

== O•JI P ,.~NT TYPO: 

"1GTC.R ~1 J. Ir; .H I 1\1 G (Kw) 

foirlT[i; TITLE •, 
I 
l ) 

I 210-194-GlOIJ 

E WU lP~ENT TYP= 

11Cil c.f< ~C./~4TING {Kw) 

"'IS T2~ T Ill E 

210-i 14-0200 

E OU IP '1E I\ T TYP~ 

"''='' c~ 'rn.1~·.TlMG ( K l'I) 

I 
~SJ'.Ji:;. r nu= 

' 
I 

210-212-0100 

'=WIP'-1=NT TYPE 

' t r-1c.TCI< 11C.HiH1NC ( K•n 
l ... crci:< T ITLF 

I 210-218-0lJO 

~CU l P '-1': NT TYPE 

' "l(l(•R '-iC. /f. AT l NC, ( K") 
~':T ClR T ITL i;; 

l 

OU E : 85-08-28 i>AuE NJ: 3 
OEPA~T~ENT :PROJECT 

CU El': T NO : 
i-< E 'J IS I ON : 5 01\TE :,a .08.85 

PNEUMATIC CJ NVE YGI' SYSTEM 

***210-170-0100-Ml *** l3l *** 
A I I< ELC"' E" 
**:C" 210-170-0100-"12 *** 132 *** 
Alk BLl~~EI< .s TANLl BY 
***210-170-01JO-M3 *** ltl *** 
Alf' LCCK 
***210-170-0100-~4 *** ltl 
All' LCCK 
***L 10-170-0100-!'45 *** 5 *** 
f;ETUl<N UR FAN 

~ULT IC:I L CF YEFt 

*** 210-19~-0100-Ml*** L60 *** 
fo'Ul T lCGl L LK YER 

fl'UL I ICCI L 1.:1' Yi:f<. 

***210-194-0200-Ml *** 160 *** 
f'ULT IC:I L Ch YER 

EXHALST All< fi\N 

***~10-21L-0100-Ml *** 45 *** 
EXHAIJST Al~ f-AN 

*** 210-l18-0l00-Ml*** 7,5 *** 
BELT fEEDEJ< 



' I 
I 

'• I 

•• 
I 
I 
I 

I 

' 
' 
I 
I 

• , 

~~T~KU~PU CY/~~GlNEE~iN~ DlVlSI:N 
PF:JECT :PPCL PY~ITE SMELTEk 

CLI!:NT :PPCL 
3C'ClJ"'[~~T:~:rc" LIST (B) 

1UTOKU"tPJ NCl :360 100 900 OCH .\Lll 
JESIGN :AKI 

210-2113-0200 

E OU JP "1E ~T TY Pc 

lolCTC~ f'..J./i:;ATI\IG (K111o) 
..,CTCR TITLE 

210-218-0100 

~~CT C P LJ.!f.ATl\IG (Kw) 

'4CTGI< T ITL ~ 

2 lJ-218 -04 00 

'::CUIPMENT TYPE 

'1·::.r ci; ~<J.HATl"JG (I<~ ) 

~GTCf< TITLE 

? lC -4 ll -0 l 00 

~CU IP "tE NT TYPE 

'-1: T r.R ·~ G. I F A 1 1 NG (KW) 
"1CTC>< T ITL E 

2 10-4 i 7-0 100 

E Q'..J IP ..,ENT TYPE 

2 20-----') 

:: OJ IPMC:NT TY Pc 

2 20-108-0100 

FQUIP~ENT TYPE 

O~TE :85-08-28 PA~E NO: 4 
DEPART'4Ef'4T :PROJECT 

CU ENT NG : 
rE\/ISIJN :5 DATE :22.0ti.85 

b~LT FEEOEr F~~ CJ~LENT~ATE 

*** 210-2lti-O .. W0-:'4l*** 7,5 *** 
BELT FE::DEFl 

BELT FEEDEI< FJ .. CONCENTl<ATE 

*** 210-21&-0300-•11*** 7,5 *** 
HLT FEC:OEI< 

BELT ftEDEr 

***210-.2 18-.) 400-Ml *** 3, 0 *** 
E:EL1 i-EDEr 

'J 1 B R t. T IN u SC f< E E N 

***210-411-0100-Ml *** 15 *** 
\I 1 B ~ AT lN u SC REEN 

eAG F lLT Ef< 

FLASH S~ELTING FURNACE A~EA 

u~ANULATlO~ BASIN 

' 

r 



' I 
•• 
I ,, 
I 
I 
I 
I 

-uTCKu~ou (Y/~NGll\~E~I~G DIYISICN 
P!:CJ~CT :.>P(L PH ITE SMELTE~ 

C:Ll~"JT :PP.:L 
OOCUM~\T:"ICTr:;i:; LIST (6) 

JLTCKU~PU NC :360 100 900 001 Alll 
JESIG~ :~Kl 

220-108-0200 

C:CulP'-1=1\T TYPE 

z 2 '.) -1 31 -11 J 0 

E <JU IP llolE: ~T 1'Y PE 

2 20-1 Jl-02 )'.) 

i: CU IP ·.i ~ ~ i Ty p !; 

220-l .H-0100 

::ouIPMENT T'Y PE 

220-L3l-)4JQ 

:: OU IP "1;: ~T TYPC: 

I 

220-131-J5)0 

) :: CU IP '10H T Y PE 

r • 
l 

I 

l-20-1 31 -Of.>0() 

E !JLJ 1 t' "IE N T TY P c 

220-1 H-0100' 
' 

~CUIP"lENT TY'PE 
' 

JU!: : 85-08-'8 PAGE !'.Q: 
iJ E P At< IM ENT : PI' 0 J E C. T 

CU Ef'.tT NJ 

5 

RE\I ISIJN :5 uAT;;: :22.0d.85 

t.;i; Ar~ULUIGI\ BASIN 

C.C. AL DliSJ euF<NEk 

LCAL uUST BUI< NER 

C.CAL OUST hJl<NEk 

CClL i.JUS 1 eu fiN=k 

CCAL DUST EUf<NEI< 

C.CAL DUS f EURNEk 

AUXlLIA~Y euRNER 



I 

•• 
I ,. 
~ 

I 

l 

JLTCKJMPJ ~Y/E~GlN~E~lNG Ol\/lSl:~ 
P~CJ=CT :PPCL PY~lT~ SMELT~r. 

C.LlE"lT :f>PCL 
~CCUME~T:~CTC~ LiST (B) 
JLTC(J~PU NC :360 100 900 001 4LTl 
~ t::) i.;~~ : ~" 1 

27'J-lJJ-0lO'.l 

C:OJ 1P·"4:NT TYPE 

2 l Q-1 41..l -'J 1 () J 

I: QU I P -1:: NT TYP = 

2 20-l 4J-02-JO 

F:Qt.JlP"1~NT TYP:: 

2 2 ~-l 't0 -o 300 

>:Ci11P"1~m TYPi: 

2 20-140-0400 

f OU l t'>-1~ l'l T TYPE 

2 20-l 40-JS JO 

e ::~UIP~~NT TYP= 

I 
'9 l 20-140-01.>00 

l 
E OU IP "lE NT TYP'= 

I 
2 20 - l 67-o10 0 

I Et.iUIPMENT TYPE 

11.tCTCR r-JO./~ATING (l<wJ 

"1C T 'Ji<. T ITLF 

JATE :~5-0rl-28 PA~t NO: 
OEt> Ar T~EiH :Pi<JJEC. T 

l. LI ENT NJ 
F EV lSl'JN :5 uATC :22.os ... 5 

t.LiXILlAl<Y eJR!\IEf< 

SL .\G L AUND El' "ITH V..cVEKS 

SLA(; LAU NJ El< w l T•; C.C\/tf\$ 

SL 4G L Au"ID El' ~ITH CuVEi<.5 

SLAG L Av 1\0 Ef< ~ITH CL\/Ef<S 

~~-~ULATICh LAUNDEI< 

Gf<A~LLAllGh LAUNO~~ 

BFLT C~NVE YO!<. 

***~20-167-0100-Ml •••ll ••• 
PELT c:~vE 'fO~ 



j 

I 
I 

JUTC~U~PU :vl~~GIN~~~ING OlVISICN 
?F~J;:Cl :PPCL PYF1TE S'1ELTEF. 

cu;::..r :PPCL 
0 'JC U'1 '.:: ~ .• T: "'C T IJ f< L I ST ( B I 
OUT'.Jl(U'.,Pu \~ : 360 100 900 001 ~LTl 
JESIGl\,j :~Kl 

2 21- l 74 -0 l \) 0 

': Cu l P ~E NT TY P.:: 

'· I 

..,OTCR ~C./F~TING (K~I 
MGTGR T ITL;:: 

220-1 74-0230 

I 
I 

, ~'.JTJR NG./1-<ATnG (KiN) 
MCTGR TITLE 

221-198-0llJO 

EOU IP~ENT TYP~ 

E OU IP ,..,ENT TYPE 

2 ?J-2 u-o l 00 

E OU IP 4E NT Ty pi: 

• "\CTCF< "!C./FATl~:l. (K rd 

"1CT~R TITLE 

:1 220-212-0200 

EQUIP'1ENT TY PE 

I MQT CR ~rn./FATING (Kw I 

MGTGR l ITLE 

220-212-0300 

~OU IP I.IE NT TYPE 

~OTOR ~C./~ATl~G ( K wd 
MrlTOf< TITLE 

DATE :d5-08-ib P4GE N~: 1 
JEP~T~ENT :PRJJECl 

C. Ll ENT NG : 
P:V ISICN :5 OATE :22.os.65 

i:; 4K E C. L ~SS If IE f. 

*"*220-174-0100-Ml *** 
R.AKE CLASSl.flEI< 

FAKE CLASSIFIC::J.< 

Ll 

***220-t74-02ou-~1 *** ll 
!<~KE CLASSlt-Ii:F< 

GAS oucr ~JFK 

GAS CUCT~OF.K 

PHJC.ESS Al F< FAM 

it** 220-21~-0100-Mi*** 160 
1-f<GCESS Al F FAN 

PROCESS AH HN 

*** 220-212- 0200- .. lbO 
PKfJC..ESS Al JC FAN 

CJ~Bl.STICN AIR FA.~ 

***220-212-0301-Ml*** llO 
CGMB l. 5 Tl ON AIR FA~ 

*** 

*** 

••• 

*** 

••• 



I 

I 

'• 
I 

~· 
I 
I 
I 
I 
I • I ,, 
I 

JUT~KJ~PJ ~Y/~NGINEE~l~G OIVlSIC~ 
PF-JJECT :tJPCL PHITE S"4ELTER 

CLl~'H :;>PCL 
DCCU·~E!\T:!V:Jl()F LIST lB) 
:uTCKU~PU NC :360 lCO 9GQ UOl iLTl 
oi:SIG~ :At<I 

220-223-0100 

Ei.JU IP"-:: NT lYPE 

""CT~!< NIJ.HHl~G (" w) 

:iJJCF T 1 ru: 

2 21-Z L3-0200 

E WU!~ ff NT TYPE 

~(T~k ~G./FATING (KW) 
!'ACT 'JF- TITLE 

220-261-0100 

EQUIP :-.1E ~, T TY Pc 

2 20-2 '39-Ql')O 

c ClJ I P"1HJT TYPi: 

2 ZlJ-2 89-0200 

= 1:)U IP '~ENT T'rPt: 

2 20-2 89-03 )Q 

cOUIP"1ENT TYP= 

,!. 20-2 89-0400 

i; C:1.JI P '1E NT TYPE 

uATE :85-08-28 PAbE NJ: 
:::>EPAf' T~E:-41 :PF.JJECT 

8 

C Ll ENT ~O 

~EV ISIUN :5 DUE :l2.08.85 

t..F lED ChAF< (£ iJF. A u f EE D E ~ 

***£20-223-0100-Ml *** 11 *** 
CF AG h:ECE i; 

CR 1 E D CH A I' (E Df<l\u fEEJEK 

***£ lO-L 23-0 200-Ml *** ll *** 
OF ll1 fEE:CE;; 

FLA5r S,o\EL ll ~b f UF. NACE 

JlCl<ET wl\TH~ HEAT EXCHl\NliEk 

JACKET n AT EF\ HEU EXCriANGEK 

5PR.A'r r.ATC:i< hEAJ EXC:.HAN~ER 

SPF< AY ~l\TER t-tEAT EXCHl\NGER 



JUT CKlJ~ P'J CY/Er .. GINE=k lt~\i DIVISICl\l 9AT E : 85-08-£8 PAGi: C\Q! 9 

.>!JJJ:CT :PPC.l PH ITE S,..ELTEI' D E P ~h. T !'<4 EN I :PflQJECT 

C LIE"! T :t>PCL 
:)QC Ll'-':::~;T: "1~,"' Ci\ LI ST lBI 
'.J LT (Ku'-' PU ~ r, ;_joO 100 900 001 ~ L Tl CL l ENT NG . 

I 
. 

•)ES IGN :AKI F. EV IS I !JN :5 C>AT:: :22.08.85 

I ZZ0-318-0100 

I = QJ lP'-'C:!'!T TYPC: C v Ef. HE Au TF.AV::LLI:'-4G CRANE 

:., 1J TC Ft ~G./Ftltr<G (Kw I ***2 20-3 ld -0 130-Ml *** 11 *** 

I 
·-1CT Ck Till': cv::r. HE AO Tl<AVELLIN~ CRANE 

***iZ0-3113-0 l00-M2 *** 2,2 *** <. CVEI< hE AD T t<A VELL rnG Cl(ANE 
***220-3l8-0l00-M3 *** ltl *** 

I 
GVEF HEAL TRAV!:LLING CRANE 

•' ?20-370-0100 

E QJ I P"l~ NT TYPE JACK El \.. AT El' PUMP 

I ~ C'T Cl<. \J./f..ATING (It:~) •**2 20- 3 7o-O 100-Ml ***20U *** 

...,~TGfi. Tille JACt<. ET "AT E~ PUMP 

I l20-3 76-02 )Q 

I 
::: QUI P'4E NT TYPE JACK ET ,.; A J Ef\ PUMP 

~:T 'JR ·~.J.lf. AT ING (Kwl ***2~0-376-0£00-Ml ***200 *** 

MCT 'Jf< T Ill~ JACKET w. AT El\ t>UMP 

I 
l. 2)-3 7b-0400 

I E OU IP ._.I: NT TYPE SPI< A't f'IA TE f< PUMP 

• ..,CT.JI< ~ C... If. AT I NC, '·~ w) 
***2 20-J fo-0 400-Ml *** 90 *** 

I ~orr.~ T IT Lf: SPF< AV wATEI< PuMP 

... _ 2 2 J - 3 1 b -o 5 ') 0 

• EOUIP"IE:\IT TYP2 ~Pkt.¥ ~ATEf. PUMP 

I "IGT(.;R ""C.H UH1G (KW) ***2 20-j 7b-O 500-Ml *** 90 ••• 
MC.TOK TITLE SPRAY wATE fC PUMP 

I 2 2 0 - 3 7t, -0 71) 0 

E.JUIP"1ENT TYPE G"ANIJLAT IUf\ ii.AT Ek PUMP 

1.1rJTr)R '\jC./F<AT ING '100 ***.t'.20-37b-07QO-Ml ••• 90 ••• 
1'1CTC;~ TITLE 1.1kM.ULATIC~ WATEk PUMP 
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JCCU~E~T: ... :TC~ LIST lB) 
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DE5b'l :~Kl 

220-3fo-'.)8)0 

ECU lP"'=l\T TYP= 

.,.en o~ r~G./t::HlNC. (KW) 

"1CTO!< r nu: 

2 2'.>-3 7o-0900 

EOUIP"1ENT TYP~ 

.,.CTGP. !':C./J;~llNG (K~) 

'1CTOQ TITLE 

220-435-0100 

~ \JJ 1 P'-1~ ra T VP c 

22J-5 l9-0100 

i: OU IP '4E r~T TYPE 

220-51<7-0,DO 

E OU IP "1E r-..T TYPE 

2 20-s 19-0 mo 

~ 'IU l P "1E NT TYPE 

I 220-51C,-04)0 

E~ulP"1E~:T TYPE 

I 
l20-5bq-0100 

i:; OUlPMi:f\lT TYPE 

DAT!:: :85-08-28 PAlii: NJ: 10 
uEPAt.T'"1EN1 :Pl'uJ:CT 

C Ll Et-i T NG : 
kEV ISION :5 OAT E : 22 .08.85 

l>I< Ar·.UL AT IC. f\ wA TEF< PUMP 

***L20-37b-08JO-Ml ••• 90 *** 
GI< ANULAT IOf\ .. ATEk PUM? 

GI< ~NvLAT lCI\ ,.A JE(.. PUMt> 

***220-31b-0 9JO-Ml *** 90 *** 
GIC AN UL AT IL I\ WATER PUMP 

CC.NC ENH ATE BUI< N El< 

J tt.C.K ET wi1 AT El< TANK 

SPf. A 't tel. Tc F< T ~"4K 

CIL TANK 

CJL TAM<. 

EMH GE:NC. Y C4MPE" 8ETwEEN F Sf--'HB 
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CLT:~u~PU CY/~\~l~EE~ING OlVlSICN 
Pr.:J'=CT :PPCL PY~ITE S~ELT'=R 

cut=•n :PPCL 
1ccu~~~T:~JTC~ LIST (BJ 
JUT':t<u~PJ l\tC :.H.0 lOJ 90J 001 ~LTl 
1ESIG~ :~Kl 

230-----~ 

~ (JIJ P '4ENT TYP1= 

23J-124-0lJO 

'.: QU l P "1'.: l'\IT TYP !: 

2 30-1 qs-0100 

i'.: OU IP"'H~T lYPE 

230-21£-0100 

0: OJ l P'4C:NT T VP E 

'4rT1f. ~~C./FATlt\IG (I( .. > 

114 0 T CIF T Ill~ 

2 3J-2 12-0 nJ 

C: OLI IP"'I:: ~T TYPE 

~(T'JI< NG. If. AT 1 ·~G ( K ") -M:JTIJk T lTL'= 

l 2 30-312-0100 

~-
C: OLI 1Pl4~ ~T TYP!: 

m 230-372-02)0 

E QtJ 1 P ME NT TY P E 

n 
2 30-372-0300 

JAT E :85-08-28 PAGE NO: 11 
OEP AR TMENT : Pl<.uJEC T 

CL l E~ T NO : 
!:h lSION :5 JA Tc ~ l.2 • 08. 8 5 

PFOC ESS Gl~ 1-'ANilllNG AkEA 

~~Sl E HC:AT oCILER 

i,jAS OUCTwJl-K 

Pi<CCESS (,~ s FAN 

*** 2 30-2 l.l-0 100-Ml *** 250 *** 
.,i<JCESS (,A~ FA ... 

Pl-GC.ESS GA~ FAN 

***2 30-' 20-0 zov-Ml ••• 250 ••• 
Prc0C~SS c;• < Ml ~ FA~ 

EJECTGI< 

EJECT Ck 

EJEC TOI-
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CLIENT :PPCL 
D'JCUM'.'.-~T:.,::;TQF LIST (B) 

CUTCKU"\PU ~C :360 100 900 001 ALTl 
OESIG~ :~Kl 

2 31) - j 1 b -0 l ·) J 

E~UlPMENT TYPE 

'1CTC.~ "iJ.!!= Al ING (1'.WJ 
~':T (IC T Ill E 

2 30-376-02)0 

EOUIP~El\T TYP= 

l 3J-421-0100 

Ei.JUIPMENT TYPC.: 

"'~TC~ ~1./f..ATlhG (KkJ 
"ICTCR TITLE 

230-421-02'.)0 

C.:C~IP~ENT TYPE 

.''.C:TCR "10./f.. HING (Kfol) 

..,:TOf< T nu: 

2 j')-562-0100 

• i:ou IP"\ENT TYPE 

230-5&2-02)0 

E OU I P ~f NT TY PE 

240-- ---o 

EW IP ... ENT TYPI'.: 

OAT E :35-08-28 PAGE NJ: 12 
O::PAR T~ENT :Pl<JJECT 

CL IPH NO : 
F.EVlSl.JN :5 OU E : U . • oe. 85 

~ATER PU~? 

***230-376-0lJO-Ml *** 200 
~hB ~IF.LULAllCN WATER PUMP 

... A TE r; P.JMP 

ELECTFGSTAllC P~ECIPITAIOk 

*** SEVEkdL,TJTAL *** 90 

ELECl~CSTATlC PRECIPITATOR 

·~· s=vcRAL,TCTAL *** 90 

CISC. VALVE 

DISC. VALVE 

FLUE OUST ~ANOLJNG AK~~ 

*** 

*** 

••• 
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240-168-:H 00 

E QLJ Ii> 14C: r.T T't'PE 

"\CT~R NO.If. AT 11'-.G (KW I 

MCPJR TITLE 

240-lbB-0200 

E CJ I P"IE NT l't'PE 

~CTCR ~J./F<ATING 'I< 111d 
-.,':TO>< T fTL E 

240-168-0300 

i:<.JulPMENT TYPE 

:-1 ': T ': ;:c NO.IF iH l~G (Kwl 
M(JTGf. T ITU: 

2 40 -1 68 -o 4 0 0 

I E QU l P'1ENT TYPE 

I ,1o1rr::;1< NG./l<ATING (Kw I 

'1CT Clf. TITLE 

kl 
240-lh8-0500 

I ECJUlP ... E:NT TYPE 

'-10TCR NO./f.4TlNG (KWI 

I "4'11 CP TITLE 

240-209-01 )0 

c: UlJ l P ... £NT TYPE 

i)AT E : 85-08-28 PAGE NO: 13 
OEPAFT~ENT :P~QJ=tT 

Cl I Ei'i T 1\0 : 
REVISION :5 DAT~ :22.oa.a5 

LAUr...OEI< 

D~lG LJNVE't'C~ FGk RHB OUST 

***240-168-vlOO-Hl *** 5,5 *** 
Of. AG lONV='t'Gk FOi' ~HB OJST 

U~AG CONVE't'Of. FO~ EP DUST 

***240-16a-J200-Ml *** 3 *** 
D~lG CONVEYCF FOR EP OUST 

***240-lb8-u300-~l ••* 3 *** 
UFAG (.JNVEYUF FOk EP ~UST 

D~A~ CONVEYO~ FOR EP ouST 

***240-l6e-0400-Ml *** 3 *** 
D~A~ CJNVEYCR FOR EP JuST 

D~A& CGNVE't'O~ ~Jk EP OUST 

***240-lb8-0500··Ml ••• 3 *** 
D~A~ CJNVEYO~ ~OR EP OUST 

kATER LIJCK 

r 
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r:culPM~NT TYPE 
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MCTCR T Ill E 

240-3 74-0400 

:: OU I P'1E NT TYPE 

MOTC~ ;>.;O./I< AT ING ( K ~d 

"ICTCR T Ill f 

2 40- 3 7b -o 1 00 

1: OU IP "1E NT TYPr: 

'10TOR NG./i:;ATING (KW) 

"1CTO~ T ITl~ 
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OEP"'- TMENT :PF.OJECT 

CLIE~T NG 
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lo.ATE!< LLCK 

hATEI- LlCI'~ 

~ATEF. LOCK 

SLUF FY PUM F 

***240-374-0300-Ml ••• 7.5 ••• 
SLU .. FY l'U'1F 

SlUf-i:;y PU~P 

***240-374-0400-Ml ••• 1.5 • •• 
SllJfd<Y PUMF 

wAT Eli. Pu MP 

***240-370-0100-Ml ••• 15 ••• 
lrtATH PUMP 
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DESIGN :dKl 

240-3 7o-02JO 

~CTCk ~]./FATING (K") 
~CTU TITLE 

2~0-518-01 )J 

240-532-0100 

~OT Cf.I NCJ./J: H lNb (IOd 
~CT CF< T IT L: 

300-----0 

EQl.llP"lfNT TYPE 

310-----0 

FCUIP"IE:NT TYPE 

H0-129-0100 

C: OU I P ME NT T Y P E 

"IOTGi< ~O./F< AT l~G (KW) 
)4CTCR TITLE 

iJAI E :85-08-28 PAGE NJ: 15 
uEPAl'T~ENT :PROJ~CT 

CL I Et-. T NO : 
i< EV IS IC~ : 5 DATE :22.08.85 

nA TE F PUMP 

***240-376-02JO-Ml *** 
~ATE~ PU~P 

PU"IP T A"iK 

THICKENEI' 

15 *** 

***240-532-0luO-Ml *** 3 *** 
ThlCKtl"'IEk 
***240-532-0100-M~ *** 3 *** 
THICKE Ne f< 
***240-)32-0lQO-H3 *** 0,5 *** 
TtilCKcNE!C 

5~LPHUI' PLANT AREA 

SULPHU~ RECCVEf.il~G AkEA 

SULFHUk CG~OENSING BOILER 

*** 310-12'7-0lOO-Ml*** 11\l 
lIRCULATION hATER PUMP 

*** 310-12S-0100-M2*** 90 
CIRCULATION WATER PUMP 
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JESIG~ :AKI 

l lu-12~-0200 

ECUIP"IE~T TYP:: 

~CTCR \J./F<ATl~~G (1011 
~C T';i; TITLE 

3 10-l qa-Ol GO 

i: QU IP '4E N 1 T Y P E 

FQu IP"1ENT TYPE 

310-204-0lJO 

I 
I • I 

310-209-0100 

i:UUIP'-1i:NT TYPE 

310-2 09-02)0 

~<.iUlP"1E~T TYPE 

;e 
I 
I 
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310-219-0300 

E OU 1 P "1f ~T TY PE 

:H0-2 12-0100 

~CIJIP"1ENT TYPE 

M1TCR NO. /fC U PH, (Kw) 
MCTOk T ITL I= 

DUE : 85-08-28 PAuE N'J: lb 
DEPlRT~ENT :PRJJECT 

CL l ENT 11.J : 
F<E\/ISl.JN :5 

Ga.S CCCil l~G eOll H, 

***310-129-J200 ••• 
CIF<CLL~TIO~ ft~TE~ PUMP 

LAS uuCT 

GAS C'UCT 

ST ~CK 

\\ATEF LCCK 

ll'tATS::P LC.CK 

~ATE~ LC:CK 

Pl,OC.ESS GAS FAN 

L>ATE :ll.08.85 

110 ••• 

···~ 10-212-0100-~l ••• 160 ••• 
Pf..OtESS GA~ FAN 
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I 
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I 
C: ~LI IP '~E !'<lT TYPE Pf.GCESS (,AS FAr-. 

:-tST·:ii= NC. /I' AT P~G (KW I *~*310-212-0200-Ml *** 160 *** 

'· 
... ( TOF< TIT l~ pr. C. CL~ S GI\~ Fl\N 

3 10-2 12 -o 300 

I =oJ I P"1ENT TYPE (!JMBl.S TI er~ A lR FAN ,. "'GTCR NG./l<AT ING ( K fl I ***310-212-0300-Ml *** 132 *** 

..,CTCF TITLE C.!JMBLSTIGN AIR FAN 

I 1 l'J-212-0400 

E OJ lP'-1E. l'JT TYPE c..;:;MeuSfl(;N AIF< FAN 

I '4C-TC:R NC./R AT I"i(, (KWJ ***310-ll2-0400-Ml *** lJ2 *** 

r-flTCf. TITLE ((~Bl..ST10N A lR FAN 

3 l'l-2 ll-0500 

I F. OU 1 P ~f f\:T TYPE fAN 

"\(T(f< NO./ I< AT ING (K~J ***310-2 12-0 500-Ml *** lbO *** 

I 
..,ST Cf.- T lTL E E:XhAUST GAS FAN 

• } 10-212-Jl:.00 

I E \JU 1 P M:NT TYPE f A~; 

i9 "1CT CJFt. f\iO./.-ATING ( K,; J **~~lu-212-0600-Ml *** lbO *** 

MOTOR T lllE: E:XHAl.ST (iA S FAN 

I 310-2 ll-0700 

EQUIPMENT TYP~ C.C~Bl5Tl0N Al~ FAN 

I ~CTC;F< NO.IP U ING (Kit) •••310-212-0700-Ml ••• 75 • •• 
1'1C:TC.R TITLE CC MB US Tl CN A 1 R FAN 
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.> l'.>-213-0~'.)0 

llo1CT·::JF< ~G.lfo aT l;-4(., (Kk) 
"!CT:t< TITLE 

310-26.>-IJlOO 

:::: OIJ IP '4E MT TY PC: 

3 La-2Al-Jl00 

c ~U IP ~E ~ T TYPE 

il()-370-0100 

:: CU I P ~~ E N T TY P C: 

~ C· T GF \IC. IR AT l "t G ( K w) 

..fCT:K TITLE 

310-3 70-0200 

~CTGR ·'H)./F<Hl~lJ (KPll 
'-\CT':R T Ill E 

110-3 70-0330 

~[JCR NO./RATING (KW) 
'-1r:Tr'JR T Ill t 

310-374-0100 

MrTCR ~a./~ATING (KWI 
"''.JTC.fc TITLE 

uATE :d~-06-lti t>l\liE Nj: 18 
uE?~RT~ENT :PkOJcCT 

CL !ENT NG : 
!<!:VISION :5 DAT E : 22 • 08. 8 5 

***310-213-0800-Ml *** 90 
SECC l\JAF< Y HR F ~I\ 

INClt~EF.ATOfc 

l.AS f.EHEAT EF<. 

f- U E L :: l l P LM P 

***jlQ-j70-ul00-Ml *** 
f- U E L Cl L P LM P 

f- U EL G 1 L P LM P 

***HC-370-0200-Ml *** 
F U El Cl L P LM P 

f-UEL C IL P LMP 

3 

***310-370-0300-Ml *** 3 
f- UE l CIL P LM P 

SLUlc ICY PUMP 

*** 

*** 

*** 

••• 

***310-374-0100-Ml*** 90 *** 
~LUJ'.l~Y PUMP 
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~':T[F. ~~ C • I F- 1'\T P~ G P<.n I *** 310-3 74-u 200-Ml -~** 'ii) *** 

'· 
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310-37~-')300 
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' 
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..,IJT Cf<- ·~C.hATING ' I< iri t 
***310-3 70-0 400-Ml *** 30 *** 

.'-1C T :.F TITLE ntHEI< PUMI' 
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I 
'-1CTGi< TITLE kATE.- PUMP 

• 310-3 74-06 00 

I ~CU I P"\E NT TYPE wATEf< PUMP 

'I 14-:!TC.R \Q./i<AllNL (I< n t ***310-3 70-0 600-Ml *** 30 .... 
l r-1C. TO< 1 I TL E nATEF< JMP 

I 3 l0-3 l4-J700 

ECUIP"IENT TYPE nA TE .. PUMP 

. .,':. T Cf. ~O.HATl'~(, (Kwt ***310-370-0700-Ml ••• 30 • •• 
~CT Cf< T Ill E wATEF- PUMP 
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,..AT Et- PJ~P 

*** 310-3 76-0 .WO-Ml *** 15 *** 
~ATEf< PJMP 
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o=MlSEj. 

SCf. U oil El< 
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j l0-----0 
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BIN 

*** 
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5 00-212-0200 

EWlP .. ENT TYP'.: 

·1r:T':k '-.!G./f.. ~T il'IG (K~l 
.... ~rar, T ITU: 

5-10-212-0j:JQ 

vcTCR NC./f..~TING (Kwl 
MOTJ~ T Ili..E 

5 00-2 ll.-040 0 

EC.U 1p:-1;:~T TYP: 

"ICT ':if< ~ .. C./F<ATtNL (IOd 

• 5 ;) ) - 2 l (J -0 1 ') 0 

l'.:.JulP'1ENT TYPE 

MCTCR ~.C./~4TING (KI!. ) 

·e "1CH01l Tl TL E 

')00-216-0200 

:: ,jU IP ME NT TYPE 

..,CT'~I' NO.If.HING ( K Iii) 

"1'1TC~ T IT LE: 

DATE :85-08-28 PAGE NO: 34 
:)~PAJ.T._,E~T :P;;JJ=C:T 

CLIENT NJ 
H:VISiuN :5 DATE :z2.os.85 

FA!\i 

*** 500-21,-0lJO-~l*** 30 
FAN 

FAN 

*" * FAN 
Su0-21~-0200-..,l*** 250 

EXHAUST Al~ FAN 

***50J-21Z-030-Ml ***- ll 
FAN 

f~N 

*** 

*** 

*** 

***500-l 12-0 't00-Ml *** 11 *** 

All- LCC"' F Ee DEfC 

***500-216-0100-Ml ••~ l,2 *** 
AIR LOLK FEEOE~ 

A I~ LGCK FEE OH 

***500-216-0200-Mi *** 2,l *** 
All< LCCK FEE:DEic 



' I 
! 

' I 

r:.uT:K:J"IPU :v1~~~(,IN~'=H"<G DlVISIC~ 
PFQJECT :P~CL ~Y~ITE SMELTER 

• 

Cll~"IT :PPCL 
•1CCUM~'lT:"1CTCf< LIST (bl 
::uTC.Ku .... PU Nr :3t.0 100 900 'JOl ALTl 
DESIGN :AKI 

5 0)-2 i8-0l00 

-..cTCR \JO.HATING (Kjtjl 
'-1'Jl0k T ITL~ 

500-223-0lJO 

C:QUIPM~"'JT TYPE 

~JTCR ~~./f<All~G (Kwl 
'-ICJT'.:k T ITL~ 

5 00 -2 2 3 -u 2 0 J 

:: Od IP '-I~ NT T'r PC:: 

~':TCk ~J./kATl~G (KWI 
~CT':iR TITLc: 

5 00-2 H l -0100 

~OU IP -.,f ~ T TYPE 

5 ()0-3 25-0 l 00 

:: OU IPME NT TYPE 

'-IC.TCR 11.lC. /FU ING (Kw I 
"4'.::TCR TIT LE 

t 
5 uJ-.L.'. 5-0 2 00 

ECUJPM::~T TYPE 

~GT 'JR NJ.HU INC., ( K 1-i I 
MG TOR T ITL F 

DUE : 85-0d-28 Pl\GE NCJ: 35 
L.iEl'~i-. T'-1FH :PRJJECT 

CLIENT l\L 
l':v151JN :5 [;AT~ :U .08.ti5 

UtL T t-EEDEF 

***500-2ld-Ol00-~l *** 
[=LT FEEOEF 

C.:FAC. FE2.0Ef< 

**$500-- 23-0100-Ml 
Cf.AG FEEOEfi 

OF.Ali FEC:DEf< 

*** *** 

*~*500-223-0200-Ml *** 7,5 *** 
Cf.AG f'.:EDEF 

Pf<EHE~TEf< 

~ILL 

***500-3L5-0laO-Ml ••• 315 ••• 
p.t l LL 

tJ ILL 

***500-,l5-0200-Ml ••• 315 • •• 
~ILL 



' I 
I 

'• I ,. 
I 
I 
I 
I 
I • I ,, 

lLlTJKJ~DU CY/~~Gl~EEFl~G OIVISILN 
;>~~J~CT :PPCL PYFlTE S~ELTER 

CLIENT :PPCL 
JC.•Cll"1E~.T:~CTCn~ LIST lBI 
JUTCKU~PU hC :360 100 900 001 ALTl 
1E5 IGN : AKI 

5 )Q-4 ll -0100 

::~JlP-.,::NT TYPE 

~fTCF< N:./~ATING (K~I 

'-1C·TC:ri 1 ITL'= 

5 OJ-4 ll-'l200 

E UU P ME. NT T Y P E 

"1CTCF< ·~G./f<Hlf'IG (Kwl 
"1CTC~ TITLE 

5 00-417-i)1 00 

E WU IP "'E ~T TY Pf 

5 00-4 19 -0100 

EQU 1P·1~"11 TYP:: 

600-- -- -o 

'.::QLJIP'1::NT TYPE 

&00-122-0l'JO 

i: QU I P Jo1 E I\ T T Y P E 

t>00-123-0100 

,, 10-27b-)1()0 

E OU IP ."1r NT TYPE 

DUE :85-08-28 PAliE NO: 36 
iJEPAf..H1cNJ :PROJECT 

CU ENT NG : 
F<EVlSIOf'.i :5 

\/ IBl..t. TING SC kEEN 

***5u0-4ll-OlOO-Ml *** 
\/IBF AT ING SCREEN 

\/ l BF AT !Nu SCI<. EEl'4 

***500-411-0200-Ml *** 
Vlt3FATING SC.RcEt~ 

BAl. Fl LT EF 

LYC.LC~E 

PCwE I< PL ANT Al< E ~ 

AUXILlAKY EOILEK 

SUPEFHf~TI~G BOILER 

C.CNOENSEI< 

OAT E : ll. 08. 8 5 

*** 

*** 



I 
I 
I 

~UTCKUl4PJ ~Y/~~Gl~E~~ING OIVISICN 
;>i;r:;JECT ::>PCL PHiTi: SlllELTEi( 

CllE"iT ::>PCL 
J~CU14E~T:~CTCR LIST (B) 
'::UTCKU"1P'J !\C :3t:G 100 900 001 .\LTl 
DESIGN :l\tcl 

'.>OO-Z'iJ-0100 

t ~tJ IP '1~ NT TYPE 

•. 
I 

I:> 00-l dJ-0 200 

ECUIP~E"IT TYPE 

.- 6')0-316-0100 

::CUIP'4>:NT TYPO: 

I 
I 
I 
I 

~CT~~ ~C../kiTl~(, lK~) 

~c. roi:;. r nu: 

t>OO-j 76-0200 

tCUlP14ENT TYP:: 

·CTC1~ ·~C./f<ATING (KPI) 

"1CTL.k T ITL~ 

600-376-0300 

:: l.IJ l P · 1 ENT TY Pc; 

• ·~CT C ~ 'H.1. I k AT l NG ( K ~ i 
"10Tr:R T ITL~ 

a 600-Hb-04JO 

'=QUIP~f:NT TYPE 

~ 00-.Ht -0500 

EOU1P"1SNT TYPE 

140T~~ ~0./~4TING (K~) 

~CT 1~ T I TL E 

CATE :85-0d-2~ PAGi: NO: 31 
OEPAhTHENT :PROJfCT 

C Ll ENT r-.u ; 
kEV ISIGN :5 OATE :22 .08.85 

HEAT EXChAl\GE~ 

t-EAT EXCHA~GER 

CCNCENSAE Pu~P 

***600-376-0100-Ml *** 22 
CC~DEN5AT:: PUMP 

CCl'i(; E~ SATE P U"IP 

***b00-376-02JO-Ml *** 22 
CCNDEt-<SA T'= PU"1P 

CCNDEI'. SAT c P U.14P 

***o00-376-03JO-Ml *** 400 
CCNuENSATE PUMP 

CCt-.DENSAT:: PU:.1P 

CC.NDENSATE PU'"1P 

•••600-376-05JO-Ml ••• 30 
HEU ii.AT ER PUMP 

••• 

••• 

••• 

••• 



I 

I 
I 
I , 
I 
I ,, 
I 

~UTJKU~PJ CY/E~~lNEEklNG DIVISlCN 
O~(JECT :PP(l ?Y~ITE S"'ELTER 

DATE :85-08-2tl PAGE NO: 38 
GEP4i;o Tl4ENT :PRJJECT 

CLIE\T :PPCL 
J C{. U 'lit E ". T: 'I: TC I<. LI ST lB ) 
JUTOKu!"P.J NC :3t>O 10) 900 001 Alll CLIENT t-.u: 
1cSIG"4 :4Kl l'EVISIJN :5 

ECU IP"':::~;T TYPE ccr--iDEfl:SlT'= PU1'1P 

''1jTC>< :~ei.n; .. HING (KW) 
..,CTCf< TITLE 

b00-514-0lJO 

'=CU IP 11.1i: NT TYPE 

tl'J0-5 5o-O l 0 0 

'=OlJ IPM;::~T TYPE 

100 ---- -0 

i: CU IP "I: NT TYPE 

c.cr-.ioEt-.SHE PUMP 

***6 00-3 7b-O 700-Ml 
FEED ~ATER PUMP 

FEED T ar-.K 

ll.IRBCALTER~ATOI'. 

G X Y (; EN P L A f\T Al< EA 

DATE :22 .08.85 

*** 15 *** 

• ~01-----') 
E CLI IP ~t NT TYPE LIME STONE S LUF RY PREPARATION 

' 9 oo-- -- -0 

EOUIP"1ENT TYPE INATE R TREA lMENT AREA 

4 50-- -- -o 

ECUIP"1ENT TYP2 CCMPRESSEO AlR STATIG~ 

r 




