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In cccordence T:ith the U!~IDC Contre.ct No 85/108 the ?inel 

Peesibility Tiepo=-t on construction of Llunite based Llurnine 

Flent in Islemic Republic or Ire.n is prepared besed on the 

results or the tripertite ciscu~s~on or t~e above Ire.rt ~enort 

teking plece in UNIDO (Vienne) end TehrEn from 11 to 2~ of J~l7. 

During the prepere.tion or the Fi.:iel ?.ep~rt the Subco~trFctcr 

has teken into eccount the proposel~ end coii:r.'ler.ts expre~~e~ b~ 

the Customer curing the discu~sicn of the Dreft Eep~rt bEing 

8. constituent pErt of the Protocol of its triperti"!;e 

discussion (Tehre.n, July, 22, 199S). 
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I. EXECUTIVE SUJaWlY 

1.1. General initial data and Conditions (Chapter 2) 

Nowadays aluminium industry of the Islamic Republic of Iran 
is presented by the existing Aluminium Plant set up by IRALCO 
with annual capacity of 45 thou.tons of aluminium in Arak. 

The Alumina for this plant as well es potassium sulphate 
for agriculture are i~ported. 

At the same time large investigated deposits of raw materials 
contailling aluminium (in form of alunitesand bauxite) are avai
lable in Iran, This fact creates favourable prerequisites for 
develop~ent of aluo:inium industry based on its own raw IIiB.terial 
reso~rces, i.e. alunite ore. 

Th~ Programme of Development of Iran elaborated within the 
fra~ework of the country's economic pollcy for the 20-year period 
envisages realization of first priority measures which are aimed 
at meeting the production require~ents based on the internal 
sources for currency saving. Por the realization cf the PrograIIi!!le 
special attention is paid to availability of potentially rich raw 
material sources and necessity to encrease the variety of products. 

For economic evaluation of alunite ore processing normal 
feasible annual capacity of the plant is assumed in the Peasirility 
Stuey equal to - 200 thou.t/year of alw:ina. 

Production of potassium sulphate and sulphurous gas will_ 
be determined by cal~ulation based on the quality of initial ore. 

Prom the Iranian side the State Iranian company ARJ(.P (A.luci
nium Raw Material Programme) established in 1982/83 is considered 
as Promoter (Tehran, 151 Southern Aban 1 Shahid Hassan Azadi, 
159861 Iran). 

The range of Company's activities comprises the elaboration 
of possible production of alumina from domestic raw materials 
and investigations cormected with its processing for production 
of aluminium. 

In compliance with provisions of Contract Wo.85/108 signed 
.. between UNIDO and V/O ''Tsvetmetpromexport" the Project is intrusted 

to the All,-Union Research and Design Institute of Aluminium, l~agne
sium and Electrode Industry - V./Jw1I of the Ministry of Nonferrous 
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metallurgy of the USSR (Leningrad, v.o. Sredniy Prospect, 86). 

1.2. Market and plant capacity (Chapter 3) 

According to the development plans of the Iranian aluminium 
industry IRALCO plans to increase capacity of the aluminium 
smelter in Iran up to 65-'70 thou.tpy, which would require 125-130 
thou.tpy of alumina. 

At present alumina for this plant is i:nported. 
~eanwhile large investigated reserves of alt:nite ore in Iran 

allow establishment on their basis of alumina production ~ith 
co-production of potassium sulphete and sulphurous gas. 

Based on the proposed development plan of aluci.nium pro
duction in Iran, forecast of potassium and phosphate fertilizers 
demand, as well as considering the Subcontractor.'s industrial 
expe~ence the plant in question is designed for capacity of 
200,000 tpy of alumina. The plant will co-produce 216 1 000 tpy 
of potassium sulphate and 1401 000 tpy of sulphurous gas (in terms 
of 100% sulphur). 

All products ey~ept 1361 000 tpy of potassium sulphate will 
be consumed in the Iranian market. 

Potassium sulphate in quantity of 136,000 tpy shall be 
exported. According to available data demand in potassium sulphate 
in the 90-ies will grow at a rate of 3% per year (average) which 
will favour the producers of this product. 

On the basis of the clarified data of .A..."U.fi> presented during 
the tripertite meeting, the Ministry ot Agriculture ot Iran-is 

---·--· ···-·confirming the pos~ibilit1· to consume the complete quantity of ···· 
potassium sulphate inside Iran. 

1.3. Materials and inputs (Chapter 4) 

Alunite ore from deposit in Takestan is the raw material 
estimated at 600 mln.t. The ore from Haftsanduk region with 
alur..ite content 49,1~ is proposed for calculation. 

Sulphur and Potassium hydroxide are used as auxiliary mate-
rials for process. Fuel oil is used as a process fuel. 

Annual decand of the plant 
alunite ore - 139 0000 t 
Sulphur - 80000 t 
Potassium hydroxide - 90000 t 
Fuel - 80000. t convent.fuel 
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1.4. Location and site of the plant (Chapter 5) 

Jointly with AR1iP the following regions were considered for 

1 alw:D.na plant location: Takestan, Karadja 1 Rudesbur Salafchegon 
and Arak. 

, 

Plant site is situated: 
- 13 km from raw material deposit of the plant-Haftsandooq 

region; 
- in the region of railway qtation Siabah. 

1.5. Project engineering (Chapter 6). 

1.5.1. The following units are included in the scope of FS: 

- alumina plant {procese 1 repair and Support facilitieo) 
- alunite mine 
- infrastructure facilities (external power supply, water 

supply, railways and motor roads, P..PP). 
Alun:te mine and infrastructure facilities are elaborated 

by the Iranian side. 

1.5.2. Process 

Alcaline - reduction processing of alunite ore is assumed 
in PS. This method allows to produce alumina, potassium sulphate 
and sulphuric gas for production of sulphuric acid or sulphur. 

This method is developed in the URSS on indui-trial scale. 

1.6. Plant management and Overheads (Chapter ?) 

Organizational structure of the alumina plant baFed on 
the Iranian alunite was developed with in the framework of produc
tion organization, management and support of the integrated alamina 
refining cycle with co-production of potassium sulphate and sulphur
ous gas. 

Ezf ernal infrastructure facili tiet.i of tne plant, utilization 
of sulphurous gas and elaboration of TPP are included in the scope 
of work to be implemented by the Iranian side and are not covered 
by the organizational structure to be developed by the Subcontractor. 

Overheads within the ..framework of total production costs 
cover the following: 

- plant general overheads (salaries of plant seneral personnel, 
repair and maintenance, illumination, ventilation, potable water); 
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- administrative overheads (salaries of management and service 
personnel, stationary goods, potable water, illUIJination, ventila
tion of non-production buildings); 

- depreciation; 
- financing costs (bank charges and payment of interest on 

short-term bank loans for the working capital). 

1.7. Personnel (Chapter 8) 

Labour requirecents o~ the alumina plant (less TPP) are 
1450 persons, including: 

- management - 13 persons 
- engineers and technicians - 91 persons 
- adminiRtrative personnel - 59 persons 
- foremen - 48 persons 
- clerks - 2? persons 
- workers - 1212 persons 

1.8. Project implementation (Chapter 9) 

Considaring Iranian conditions and .AR1.a> information of 
possible project implementation schedule the following dead
lines are proposed: 

- total plant construction period is 6 years. The eingine
ering design will be prepared during first 2 years as well as 
construction of the external infrastructure f&cilities. Alumina 
plant units will be built over a period of subsequent 4 years; 

- supply and installation of the equipment within the last 
-. - .. - . 2- years .of construction period; _ ...... . 

- commissioning of the alumina production facilities at 
the end of the 4th year of plant construction (the 6th year 
from the start of the engineering design preparation); 

- product output starting from the 5th year from th~ start 
of cons~ruction of the alUDii.na plant units and mastering comrn:i.s
sioned capacities within two years. 

1.9. Financial and economic evaluation (Chapter 10) 

Financial evaluation of the project has been prepared on 
the basis of 20 years ot operation of the plant. 

Calculations r.ave been prepared on the basis of priees at 
the end of 1987 without escalation. 

The foreign exchange component has been estimated on the 
basis of exchangft rate of US 8 = Rls 66. 
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Por the est:lllation of the Peasibilit7 Stad7 the nol'!ilal at
tainable capacit7 is assmned equal to ~~~000 tpy of ~lu:nina. 

Pinencial analysis has been prepared for above capacit7 on 
the basis of current Irani.au prices ot finished products of pro
cessing as •ell as the production expenses: 

_ l ne .. cription 

1 Total investment costs 

including: 

1.1 Pixed capital 
1. 2 Working c .1pi tal 

2 Average a~ter-tax revenue 
per year during 20-year 
operation period 

including: 

2.1 Net profit 
2.2 Depreciation 

Average profit on capital after 
reaching break-even point 

4 t Payback period 
Break~even level 

- 5th year of operation 

5 I 
I 

- 10th year of operation 

- 15th year of operation 

6 Internal rate of return 

---+-----··--------- ---

Unit 

--

I --Value -
~AS ilt ~ero 

I ~ 1
·cost ot 
sulphu

i lrous gaa 

Rls 41622 41622 
million 

do 
do 

do 

do 
do 

" 
years 

thou.t 
~ 

" 

" 

40563 40563 
1059 1059 

2640 1718 

1050 

1790 

184 -92 
118 -59 
~ 
36 
3.4 

-72 
1790 

4.7 

22.7 

- -
lli 
82 

.2§.. 
49 

-
Project financial evaluation was also executed according to 

CO?r1FAR system. IRR calculated in this system based on 15 year 
• operation period emounts to 1.8~. The difference in IRR level 

provee the rise of production efficiency after compens~tion for 
project implementation costs and covering the losses of first 
years of operation. 
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1.9.1. Total investment costs 

The total investment cos1;e for construction of the 200 ths.tfl 
l1ant will amount to Rls.401 934 rnln1 distributed as follows: 

• 

1. Buildings a.."'l.d structures 
2. Technology (know-how) 
3. Equipr:ent t 

including: 
3.1. Imported 
3.2. Local 
3.3. Installation 
3.4. Insurance and taxes 

4. Project implementation, including 
land 

Rls.mln. 

16,488 
665 

11,629 
106 

1,313 
1,008 

9,354 

..... -· -·- --- - ---- ------···--... 
Sub-total, fixed capital 

.5. Working capital (credited) 
6. Interest on working capital during 

construction period 

TOTAL: 

Out of the total aoount of costs: 

- Local costs 
- Foreign exchange component 

1.9.2. Project financing 

23 

40,934 

23,139 (56,5%) 
17,795 (43.5%) 

According to the financing arrangecents, a total amount 
of the fixed capital (Rls.401 563 mln) to be allocated by the 
Iranian government as state subsidies. 

A total amount of the working capital (Rlo.1 1010 mln) 
will be provided as a short-term loan (corimercial bank) at 
13% annual interest to ensure the needs of the first year 
of operation. 



- 13_ -

1.9.3. Total production costs 

The total production costs on an average annual basis 
I for a total plant operation period at a feasible normal capacity 

{200 ths.t/y) are Rls. 9,176 mln. 

• 

A break-down of the costs is as follows: Rls.mln 

1. Raw materials 3,342 
including: 
1.1. Alunite ore 1,265 

1.2. Sulphur 800 

1.3. Potassium hydroxide 1,Z'/7 

2. Auxiliary materials and utilit:.es 1,495 

3. Wages and salaries 2,079 

4. Maintenance and repair 465 

~ ,_ ..... --·- ·--- -- ..- .. --- ---· --------------------- --·----- - --------

Sub-total, operating costs 

5. Depreciation 
. 

6. Financing costs 

Total, production costs 
Inciudtng; ·-·· 
- local costs 

... --·- - - ·..:. "foreign costs 

7,381 

1,790 

5 

9,176 

7,889 
1,287 

The cost of production of 1 tonne of alumina is as follows: 

1. Total costs, Rls.mln 
2. Excluding: 

- potassium sulphe.te 
- sulphurous gas 

J. Alumina cost of production 
4.Same, calculated per 1 tonne 

ot alumina, Rls. 

Foreie 
1,287 

-

Local Total 
~889 9,176 

~292 
1,400 

~292 
,400 

1.,197 2,484 

5,985 12,420 
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1.9.4. _Conclusion 

On the basis of the prepared reasibility StJdy the following 
conclusion can be drawn: 

1. Construction of an alunite alumina plant in Iran will 
inake it possible to create an indigenous source · of almn.injum 
raw materials and to give up importing the corresponding 
amount of alumina and potassium sulphate. 

The calculations show that the alumina plant construction 
will make it possible to tncrease currency inrlow to Iran by 
US Dollars 112 mln. (at official prices leve:.). 

2. Commercial efficiency of processing alunite int~ 
alumina depends on its integrated processing and producing 
potassium sulphate and sulphurous gas aa by-products. 

It follows from a market analysi3 that sulphuric acid 
produced from sulphurous gas (400 thous.t/year) cannot be 

• sold in the local market in Iran during the nearest 10 to 15 
years. One of the major uses of sulphuric acid is production 
of phosphate fert~lizers. According to the Geological Survey 
of Iran there are several low-grade phosphate ore deposits in 
the country, the ore requiring beneficiation prior to proces
sing. But it requires carrying out the geological prospecting 
works at these.deposits for evaluating the reserves and quality 
of the ore, followed by the bench-scale and pilot testing 

• 

of the material. A feasibility ··itudy is to be prepared for 
construction of the ore beneficiation plant&. 

One can assume as one of the alternatives that Iran 
will show interest in exporting sulphuric acid as a compen
sation, for example, for KOH supply needed for the al~na 
production or in processing so3 into elementary sulphur. 

An assessment of utilizing so
3 

obtained in the process 
is not specified in the contract for prepare.tion of the Peasibi
lity Study and to be performed by the Iranian side • 

A total volwne of potassium sulphate produced (about 
100 thous.t/year) is to be sold in the world market. 
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~. The internal rate of return which is equal to }.4-~ 
is d:1e to the high investment costs involving local funds 
for :financing the construction works at a low production 
capacitJ which is limited b7 a market for the co-prcducts. 

4. The ratio of foreign currencJ' replacement due to the imp

lementation of project (without taking into account the sulphuric 

acid production) is: 1 US S • 303 Rla. 

5. The :Peasibilit7 Stud7 is prepared iD full volume 
according to the contract and the "l(anual for the Preparation 
of Industrial iieasibili t7 Studies• {Uni tecl llations Bew York 
1978). I - I 

• 
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2. GBDJW, DITIAL DATA 

I 2.1. General Background .udormation 

• 

Bowadap alnminiwa 1ndu&tZ7 of Islamic Republic of Iran is lt
preaented by the existing Aluminium Plant set up b7 IRALOO with 
annual capaci t7 of 45 thou. tona of alumi n1 wn in Arak. 

The Alnmina for this plant as well as potaeaiwa sulphate 
f'or agricu1ture are imported. 

B7 the end of the current decade IRALCO intends to increase 
alnminiWll production up to 120 thou.tp7. It will entail· 
increase of almri na impori up to about 240 thou. tp7. And these 
demands tor aluminiwa will be me1r for about 30-40!'. 

it the same time vast iDTestigated deposits of raw 1aterials 
containing a1um1n1wa (in tom ot alunite and bauxite) are available 
in Iran. Thia tact creates faTorable prerequisites for development 
of aluminium industi, based on its own raw •terial resources, 
i.e. alunite ore • 

The ,,;arve7 prospecting works, carried ou~ b;y the Geolo-
gical Survey of Iran, ensure the estimation ot the reserves of 
these deposit• under catego17 c2 (categor.y R-2 in accordance with 
the International Classification ot mineral raw material reserves) 
in quantit7 exceeding 1 bln.tons, including 600 mln.tone of 1'aJ')cand 
deposit, with average alunite content from 38 to - in the ore. 

· · · - · 2.2- Project ·Idea 

The Programme of Development of Iran compiled within the 
framework of the count17'• economio polic7 tor the 20-7ear 
period envisages primary realization of the measures aimed at 
meeting tli8 industrla"l production requirements based 
on the internal eoureea tr.r currenc1 eav!.ng. For realization of thiJ 

- - - -· -·4-- -----· 
Programme special attenti~n is paid to utilization of potentiall.J 
rich raw material resources and the necessity to increase the 
variety of u:anufactnred products. 

Proceeding from the tasks and goal ot the afore-mentioned 
Programme, the eetting-u ~ ot aluminium 1n4uatr, on the basie ot 
national raw material sources (alunite and bauite) within the 
framework ot Rational •~onomic polic7 of Iran will ensures 
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- development of :lndepenc! lilt econo117 due to e:.pana!GD of 
aelt-p1"0Tision in raw .. terial and illduatrial yroducta1 

- :lncluatrial dnelopaent of vast acarce::.1 populated region 
in north-western 11an of the count17; 

:-- cessation o~ alnnd na impl.'::::-t ~ ~ch will result in foreign 

currenc1 88~isgrated 
In case of rpi?o~essing of alun1.te ore the eul,h•lric 

acid and potaasiWll sulphate are prodllced beaidea the alttm1na. 

According to ~01"11Btion a'Vfdlable with Subcontractor the 
potassium sulphate ia a Talnabl• potaasiwa fertilizer, and taking 
into account 1 ta h1.gb demand :in the world IDllrket, 1 t c&n 
be one of export items. 

2.3- Aim ot the Project 

'!he main aim of the Project Bo.DP/mA/85/003 is the prepara
tion of the Peasibilit7 Stud.J' and the c81'1"Jing-out ot pilot tes
ting of technological and reference samples ot alunite ore. In 
December 1985 UIIDO and V /0 "'.?netmetpromexport • signe~ 

• Contract Bo.85/108 for the elaboration of the above Peasibilit7 
Stud7. 

2.lf.. nant Capacit7 

Por economic evaluation of alum. te ore processing feasible 
nc..rmal capacit7 ot the plant is assumed in the Peasibilit7 
Stud7 equal to - 200 thou.t/year of alumina. 

-- .. - . ___ .. Production of potassium sulphate am sulphurous gas is _ 
calculated proceeding from the quality of initial ore and shall 
amount to 1 potassium sulphate - 216 ths. tpy, sulphurous gas -

-140 ths. -tpf!. (100',g S). - -

2.5. Project Implementation Scheclu.le 

!he· construction ot the il0 mna plant can be implemented 
during 6 7eara taking into consideration the Iranian conditions. 

2.6. Project Promoter 

Proa the Iranian side the State Iranian compan7 .ARl;tP {Aluminium 
Raw Material Programme) established in 1982/83 is considered as 
Promoter lTehran, 15, Southern .lban, Shahid Hassan .lzadi, 1.59861 

Iran). 
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th• range of C011>8J17•• activities compriaea procluction of 
a]nmna troll doaeatic reaOU"Ce• an.d investigations connected with 
ita proceasiDg tor production of alum1nhm. 

2.7. Pro~ect Subcontractor 

In compliance with proTiaiona of Contract Bo.85/108 
signed. betweea UIIIDO and T/O "!avetmetpromezport• the Project 

ia intmated to tbe .lll~Dion Research and Design Ineti tute of 
Alnmia1um1 llagnesiwa and Electrode Ind.ustr,y - YBI of the ll:i.nistr.r 
ot Bonterror.a metallurg of the USSP. lLen1ngrad1 Y.o. Srec1n17 
Prospect, 86). 

The USSR ia ihe sole countr,y which bas brought aluni te ore 
waeteleas processing to industrial level (Kirovabad al11m1nium 

plant comn::lssioned in 1966) • 



' 

19 -

3. l:ARKET AND PLANT CAPACITY 

3.1. Demand and J.Iarket Stud7 

IBALCO plans to increase the capacity of the operating alu:ni
niw:i plant up to 65 1 000 tpa by 1990-91 which would mean an:lual 
i.!:port of 1251 000-1351 000 tons of alumina. 

Iranra de!I!.8.Ild in alum:ird.um toward the end of l"\~rning decade 
is expected to be 160-1851 000 tpy. 

Accorc!.ing to Iranian information toward the :va~r 2000 the 
country's demand in aluminium will increase up to 300-4001 000 tpy.- - -.---

• ~ r • . -

In case the Iranian government adopts a decision to create cwn·, :~_ .: 
proper ca;>aci ties to tleet the said demand it will be n,?cessary ~ --
to impor:: 600-8001 000 tpy. 

At the same time Iran possesses the favourable possibilities 
to develop aluminium industry on the basis of their own raw material 
resources-alunite ores. Vast reserves of these ores (over 1 mlrd 
tonnes) are found in Nonthern regions of the country. 

Sub~ontr!ctor's experience of industrial processing of similar 
raw materials (Kirovabad aluminiwn plant in the USSR) shows that 
high economic efficiency of using alunite ore as raw material for 
production of aluminium is ensured due to manuf act~ri~ of sulphurous 
gas and potassium sulphate along with alumina. 

so3 is the raw material for the production of sulphuric acid. 
- - --- - -Th-ere are two Irart.ian sulphuric· acid manufacture using the 

elementary- sulphur after treatment of crude oil with high sulphur 
content. 

According to the information available there are no other 
sulphuric acid manufacturers ~mong Persian Gulf countries. 

The additional amount of sulphuric acid after processing of 
alunite ores could be used in production of phosphate fertilizers 
or to meet demands ot other countries of this region provided the 
appropriate favourable conditions for development -or economic and 
trade relations between Iran and oth9r countries of this region 
are crea t <:d. 

Presentl7 some Arab oil producing countries meet their demands 
in sulphuric acid b7 treating their sulphur in other countries (for 
example, India) on the basis ot compensation tor extra services. 

. ., .. • -• 
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Great volumes of sulphurous acid are used in reactiou with 
,hosphates for production of superphospbate and phosphoria acid. 

The availability of large deposits of phosphates in Iran 
' (Dalir, Shemshak1 Bekbahan) creates favourable prerequisites for 

organisation of further stages o~ the project of the phosphate 
fertilizers production using the excess of sulphuric acid obtained 
as a by-product of alunite ore processinE;. According to "Chemical 
Fertilizers Distribution Co" the whole amount of fertilizers to be 
produced could be coneW!led by Iranian agriculture. 

As for potassium sulphate market actual worls consumption of 
potassium fertilizers is estimated to be approximately 26 mln tons. 
Potassium sulphate covers 1,3 mln tons (recalculated on x2o) or 5" 
of overall consumption. 

By "British Sulphur Co's~ estimate in the 90-ies the demand 
for potassium sulphate is expected to be characterized by high 
rates of its consumption increas"' (average by 3" per year) mainly 
due to growing demand fC'r this product in developing countries 
with arid climate. These climatic conditions cause big problems 

• mainly salty soil and in this case the potassium sulphate is more 
preferable than other potassium fertilizers in providing soil 
with potassium. The annual consumption of potassium sulphate is 
expected to attain 1 ,8 mln to1;..s by 1996. 

The world level of potassium sulphate consumption is es 
• 

follows: 

• • 

l, -. c 

Aaia 
Africa 
1'.America 
Latin Amercia 
Australia & Oceania 
w.Europe 
Others 

Total 
- .... -··· -

. 
1985/86• 

ths.t " 2?1,1 22,1 
120,9 9,9 
114,9 9,4 
50,8 4,1 

5,5 0,4 
558,2 45,5 
106,0 8,6 

... -·· -·--·- ---· . 
122?,4 100 

"Phosphorus and potassium", N 0.151 1 138?. 

z. zm: 1 a.as ;_ca 5 WC - a -~ .1s ___ u . .: _ 
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As uotassium sulphate is widely used for ra.._sing tobacco, 
grapes, citric plants its main consumers are the countries 
specialized in production of such. In Western Europe the main 
consumers of potassium sulphate a~e Mediterranean countries 
(Italy, Prance). 

The share of potassium sulphate used in North Africa amounts 
to 7(1/, of .the total quantity of all potassium fertelizers. 

It is in great demand in SAP and Zimbabwe for raising tobacco. 
In Latin America potassium sulphate is used in Cuba, Mexico and 
Brazil. 

The said countries meet their demand for this kind of 
fertilizer mainly by importing it. 

China is becoming on of the largest consw:iers of potassium 
sulphate due to great amount of agricultural production end high 
r-~pq of its development; China plans to purchase this year 
40· ·00 tons of th!.s fertilizer. Chin.a may be considered as a 
great importer of this product in the nearest 10-15 years for 
it has no domestic production of potassium sulphate. 

Actually Pakistan imports about 50,000 t of potassium sulp
hate and by 1991 this amount is expected to double. To our know
ledge neither Pakistan nor other countries of this region plan 
to organize such a production. 

Leading exporters of potassium sulphatb are West European 
countries. The world main producer of potassium sulphate is the 

______ !~'!1-~--~~~-n c~mpe.n~ ''K.~l~ __ und: Sal_z" with its annual capacity 
500,coo tons which means about 30% ot the world capacity. 

West European producers of potassium sulphate sell it mainly 
to North African countries. 

It is expected that in the 90-ies Israel, Tunisia, Canada 
and Jordan will join the number of potassium sulphate producers. 
The latter is the world biggest phosphate supplier at present. 

In Iran by 1992-93 potassium sulphate consumption shall 
increase upto 100,000 tpy. Presently the CO\ll'ltry has no domestic 
production ot th:J.s product. The availability of large deposits 
ot alunite ores hffers poss!bilities to organize the production 
ot potassium sul:>hate in parallel with alumina production, as 
well as its expo:"t in nearest Asian countries which would be 
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• attractive for these countries because of lower transport costs 
co:cipared with import from West European countries or Canada. . 

3.2. Sales forecast and marketing of products and by-products 

Taking into consideration the de:t:land for potassiW!l fertili
zers, prospects of phosphates mining development and plans for 
expansion of alumim.um scelter in Arak the FS is based on the 
assumption that all alumina produced by processing alu.-.Ute ores 
(2001 000 tpy) will be consW!led by Arak aluminiun scelter. 

ao,ooo typ of potassiwn sulphate obtained as a by-product 
will be consumed in ·the country, the remainirig 1362 000 tpy 
are to be exported. 

The utilization for production of sulphuric acid will 
probably depend on the development of base for phosphate raw 
materials mining. 

The alternative of its utilization for the period before 
phosphates mining is the production of elecentary sulphur. 
For calculations in the FS the evaluation of so3 was cade procee
ding from the cost of elementary sulphur contained in it. 

Sche~~:e 3-1 contains the estimate of sales revenues made 
on the basis of ARtIP data concerning the price of manufectured 
products, outlined program::ies of their production and sales. · 

3.3. Production programme 

----·--··· -·--- For calculation in· the PS it· is assumed that all production 
(main and by-products) except alunite mud is to be sold .Jo the 
consumer. 

The level o~ production is determined by the capacities of 
alumina production already commissioned. 

The calculation of production capacity commissioning b~sed 
on Subcontractor's industrial experience is shown in Schedule 3-2. 

...... ·,;·:.··· .. , •: ... ~· - .. - ,,.. .. ' -" . ,. I . ,, 
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Unit 
price 

Products Rla/t 

Alumina 20000 

J'ot~!'lsium 
sulphate 
(52% ~O) 24500 

~ulphurous 
gas (100% S) 10000 

Total 

4 
.Estimate ot sales revenues 

1-at year ' 2-nd year 
I 

Salea, thou.t Sales Salea, thou.t 
' revenue a 

~----· ··-·-·--· ....... ~ ...... ----··· ·-··-·-···--· 
Ex- Lo- To- Rls.thou Ex- Lo- To-
port cal tal port cal tal 

- 70 70 1,400,000 - 181 181 

- 75 75 1,8)7. 500 115 80 195 

- 40 40 400,000 - 120 120 

),637,500 
' 

Sales 
revenue a 
Rla.thou 

),620,000 

4,777,500 

i,200,000 

9,597,500 

-.. 
--··'"· ---.. ------··----···, 

3-rd year & ao on ·---··-·- .. 
Sales Sales, thou.t revenue a -Ez- Lo- To- Rla.thou 

port ·cal tal 

. - 200 200 4,000,000 

1)6 80 216 ~.292,000 

- 140 140 1,400,000 

---·~ .. 
10,692,000 

I'\) 

"" I 

I 
I 
I 
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Alumina production capacity commissioning 

Years from 
starting-up 
Quarter 

Alumina, 
tJis.t 

l 

schedule 
Schedule 3-2 

1 i 2 3 end so on 
.. - - ------ -- - --- -----· - - - - -- - - -

II III IV l I II III IV I . II III IV 
- ------ --·-----------------·- ---....- _. -- ---. . 

50 

Schedule 3~3 shows production programme calculated on the ba..sis o 

commiesioning schedule and the data on by-products yield. 

Schedule 3~ 3 

Production progranme 

····-- ---------------------····-- --
Amount at ; I-st 

4 Production 10~ capacityj 
: ths. t . I 

year II-nd year III-rd and 
so on 

• I 
I I 
I i ths. t capaci- . ttis. - t capaci- ttis·. t capaci· 

ty, " ty, " ty, " ! i 
1. Alumina I 200 I 70 
2. Potassium 

sulphate 216 75 
·--- · - - 3. --so

3 
· ·· · · : · 

· c100% b) 140 1 40 

3.4. Plant capacity 

35 181 90.5 

34-? 195 90,3 

28.6 120 85-7 

200 

216 

140 

100 

100 

100 

The normal plant capacity 200,000 tpy ot alumina is qeterminad 
in the.JS prJceeding from: 

- induatrial experience ot Subcontractor; 
- availability ot alunite ore reserves; 
.. posf;ibility of marketing ot all by-products; 

- pro,,ision ot existing alumiriu111capacitiee taking into considera
tion their further development on the bas~• Qf.~Jl'J.r own raw material1 

The v.?1.i.ation ot normal capacit7 within the range ot ! 70000 tp7 
and it• effect on project performances are studied in sensibilit7 
analysis (chapter 10.5). 
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Provided t~e desiE?l desilicetion, security filtration, preg-

ncnt li~~or precipit~tion e.nd eluminium hydroxide c~lcination 

processes ere-observed, physico-checical characteristics of the 

elumim. prduced from s.J •1nite ore will correspo~d to the follo..-:ine; 

specific~_tions: 

Type I Content 'of r.mjor impuri :ies,+L.O.I., e..lphe-il ... o
3

, 
% min c. 1 t:t. % r:mx % cs:x 

I
, Si02 1 F~2~.3 r;...,-0~ 1!~20 

i I end K20 in j 

I.

. ! terns of r 
; ""e 0 •, .a.·. -2 

i 

1 j 0.02 o .03 o ,4 o.a 30 

2 I 0.03 0.05 0.5 1.0 25 

~otes: 1. Content of eluminiuo oxide in finished elumina is 

detem.ined e.s difference betr:een 100% end sum of conten'ts 

of iml)u:-ities listeC. in Table, vrhich ehe.11 be e.t lee.st 

98%. 

2. Content of P2o5 shell not exceed 0.002%. 

J. Content Of ir.?puriti~s end L.O.I. is deterr:ined with 

elu.rnina dried e.t 300°c. 

4. Content of minus 40-rnicron frect::Lon s.l-ie.11 not e.xc~ed 

40%, ~hich correcponds to European type nlurnine • 
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4. ?.:A.TERI/JS AlID INPUTS 

~ .1. ~:iterie.l Base of Alumina Ple.nt 

T~e following industrial inputs will be used for alu..Tti.na 
production: 

- raw riateriala alu..'li te ore; 
- industrial products: sa:Jrltur, potassium hydroxide, sodium 

hydro:dde; 
- auxiliary r.iaterialst filter eloth, flocc':llant; 
- fuel: fuel oil, na!ural petroleu.~ 6es; 
- utilities: electric power, heat (steam), industrial. water, 

potable water, compressed air. 

4.2. Specifications ot Raw Ueterials, Fuel, Utilities 

4.2.1. Al~nite ore 

To be processed by the ialka11ne-reductionmethod aluni te ore 
must ~eet the following specifications: 

- alunite content in the ore 43~ minimum. 
The higher the aluni';e content in the ore, the lower is the 

cor.sumption of raw materials, !~el, power, etc.a 
- content o! non-alunite alumina (r.e.olin) 2.0% mex. 
These conditions ensure mini~al losEes of caustic with alunite 

mud, as well as reduce consumption of caustic potash used !or 
make-up of caustic losses; 

................ molar ratio of potassium in ore to tote.lconte.ct o! alkalis .. 
K20 + Na2o shall be 65% min. Uncer such conditions part ot caustic 
losses for treatment o! red~ced ore may be compensated by caustic 
soda which is cheaper and readily available, as compared to 
caustic potash; 

- size ot lur.ips of alunite ore delivered to the plant srall 
be 150 to O r.-ir.i. 

4.2.1.1. Che:nical analysis of l:.l.unite ore used as a basis 
!or calculations in FS: 

"'·• ,'"'.•.....-• -.·. ·~ '•.., • ' •• I ,• .- • # _. ' .~ ~ : ' # 
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Components Ore, 49.1% of alunite 

so, 
Al2o"j common 
K20 

Na
2
o 

Si02 
L.O.I. 
Others 
Al2o

3 
of alunite 

Al2o
3 

on non-alunite 

4.2.2. Sulphur 

19.31 

19.85 
3.32 
1.55 

45.68 
?.OO 
3.99 

18.44 

1.41 

Sulphur is used as a reag~nt for reduction of alunite 
ore. In this process it oxidises to so2 without losses and 
along with so

3 
reduced from alunite is fed to the acid plant 

for production of sulphuric acid. 
Sulphur shall be free from ogranics or impurities which 

.. ma:Y negatively· affe'ct. operation of the acid plant•· 
. 

4.2.~. Potassium hydroxide 

Caustic potash is used for compensation of loss of caustic 
alkali in production of alumina. 

At the same time it is used for production of 1 t of 
potassiumsulfate per ton of finished alumina. Commercial-grade 
potassium hydroxide may be delivered in solid or liquid from, 
produced by any method, including a diaphragm process. 

There are no special specifications concerning its purity. 
Content of KOH in liquid caustic shall be 50% min. 
4.2.4. Sodium hydroxide 

Caustic soda may be partially used in place of caustic 
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potash in processing alunite ore rlth relatively high potas-
siwa content with respect to the sum o! alkalis in the ore. 

f Commercial-grade caustic soda is required, there are no specia1 
specifications for its purity. 

4.2.5. 11lter cloth 

Filter cloth is used for filtre.tion of various slurries 
and liquors containing fine impurities. 

Filter cloth must be resiste.nt to hot alkaline liquors 
with alka:l.i content (as Na2o up to 150 g/l). 

All types of synthetic cloth used in the Bayer process are 
suitable for this process. 

4.2.6. Flocculant 

Both syntheti~ flocculant (for example, Alclar-500, Great 
Britain) end commercial flour may be used. 

4. 2. 1. Fuel 

Process fuel j s used for roasting and reduction of aluni te 
ore, calcination of alumina, and i! requi:-ed, for drying of 
potassium sulfate. 

Fuel oil with low heat value 

and natural gas with low 
kcal/kg may be used as a process fuel. 
fuel. shall not exceed.1%. 

p 
ot QH • 9500-9800 kcal/kg 

heat value of 8000-8)00 
Sulphur content in the 

For the PS estimations the fuel oil is adopted as the main 
fuel because of its lower cost es compared with natural gap. 

4. 2. 8. SteBJ11 

Superheated steam is used for process needs at pre3sure of 
7 bar. Steam is required continuously, 365 d/yr according to ope

ration of the plant. 

4.2.9. Compressed air 

Compressed air !~r process needs is used !or ~gitation of 
slurry in precipitatorsfe~roasting and reduction/J'pn~umatic 
conveyors, and instrumentaticn. 

Air used !or instrumentation shall be chemically dry. Air 
tor process needs ohall be !reed !rom water mechanica~ly. 

Air para~eters: p~ecsure 6 b~r. 
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supply: continuous, 365 d/yr. 
Compressor station shall be pro7ided with two indepen~ent 

electric power supply sources. 

4.2.10. Water (industrial) . 
Clean fresh r.ater is used for make-up of the water recircu

lating system. Chlorination or other nnter treatment is no~ 
required. · 

4.2.11. Potable miter 
According to Ire.Lian norms. 

4.J.Selection of the Supply Progra11111e 

ill above industrial inputs except caustic potash and filter 
cloth are available in Iran. 

FS provides !or import of caustic potash and filter 
PS considers the following potential sources of r..ain input·s. 

4.3.1. l..lunite ore 

Potential sources of alunite ore supply are the deposits in 
the re<;ion of '.!!akestan {Haftsenduk, Tailr_anu, Bash-Kul) as the 
best deposits in respect of reserves e..11d o~e quality. 

Reserves of el.unite ores of these eeposits are estimated at 
600 mln. t ( ce.tet;ory R2) nith average content of alt.:.ni te in ore 

3~45%. 
Depesit IIaf4.~anduk located 10-12 km from the plan·t site is pro: 

sed as a me.in. deposit. The ropev:ey is proposed !or pre deli very 
to the plant. 

4 • 3. 2. Sulpfur 

According to AmiP data the required (iU&nti ty of sulfllur may 
be supplied by the Hangi.ran oil refinery (town of Saraks) or b7 

"P.asi Petrocher.dcal Co.'' from the island of Hark. 

4. 3. J. ·Potasaium end sodium hydroy.ides 
At present Iran he.s no source of caustic potash or soda. 

Considering relatively low content ot potassium as compared 
to sum ot alkalis in the initial ore, PS provides only for i1:1ports 
ot caustic potash by rail via Ju!fa station. 

The USSR cay beone of potential suppliers ot caustic potash. 
However, this requires negotiations between the Iranian and Soviet 
organizationa et a later atage, as \\'ell as with other poi:b1~t1a' 
world suppliers. 

. .. 
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Under the condition that the Iranian side would resolve the 
the problems related to the utilization of chlorine, the alter
native so~e of potassium hydroxide supplies may be the setting
up of its captive production unit within the framework of the 
Plant, baaed on the processing of potas~ium chloride, supplied 
from the USSR. Taking into consideration the smell requirements 
of potassium hydroxide this variant cen be more economicelly vieblt 

4.3.4. Filter cloth 
According to ~ information, Iran has no local source of 

filter cloth of required quality, so FS provides for imports 
of this cloth. 

Decision on selection of a supplier of filter cloth vill be 
taken by the Iranian side during il:lple::ientation of the project. 

4.3.5. Plocculant 

Since industrial flour may be used as a flocculant, FS pro
vides for supply of this material by local manufactures. 

4.2.6. Fuel oil 

According to ARl.!P the required quantity of fuel oil cay be 
supplied from Teheran or Tebris oil refineries by rail. 

4.3.7. Natural gas 

The gas source is a gas pipe line Kazvin-ZinJan being built 
5 km away from the site of the plant. PS provides for use of natural 
gas as reserve source of fuel. 

4.3.a. Electric power 

The main source of electric power supply to the plant is the 
230-kV and 400-kV transmission line Teheran-Zinjan of the Iranian 
electric power grid in the vicinity of the plant. Partially power 
demand will be met by TPP the construction of which is forseen by 
FS on the plant territory. 

4.3.9. Steam 

TPP is considered the source ot providing process needs ot the 
plant in steam and is located on the plant site. 

4.,.10. Water 
' 

Provision of ,the plant production and service needs with water 
water is proposed 'from the underground sources. In winter the 

' 
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river Abhar-~dlli&J' be used as a source of industrial water 
supply. At 1B)i.trc~e£01ltle project a survey may be required 
for assessmentYOf reserves of ground waters. 

4.3.11. Compressed.air 

The plant cocpressor station is adopted as a source of 

co~pressed air. 1 d revea e 
Dased on the potential sources of industrial inpu.ts and 

materials J'S assumes the f'ollowing supply programcei 

3 

4 

Caustic potash 

Filter cloth 

Imports 

Imports 

25 ropewa,y 

railway 

Fuel oil Teheran 250 railway i 5 
I 
I 
I 6 

Na turel. gas 

I 

I ? . Electric power 
. t•. - .• ···- .... 

! ' ! 

8 Steam 

9 Water 

10 -~ompressed air 

Gas mains 

Pov:er grid 

TPP 

U nC.erground 
sources 

5 

25 

-
5-'l 

Compressor -
station 

gas pipeline 

transr.iission 
·line 

pipeline 

ditto 

_ i ditto 
I 

- ___ ....___ ___ ·--~----....il-----------r-' ------
4.4. Supply Progracme 

The !ollowing supply prograr.une is proposed on the basis of 
process data on current derne.nd in materials and inputs !or pro-
~ction purposes~creat:l.Dg the required stock e.nd inventory in con
tormi ty with the produ.ctio~ programr.ie ot tbe plant • 

........ , ...... ~ 
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: snr I~em 
! . I 

IUnU o-r 
-, CUrrent , .Invento.:.1 Stocks I ~otal 

prosJ,uc- ry( work-! 
tion in-prog-j I . 'meas. I 

I 

ress) , I ; 

. 
i 

1 Alunite ore 1000 t i 1.390 120 ; 100 i 1610 ! 
i i 

i 81000 2 SulplP..ir t : 80000 ,- 100 
I I 

3 Caustic potash ! :2 :90000 i 2800 1200 : 94000 I I 

4 Filter cloth : 60000 I 
60000 : -' I 

I I I I 
I 

I ! 
5 Fuel oil ;t i 59500 I 10000 69500 !-

I 

6 Electric power 1000 kWh 1 270000 
I 

.. - 270000 

1 Steam 1000 t 11346 - - 1346 ! 
1000 m) I ; 

8. Water I 3000 - - 3000 i 

Aluminium hydro-! 
! 

9· I xide (10~ I 
A1203) : t ,- '4570 - 4570 

4.5. Cost estimate 

Costs of raw materials, supplies, fuel and utilities are 
estimated on the basis of the supply progr81l".me and unit rates 

··-·-· -for· theee materials e.nd- inputs at prices on the end of 1987 ·(accor- · 
ding to ARMP). Exchtlnge rate !or estimation of cost of imported 
materials is US S 1 • RI66. 

Estimates of annual production expenses for materials and 
other production inputs are shown in f:chedule 4-1 

1or su.JDCSry of production expe~ses !or materials, fuel and 
utilities ref er tc. Schedule 4-1. 

Foreign exchange components of the costs are given in brackets 
in Schedule 4-1 • 
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Schedule 4-1 

Production Cost Estimate 

ltaterials and inputs 

1. lrlain production units 

Unit of Facility and cost item Unit 
meas; price, 

S/X Qty 

--·-
1 2 3 4 

1 Ore receivin~ unit, 
secondary and fine 
crushing, blending 
storage, loading 

1.1 10150 1000 kWh Electric power 

rials 

5 

2900 

Total 
cost, 1000 
rials 

6 

29435 

Total of 1 29435 

2 Dry grinding 

I 2.1 ~o t Grinding bodies 600 20?6 

2.2 47500 1000 kWh Electric power 2900 13??50 

2.2 5300 m3 Potable water 4 21 

Total of 2 13984? 

3 Roasting and reduction 
-·-- - ·-- ---------- ··- - --with blower station 

3.1 1390000 ~ Alunite ore 910 1264900 ., 

3.2 80000 t Sulphur 10000 800000 

3.3 1400 t Refractories 40000 56000 
1 • 

3.4 10 " '!iscellaneous 1551000 155100 

3.5 40000 t I Puel (oil) 1300 52000 

3.6 40000 1000 kWh I Electric power 2900 116000 

'!>. 'l 6900 m3 Potable uater 4 28 
. ·-···· ------ -·---· -----.. Total of 3 

. 1 
2444026 
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4 

4.1 16490 

4.2 . 2640 

4.3 3'700 

5 

5.1 30000 

5.2 5069?0 

5.3 40500 

5.4 6500 

6 

6.1 10000 

6.2 90000 

6.3 ! 22000 

6.4 t 632680 

6.5 ~ 4800 

? 

20000 

96860 

29400 

3 

t 
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---- - -------

Sulphur and caustic 
potash storages 

Steam 

1000 k\Y"'.u Electric power 

m3 Potable water 

2S3 466? 

2900 '7656 

4 ! 
I 
I 

15 
- -- -- - -- - . ! - - -

Total of 4: 

Digestion, desilicati
on and mud washing 

m2 Pilter cloth 

t Steam 

1000 kWh Electric power 

m2 Potable water 

t 

.Total of 5: 
i . 
Evaporation end potas

. sium sulphate 
production 

Pil t er cloth -

Caustic potasn 

1000 kWh Electric power 

t Steam 

m3 Potable water . . - --· .. ~ - -· ·- ---·--• :Total of 6: 

Precipitation, hydrate 
. handling, hydrate 
;storage 

m2 Filter cloth 
I 

t iSteam 
.f 

1000 kWh Electric power 
I 

t 16?.5 
I 

'. 283 
! 
~ 2900 

I " 

i 

16?.5 

14190 

2900 

283 

4 

t 16?.5 

283 
I 

~ 2900 

12338 

(5025) 

1434?3 

11?450 

26 

2659?4 
(5025) 

I 
i 
J 

t (16?5) 
! 

(12?7100) 

63800 

1?9048 

19 

1521642 
(1'Z/8??5) 

:3350) 

2?411 

85260 
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8 

8.1 

8.2 
I 

• . . 
! 

S.4 i 
i 

I 
9 I 

• 

200 

18000 

5280 

4000 

20 

1500 

1300 

·' 

t . 
; t 
j 
f 1000 k\Yb 
i 

m3 I 
; 

t 

t 

1000 kWh 

- }5 -

6 
l 

_ Potable water t 4 - 18 
---- t·-·-- --- -;____ -- --

- Total of ?: ! 116039 
: (3350) 

Calcination, finished i 

alwaina storage 
140000 Refra:toriea ' . tsOOO 

Puel oil I 1300 23400 

Electric power t 2900 15,12 
I 

Potable water 14 • 16 

------1 . 
Total of 8: 46823 

Potassil!Dl sulphate 
drying, potassium 
sulphate storage 

Refractories 40000 

Puel oil 1300 

Electric power 2900 
I -- ----· ----------------- ---------
' Total of 9: 
1. . - -
t 
I 
t 

Grand total of 
main production 
units 

. 
I 
t 
I 

I 
I 

800 

1950 

3770 

6520 

4582651 
(1287150) 
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Schedule 4-1 (cont'd) 

ltaterie.ls end inputs 

2. Po~er fecilities 

Unit 
of 

meas. 
I
! Facill ty and cost i tea Junit 

.price, 
I lrl~s 

Total 
1000 
rials 

-· ____ ..._. ______ ·-----------------~---------
1 2 

1 

1.1 I 15585 
I 

" 1. 2 i 1600 
j 

1.) . 5100 

2 

. 2.1 Z7150 ......... ~ .... --. 
I '. 

2. 2 195 

2.3 : 2000 
I 
i 

i 
I 
! 

I 

J 

t 

4 

Trens!ormer oil tacili
. ty, rnein stepdown subs
: tation, electric sub-
. stetion, gas distri bu-
tion stetion, fuel oil 

·facility 

Steam and hot water 

1000 kWh · Electric power 

m) ; Potable water 

5 

'28J 

! 2900 
I 
'4 
; 

6 

4411 

4640 

20 
----------·-;-------·-

j Total of 1 
i 

: Compressor and ox.ygen 
stations 

! 
i 9071 

i 
12900 

I I 1000 kWh '. Electric power 

. I ~. . : H~at (~n terms of 

78735 

I ~team? 28.3 55 
I 

'. Pote.ble Yrater 1 4 8 
1------------------t,~--~-----
: Total of 2 . 78798 
!~--~~----~~~~_,.--~~--~~~~ 
I . 
; Grand Total of power 
I facilities 87869 

-!---------------· ··-···· 

' .. ~~· ., , ...•.. 
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Schedule 4-1 (Cont'd) 

--- -------~--· ---.!--.- --·- -·-
:t.:aterials and inputs 

3. Water supply and sewerage units 
--------- - - ------- - --

S/N Qty 
l Unit of I Facility and 
' meas. I 

cost item Unit 
price, 
rials 

1 
I Water recirculating 

unit, water rank 

1.1 28000 1000 kWh Electric power i 2900 
I 

1.2 2893??0 m3 Industrial water I ?·34 I I 
m3 1.3 ' 4800 Potable water !4 , 

f l 
I 
I Total of 1: 

• 
I --- ----

Grand Total of 

I water supply and 
sewerage systems 

------- _,_ ... ___ - - ---------------·-- --· ~- -- ·-· . ·-. -· - .... 

- .... ·:- ·; ', 

Total 
cost, 
1000 rials 

81200 

21260 

19 

1024?9 

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



' 
S/N 

1 

1.1 

1.2 

1.3 

2 

2.1 

2.2 

Qty 

' ; 
' 

3850 

Schedule 4-1 (Cont'd) 

-·--. -- . -- - ----··,.--- ·-- - --··-·----- ---.-- - -- -•--- .... -- - . 
t:aterials and inputs 

4. Repair and storage facilities 

Unit of Pacility and cost item 
meas. 

' Repair shop co:::zplex 

I 1000 kWh Electric power 

Unit ; 

price, I 
rials i 

I 

I 
2900 

Total 
1000 
rials 

11165 

i m3 20500 t Potable water . 
' ; 

4 82 

I 
I 

7'7220 

I }40 

i 9200 

I 
l 

I 
! 

• i 

. t 

t 

1000 kWh 

m3 

Heat (in tems 
steam) 

of 

Total of 1: 

~aterial storages 
complex 

Electric power 

Potable water 
i - . 
: Total of 2: 
! . 
r· 
! 

Grand Total of 
re.air and 
storage facilities 

283 
- -
I 

2900 

4 

21853 

33100 

986 

37 

1023 

. l. - . . 

!3.liJ23 

' 



S/11 '.Qty 

1 

1.1 : 160 : 
i 
r 

1.2 i 1400 

2 

2.1 150 

2.2 6000 

Sched1ll.e 4-1 C Cont• d) 

J.!aterials and inpQ~S --------------- -
5. Transport facilities 

I
I Unit i Facility and cost item Unit 

of · price, I meas• rials 

Special vehicles 
garage 

1000 kWh Electric power 

m) Potable water 

Total of 1 

Fire-fighting station 

1000 kWh Electric power 

m) Potable r.ater 
I 

2900 

4 

2900 

14 
i 

Total 
cost,1000 
rials 

464 

6 

470 

4.35 

24 
----------~-t--- .. ~4'- -- -···----

Total of 2 

Grc...nd Total of trans
P"rt facilities 

459 

929 



• 

• 

I 

1 

1.1 400 

1. 2 4930 

1.3 82 

12 

I • 
I 2.1 4200 

I i 2.2 7900 

21 : 2 • .) 
! 

3 

3.1 3850 

.).2 6800 

.. j.)· 20 

4 

'4.1. 15.30 .. 
I 

I . 

4.2. 2000 

. ; 
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Schedule 4-1 (Cont'd) 

Materials and inputs 

6. Administration and services 

Un.it 
of 
meas. I

' F_acilit.r and cost item !u~t 
; price, 
. rials 

1P1ant administration 

1000 knh 'Electric power 

person 

. 
I 

. Potable water 
i 

?.!aterials 

Total of 1 
l 
'Technical building with 
1 telephone exchange 
' I 

1000 kWh : Electric power 
I 

Pltable Y1ater 

person Materials 

2900 

4 

2000 

2900 

4 

2000 

I Total 
, cost, 1000 
i rials 

1160 

20 

164 

1344 

12180 

.32 

42 
; ·---------------------
I 
r 

Total of 2 

' Laboratories 

1000 kWh Electric po11er 

12254 

2900 11165 

Potable water 4 Z'T 

: J.:a\terials 2000 40 
; --- -----·------------......... _ .. __ 

. 
person 

; Total~ ) 

! Personnel service 
, facilities 
• I 

1000 kYlh ! Electric power 

m) Potable water 

Total o! 4 

Grand Total o! admi
nistration and servi
ces 

2900 

4 

11232 

4437 

8 

4445 

29275 ! I I 
~ .. ----·-----r~----------------------·--1·---
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Schedule 4-2 

Summary sheet - production costs 

S/N Unit of facility 

1 Main production units 

2 Power facilities 

3 Water supply.and sewerage 

4 Repair and storage 
facilities 

5 

6 

Transport facility 

Administration and 
services 

Grand Total: 

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

Total production costs, 
1000 rials 

foreign 

128'7150 

I -
I 

1-
1 
; 

: 1287150 

- - _.., ________ --- - ---- -
local Total 

3295501 4582651 

8?869 87869 

1024?9 1024?9 

34123 34123 

929 929 

292?5 292?5 

35501?6_ 4837326 

_Ylhen the natural ge.s is used as e process !uel the operating 
costs ere estimated in amount o! 4870536 thou.Rls which is 

--······-··-·------·----·-····-···-- - . . . -
33210 thou.Rls (0.7%) higher than the utilization o! fuel oil. 
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5. LOCA!IOII A1lD SITB 

5.1. Choice of Location 

5.1.1. Selection of possible locations for alumina plant 
site is made taking into consideration the following factors: 

- location of alunite ore deposit n the north of Iran; 
- availability of sufficient land area; 
- proximate location of consumer of alumina, which is the 

main finished product; 
- availability and proximate location o: phosphate deposits 

which is the main component for production of phosphate fertilizer 
using sulphuric acid on the basis of sulphurous gas produced as 
by-product of alanite reduction. 

~s.1.2. Evaluation of possible alumina plant site location 
was carried out jointly with ARMP. Iranian consultant 

company"MadancaV-was also involved in this work. 
The following factors were taken into consideration: 
- provision ior minimum transportation cost for supply of 

raw materials, materials and finished products; 
- availability of required infrastructure units and provision 

for the lowest investment cos~for their construction. 
Taking into consideration the above mentioned the following 

alternative sites were considered: 
- Takestan region (taking intn consideration close proximation 

-- ·-·-- -- of· a1.Ui'lite ore deposit); · 
- Region of KaraS 1 Rudeshur, Salafchegon (taking into considera-

tion availability ot phosphate deposits in thia region Bnd possibi
lit7 of their transportation with minimum traneport cost); 

- Arak region (as main consumer of alumina). 

5.1.3. !'valuation ot Location 

Bvaluation of the locations tor alumina plant on 
the basis of raw materials~ moteriala1 finished products trans
portation cos'll, availabilit7 ot infrastructure units, civil engi
neering contractors, proTision with adequate amount >f ·fuel and ener
gy and manpowerwa.s carried out jointly with AlWP an1 l!adancav. 

' ... ,.,.... .-...· 
' • ...,, • • •. ' ••..•. ' , ' • 'f· .. 
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ComparatiYe eYaluation of transportation coat is carried 
out on the basis of changeable transportation scheme for every lop 
ca,ionunder consideration based on the Yolumes of cargoes to 

t be transported and data of 1 tJcm transportation coat by railway. 

• 

Calculation has shown that min1Dllll transportation costs 
are proYided in case of plant location in 'faltestan region. In 
this case in comparison with other regions transportation cost 
ia 1.1-4.8 times less. Priority of plant location regions accor
ding to indece~ of transportation cost Yariation is given in 
Table 5-1. 

VARIA'l'I01' OP TOTAL 'l'JWlSPORrATIOll COSTS 

DEPENDING ON ALUliINA PLAKT LOCATIONS,~ 

----- -- --- - .. . - _,._ ----- ---- - _,.._____ -
Location regions 

Variants of phos- Tak est an Karaj Rudishur phate deposits 
- - ---

Variant I - Dalir 100 125.4 221.1 
Variant II -
Shemshalt 100 118.4 132.9 
Variant III -
Behbe.han or import 100 110.7 119.1 

Salaf che- Arak 
kan 

3e0.6 479.7 

248.6 320.5 

134.4 143.4 

....... All_ the .regi.ons under consideration.are located near large_ 
towns with population over 40 thou.people and have widely 
developed network of motor roads. 

There are alread7 existing or planned for construction power 
transmission lines of 230 and 400 KV and main gas pipelines. The 
regions are inter connected by railway line Djulfa-'l'ehran-Arak 
and 1-st class motor road. 

Taking into consideration investigation level of the region 
and availabilit7 11\ the regions under consideration of infrastruc
ture units (existing motor roads and railways, power transmission 
lines and main gas pipelines1 lerge towns, sources of water eupply) 

ca_p tal 
at this stage estimation oe"<investment costsfor construction of 
infrastructure un·lte is accepted the same for all regione. 
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5.1.~. Conclusions& 

Taking into consideration thats 
- moat of land auitable :tor constru.ction of alnm.1.na plant 

in Karaj region ia private; 
- :tree land :tor location o:t alumina plant in Arak region 

is not available; 
- and also based on transportation costs, Takestan1 Rudiehur 

and Sala:tchegon regions are considered :tor plant site location. 

5.2. Requirements and Plant Site Selection 

5.2.1. Requirements forselection o:t alumina plant 
construction site 

5.2.1.1. The plant site should be located as close to the 
raw material basis (or raw material delivery points) or to the 
consumer centers o:t :finished product {aluminium smelter) as 
possible. 

5.2.1.2. When the infrastructure :facilities (power trans
mission lines, gas pipelines, railways and motor roads, water 
supply units, etc.) are available in the region, the plant site 
should be located with maximum utilization of these facilities. 
This ensures the reduction of capital investment costs. 

5.2.1.3. The sanitary zone is to be proVided between the 
"piant" 8:i.te and .existing {proposed) urban comnnmities. 

According to Subcontractol\'• norms the width of this zone 
should be ' km minimum. 

5.2.1.4. The wind roze and the reports ot the nearest meteoro
logical station should be taken into consideration whil• selectibg 

the plant site. 
5.2.1.5. The plant site should not be located on karat rocks 

and in active earthquake zones. 
5.2.1.6. The ell'·ation ot the plant site should not be lower 

than the eleva~ion ot the mud disposal. 
5.2.1.7. When th·• large reserves ot raw material• are avai

lable, it is recommended to •elect th• plant site taking into 
coneideration the poaoibilit7 ot future expaneion. 
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5. 2. 2. The area of the ei t• tor the proposed alnmna plant 
processing alunite ore 

The area required for the site of the alumina plant with 
capacit7 of 200 thoo.t/7 of alnllina1 expandable to 400 thou.tp7 
of alumina1 is about 600 hectares. 

The following units are located on this areas 
- alumina plant (including Dlld disposal); 
- potassium sulphate production; 
- sulphuric acid plant. 
5.2.,. Requirements forwater and power suppl7 sources 

5.2.3.1. Two power suppl7 sources are required tor normal 
operation of the alumina plant. 

At the Subcontractor's existing almn:lna plants the heat
and-powezo plants (located on plant industrial site) are used as 
the second power suppl7 sources. 

5.2.~.2. 'lhen the alumina plant uses the underground water 
reserves, it is required to have the confirmation of these 
reserves by appropriate authorities ot the Customer. 

The second alternative variant of plant industrial water 
supply should be considered during preparati'n of the Peasibilit7 
Report. 

5.2.4. Variants of plant site location 
In accordance with selected plant locationsthree 

variants of plar&t site are under considerations 
- - - ·.;.·Takestan areas site is in· the nearest proximity to Siahbah -

railway station. Site is located 10-12 km far from proposed raw 
materials basis of the plant, i.e. Hattsandooq deposit; 

- Rudeahur areas site 1• located 1n the nearest pro:d.mity 
to Rudesbur railwa7 station. !his site 1s the nearest to phospha• 
tes deposit. Pbo•pbate oree can be processed 1n future for produc
tion of phosphate fertilizers based on the sulphur.le acid produced 
at plant; 

- Salafchegon areas site is located in the nearest pro:d.mit7 
to Salaf cbegon railwa7 station, 100 km far from Aralc aluminium 

~ plant. 

The site• tor aalnmina plNlt construction were selected by 
AUP, Subconstructor's experts, with participation of llADBC.A.V. 
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5.2.5. Selection ot aite in !akestan area 

5.2.5~1• SiteLis located in the nearest proximity to alunite 
Ha-rt Sa.Iii._" 

ore deposi~to the north ot Siahbah rail11a7 station, 15 Jaa to . 
tne west ot Takestan. 

S~icient land tor plant construction is aTailable. Land 
belongs to Government, at present it is not used tor agriculture. 
Price ot one hectare ot land is about 100 thou. Rials. terrain 
ot the site ia calm, inclination. ia about 4-5° from north to 
south. Elevation above the sea level is 14,0 • Earthworks for 
site levelling are m1n1p;n•• Soila are presented by secondar'7 
rock (sand7 cla7 with gravel), underground waters up to the 
depth ot 6 m are not present. Seiemicit7 is up to 7 ~oin's in 

Richter scale. 

5.2.5.2. Climate - drJ sub-tropics 

Climatic data& 
Vaxia1m annaal temperature + 41.4°c 
ll:l.nimum annual temperature - 1S.}0c 
Average daily temperature + 13°0 
Average &DJlual marl mum temperature + 20°c 
Averag.! annual minimum temperature - 5.9°c 

Precipitation 
Average annual 281.1 mm 
MaxilDWll daily 17.2 Diil 

Humber ot sunshine hours per year - 2505.2 hours • 
. ·- ... - - - . . . .. . . 

5.2.5.3. Site ie located at the distance ot about 3 km from 
natio~l hisrhway Tehran - Tebriz. Soil road connecting plant 

1:1ie. fo ... Y,;Of' 
site witlrr'rakestan ie 1n the nearest pro.ximity to the site. 

One WBJ' railwa7 Tehran - Jul.fa (railway station Siahbah) is 
ad3acent to the s_ite. Railway gauge is 14'5 mn. 

5.2.5.4. Passenger transportation syst .. r. 

Personnel.can be transported to the plant site b7 railway 
and motor roads. 

5.2.5.5. Water supply 
Water demand ot the plant can be met from underground water 

sources located to the south oi the site. Underground water 
reserves are not confirmed (not investigated). In winter water can 

........ • ·-~ ':.o9""~ , ····-....... •· ·,,, . .... . •·• · . .f,lr_ ..... 
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be supplied :troa Abhar Roud river. Authorization of llinistry of 
o; Jroi" Bnerg:r,.ia required for utilization of aboYe water supply sources. 

Specifications of water are given in AIUIP report. 
5.~.5.6. Power Supply 
Power transmission lines (230 JcT and 400 kV) Tehran-Zanjan 

passes close to the plant site. Required power (320 mln.kWh 
per year) can be supplied from these lines. Condi tiona to connect 
plant power syatem to the main line should be agreed upon with th& 
11:1.nistry of B!le%"g7. 

5.2.5.7. Puel Gas pipeline Gazvin-Zanjan passes at a distance 
of 5 km from the plant site. Conditions of plant tie-in to the 

.u,.. 
DBin gas line should be agreed upon w1 th llinistry of Bnerg. 
Puel oil will be supplied b7 railwa7 from Tehran. 

5.2.5.e. Manpower 
Sain part of manpower for alnmi na plant is aYailable in the f.c ... 

cl Takestan. Training of this personnel should be foreseen mainly 
during the plant construction period. Population of Takestan is 
40 thou.people. Hospitals, primary and secondary schools, muni
cipality, polic~ stations, governor's office are available in 
this cit7. 

5.2.6. Selection of the site in Rudeshur region 

5.2.6.1. This site is located in the nearest proximity 
to Rudeshur railwa7 station, approximatel7 60 km to the south
west 0£ Tehran. The distance from Haftsandooq alunite deposit 

-· - - -· - · 1a ·26cr km. It is located near Shemshak phosphate deposit. Area 

ot land sufficient for construction of the plant is available. 
Land bPlongs to the Government 1 it is not used tor agritulture. 
Price of one hectare is 100 thou rials.Terraih of the site is 
calm. Soils are represented b7 secondar7 rock (sandy cla7). 

Rudesbur river is passing 1 km far- from the site. Water in 

the river is salty. Seismicit7 of tbe area is about 1 points 
in Richter scale. 

5. 2.6. 2. Climate 
Climate ie dey subtropical 
Maximum annual temperature + 41.2°0 
llinimum annual temperature - 9.a0c 
Average annual temperature + 17.9°c 
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Average annual EXi.mwa + 22.6°c 
Average annual m:fntam + 12.6°c 
Average annual precipitation 210.a nm 
JfaxilllWll precipitation per da7 26 ma 

?lumber of cold daJ8 per year - 34-

5. 2.6. 3. Roads 
Site is adjacent to the Tehran - Arak railwa7. 
~otor road Tehrlm - Arak is passing 2 km far from the site. 

5.2.6.4. Passenger transportation SJStema 

Personnel can be brought to the plant sit• b7 railway and 
buses from Tehran and cloael7 located towns and vill~es. 

5.2.6.5. Water supply 
Water auppl7 data are not available. Proposed source is 

underground water. H7drological investigations are required. 

5.2.6.6. Power supply 
Regional substation of llinietrJ' of Energy is located 3 km 

far from the plant site. To solve the problem of plant power 

supply it ~tf:t\i:!;p;Jo agree upon the cond.1 tions of plant 
connection strJ' of Energ of Iran. 

5.2.6.?. Puel 
Gas pipe line is passing less than 10 km far from the site. 
Conditions of plant connection to the gas .Pipe line should 

be agreed upon with Ministry of Energy of Iran. 
Puel oil will be supplied to the plant from Tehran. 
5.2.6.8. Manpower 
Kost of manpower for the plant will be supplied from Tehran 

(population about 6 mln.people) and Islam Shahr (population about 
100 thou.people) and nearest townships. 

5.2.6.9. Environmental control 
SanitarJ" Eone ot 3 km from populated areas is available. 

But special pe:!'::!~sion ol sanitar,. inspection of !ehran 18 
required tor location ot alumina plant on this site. 

5.2.7. Selection of the site in Salatchegon region 
5.2.7.1. This site is located in the nearest proximity to 

Salatchcgo~ railway station of Tehran•Arak railwa7. The distance 
trom Hatteandooq alunite deposit 1• 425 km. The distance to Arak 

where aluminium plant 1• located is 10V km. Area ot land sutti-

I 

~-::~.~_::_-~ ··~~~·1•;:~~.r,;r .. -::' ,.•-·• · • .. ,_,,,, ·.p~·:·._..~~·::~""t~ 
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cient tor plant conat1'1lction ia aTailable. Land belongs to 
Qoyeziament. It is not used tor agriculture. Price ot one hecta~ 
re 111 100 thou.rials.Terrain ot the site is calm. 

f Soil 111 represented by P3condar7 rocks (8and7 clay with high 

content of rock fragments). 
Seismicity is '1 po:lnt;a in Richter scale. 

5.2.?.2. Climate is dey subtropical 
Maximum annual temperature + 40°c 
llinimum annual temperature - 17°0 
Average 8!ll1ual temperature + 1~.6°c 
Average annual maxiDlllD temperature + 21.3°0 
ATerage annual minimw:i temperature + 5.a0c 
Average annual precipitation 284 mm 
MaximUD precipitation per day ~2.6 m 
Humber of cold da111 per 7ear 95 

5.2.7.3. Roads 
The site is adjacent to Tehran-Arak railway. 

Motor roads Tehran-Arak and ~om-.Arak are passing 1 km far 
from the site. Distance to Qom is about 50 km. 

5.2.7.4. Passenger transport system 
Personnel can be brcugbt to the plant site by automobile 

transport from Qom and closely located towns and villages. 
5.2.7.5. Water Supply 

·Water.supply data are not available. Proposed source is 
_______ underground water. Hydr.ological investigations_ are required. 

5.2.7.6. Power Supply 
State power transmission line ii! passing several km far 

froa the site. It is necessaey to agree upon the conditions of 
connection of the plant power lines with llinistry of Energy. 

5.2.7.7. Puel 
Gas pipe line is passing 2 km far from the site. 
Conditions of plant connection to the gas pipe line should 

be agreed upon with Ministry of Energy. 
Puel oil will be supplied to the site from Tehran. 
5.2.7.s. Manpower 
Most of manpower tor tbe plant will be supplied from Qom with 

population 400 thou.people and nearby towns and villages. 
5.2.7.9. Environmental control. 
' km sanitary zone is available. 
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5.2.a. Snmmar;t.zed table of comparative evaluation 
of plant site location variants 

SRL Description of 
Bo. Evaluated parameters 

1 

2 

Distance between site and 
alunite ore deposit, km 

Distance to alumina con
sumer (Arak aluminium 
plent) 1 km 

} Site 
}.1 Size, hectares 
}.2 Landowner 
}.} Price, rials/hectare 

4 

5 

: Seismicity1 points in 
Richter scale 

Availability of infra
structure units (power 

: transmission lines, gas 
pipe line, railway and 

, motor road) 

6 Conditions of utilization 
. of infrastructure units 

? Water supply 
. 

........ -- ----·------ - ----
Alumina plant sites 

Tak est an Rudeshur Sallf chegon 

15 262 423 

51} 261 100 

600 600 600 
Government 

100thou.R1s 100thou.Rls 100thou. 

? 

yes 

Rls 

? ? 

yes yes 

Approximately the same from 
capital investment point of 
view 

Water sources data 
are not available --·-·--. - -- --· - -- ·- -· . 

Underground 
water sour
ces are · 
available. 
Confirmation 

8 Distance to populated 
areas 

9 ·Size ot sanitary zone 
10 Comparative transporta

tion costs/mln Rls/year• 

of water reserves 
is required 

4 km 

3 km 

382 

more than 
3 km 

' km 

91? 

.··. , ... .'• . 

inore than 
3 km 

3 km 

13?0 



- 52 -

5.2.9. Conclusions 

5.2.9.1. All three sites of the alnm1na plant location 
t (Takestan, Rudesbur and Salafchegon) are equal from the point of 

view of following factorsa 
- availabil~ty of land and conditions of its aquisition; 
- availability of existing infrastructure facilities, 

which could be uaed fur the alumina plant. 
5.2.9.2. Only two sites - Takestan and Salafchegon - can be 

reconmended from the point of view of supply of the Alnmina plant 
with industrial water. Por these two sites the altemative 
sources of industrial water supply ot alnm:lna plant are available& 

for the Takestan site - Abhar Roud river; 
for Salafchegon site - Qom river. 
5.2.9.3. Environmental control. 
The Rudeshur site can_not be recommended from the environ

ment protection point of view as this site is located within 
the 100 km zone of Tehran. The construr.tion of industrial plants 
with harmful emmissions to the atmosphere is not recommended in 

this zone. 
5.2.9.4. The Takestan site is the most advantageous site 

from the point of view of transportation costs as it is located 
in the region of Haftsandooq alunite ore deposit. 

5.2.9.5. Taking into consideration the above mentioned the 
location of the alumina plant is assumed in the Feasibility 

- --·-- ··--··Report at Takestan site. 

• .. 

Salafchegon site is assumed as a reserve site for location 
of alumina plant, which can be considered at the next engineering 
stages of the alumina plant, it required. 

.• ·. ""'~..... .. 
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5. '• General La70ut and fransport 

5.3.1. General Layout (drawing llo 1389973-rR ) 

Alumina plant, including produ.ction of potaasiwa sulphate 
and proposed sulphuric acid production, is locat&d on the site 
mentioned above extended from east io west with nizes 600 b7 
1300 m with drop of terrain lnela from 1405-1408 11 close to 
northem boundar,y to 1394-1'96 - at southern boundary. 

!fhe General layout on the above site was worked out based 
on following conditions1 

- receiVing of alunite raw material supplied from the northern 
side of the aite by motor road transport or b7 ropewa71 

- shipment of finished product alwaina1 b7 ra1.lwa71 

- technol~g:l.cal sequence of alunite raw •terial processing 
to alnmina1 

- local conditions - dominating winda 1 terrain of area and 
location of infrastructure facilities. 

Based on the conditions listed above, all the units on 
general layout are oriented from west to east, and two functional 
zones are singled out-northern and southern zones: 

- main technological and power facilities, includj -,g heat 
and power plant, as ~ell as the preplant area are located in 

northern zone; 
- in the southern zone mainly th~ repair and storage faciliti-

--···-·· - . - es. and inaite. railways are located. . . 
!be facilities for receiving and treatment of l'\Ul-of-mine 

alunite ore are located _close to the boundar7 of the northem 
zone, and commercial alumina stonge with the equipment tor ita 
shipment are located on railwa1 tncte in aou'thern zone. The 
main inaite motor road passes between the above zones, close 
to which the rack of pr0cess and heat pipelines is located, as 
well as the main water supplJ, sewerage and mud removal pipelines. 
Based on the terrain conditions with a gradient from north to 
south of 0.025 to o.o-,, the aite levelling provides for part;ial 
escavation of soil in northern part of the site in voluue of 
about 500000 •'• and tor back filling in the southern Pfrt in 
volume of 600000 •'• As a result the drop of levels from northern 
site boundaey to southern boundary will be 7.5 m1 and the average 
gradient ot levelled area will be 0.012 • 

.,,,,, ......... ~·:-,··-,.·· ·~'*"· .4 ... - • • """ ' • _., '- -· ;..' . .: • ·_, .. · ~ '....:._ -- _·· . ·~_.: L_.'· ,, .... _ ;: .. ,. .... ,~ ... ..,,_ ~'· - • • ... _.. ... .. • ., ~ ..... ~.. . . - ~~----.....__---"--....:__------.:....;.;· ·:....:.-:...:....-·....:..:···:....::;-..:.,;_; ·-.::.:...··· ·---''.';.:_;" ·:.._· 
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As a result of the decisions ~aken on the general layout its 
characteristics are expressed by the following values: 

i 

::1• : Characteristic description Unit of Quantit7 measure 
-- - ·-----~---,--------- ----

1 Total surface area inside the 
plant fence hectares 72.0 

2 Area built-up with buildinga and 
. structures (without sulphuric 

acid production) hectares 22.0 

' Building densit7 ~ :54-

4 ; Length ot insite motor roads km 14.0 

5 Surf'ace area of motor road 
pavement hectares 12.5 

6 . Length ot insite railways km 4.0 

1 Levelling 
- soil escavation m3 500,000 
- back tilling m3 600,000 

--- -------~ 

Besides the alumina plant site the present Feasibility Report 
provides for the mud field with the area of about 40 
hectares (taking into account the mechanical protecting dyke 
and rain water settling pond - 55 hectares), located in 1.5 km 

south-west ot the plant. The characteristic of mud field is given 
in Chapt~r 6.6. 

·5. 3. 2. Transport 
The concepts of transport are assumed based on the following 

annual fr6ight quantities of raw Itaterials and finished products. 

___ ..... _ --· --- -. ------------~- ·---------· ·-

: Srl Preight Consigner Co?Asignee Type of Type of Quantit7, 
:10 description 

1 
trans- packing thou.t 

! I port 

1-=---l~-.;~-i~ -An:v~i- --- --- '-----1- _4 ______ - 5 n- - - 6 ? 
· , I dump 
1.1 Alunite mine 1 plant truck 1610 

I 
I 
i 

I 
! 

... --~ ............ :;, ,, .... ,. ..• -:-· •: . •, .'J.t',.,.< ., .... _ ·.-... . 
' . . 



' 
'.1.3 Sulphur 
I 

1.4 Caustic potash 

1.5 Pilter cloth 

1.6 Fuel (fuel 
oil) 

Total ot 

; incomming 
'.freight 

: 2. Shipment 

2.1 I Alumina 

i 
I 

2. 2 I Potassium 

1 

sulphates 

: TOTAL shipped 
j freights 

fRAND TOT AL volume 
I 

1 ot freight 
I 
! including: 

•·· ·-· - - r - . . 

: railway trans
! portation 

motor road 
trans.port a-
t ion (or 
ropeway) 

! . 

·-- ~---··-·-----
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So rahs 

Julf'a 

plant railway 

-do-

i 
i 
I 

Tehran 

-do-

plant 

·From plant to 
; the aluminium 
·Smelter in 
:Arak 
I 

~from 
;plant 
i 
i 
' 

-do-

-do-

railway tank 
car 

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

railway tank 
car 

railway 

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

I 

-· --··- .... - ·- -----------------·--
To implement cargo shipment in above volumes it is 

required to construct the following structures to be designed 
by A.1Uaa rop_d 

- access railway about 4 km long; 

81 

94 

60 

1914.5 

200 

216 

416 

1610 

- access motor road1 as well as a motor road or ropeway to 
handle alunite ore trom the mine to the plant • 

. ,...:'~·"'· ,.,,, "'·~·.· . ... -· ... . ., ............ ,. , ......... ';'•.•·-~ · .. :·.·."' : .. ···.·: .:.-~ ..... ·..:~·: 
L.:~~··....:~ .. ~··_..:.:."___.:;·-:...__:_•___:·~··~·~·~~·~.:.._~~.:..___:~~~~~--=~~~~~~- -
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J Estimate· of Investment Cost 

La.nd 

' -
h-o~eot OOllltODeDt Lo.nd Rent . 

. . . . 
Quan-

I loat Rls thou. I Unit oost •o . Unit Item 4eao~pt1on .t1t7 I Rlo thou. . P'o~eign ~"'al 'l'otal 
"3 ... 

G 
0 h , . 

.! .e 
1 127 ha Land rent. + - 100.0 • 12700 12700 

--- -· --- . __ ..,,._.._ ... ·--~· - -·--
Total . ~ 12700 1?700 . 

Rounded to Rls.million 12.7 12.7 

.. . 
. . ... 

. 
., 

. 
' 
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VI. PROJECT DGDllRDG 

6.1. Project la70uts 

6.1.1. Initial Data 

'Main initial data for preparation of process calculations, 
drawings and general layout of the plant are assumed as followss 

- plant capacity - 200 thou.tpy of alumina 
- production program; 
- technology of alunite-based alumina production; 
- operating conditions of process production areas; 
- Initial data for elaboration of the Peaeibility Study 

for alunite based al;imina plant, handed-over by ARMP in October 
198'7. 

Gi.2. Scope of design documentation 

In accordance with UNIDO contract No .. 85/108 (Appendices ·1,2 
and 3) the Subcontractor should elaborate the Peasibility Rerort 
of the Alumina plant construction. 

The Iranian partner - .ARMP - should prepare the following 
materials for the Feasibility ~ports 

- alunite miLe1 including transportation system from the 
mine to the Alumina plant; 

- infrastructure facilities of the ~lumina plant; 
- Sulphuric acid production; 
• processing of mud .for mud disposal. 

G.S. Scope of project 
The following units and facilities are included in the 

scope of the projects 
- alunite mine; 
- alumina plant (process,repair and Support facilities) -

drawing No 1389973-rn 1 
- infrastructure facilities& 

external power supply, sewerage9 railways and motor roads 1 

heat-and-power plant (HPP). 
The proposals tor the Heat-and-power plant are elaborated b7 

the Subcontractor in addition to the Peaaibilit7 Report of the 
will!,, 

Alumina plant'in the framework ot rendering technical assistance 
to the Iranian side. 
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6.J. Technology 

Y For processing of Ire.nian aluni. tea in the Feasi bill ty stucJ.y 
technology for which there is an industrial experience is assumed. 
Processing method realized at Kirovabad aluminium plant in 1966 
is called alkaline-reduction process. 

An alternative process for Iranian alunites can be realized 
in alkaline method of processing of raw alunite without prelimi
nary thermal roasting and reduction. This method is developed in 
the USSR on bench scale. 

6.3.1. Alka1ine-reduction process. 

According to this method aluni te ore crushed up to - 20 mm 
coarse is sent for dry grinding in ball mills up to the coarseness 
of - 0.15 mm. Ground ore is roasted and then reduced in fluid bed 
apparatus. Fuel oil and natural gas is used as fuel. Natural 
sulphur without any organic impurities is used as reducing agent. 
Sulphu~ous gas from fluid bed appa:-atus in which reduction of 
alunite takes place, after purification from dust is sent for 
production of sulphuric acid. Production of sulphuric acid is 
arranged based on conventional method of its production from 
natural sulphur. 

Reduced alunite is sent !or digestion under atmospheric 
pressure by spent alkaline liquor. ~ad and alwninate liquor is .. 
obtained as a result of digestion. Al.unite alumina, potassium 
and sodium sulphates are transferred to the aluminate liquor from 
the ore. 

All silica is transferred to the mud, as well as non-alunite 
alumina, iron and other impuri~ies. Part of caustic alkali is 
transferred to the mud from the liquor in the form of alkaline 
hydroalwnosilicates, part is bound in sulphate due to interaction 
with not fully reduced aluminium sulph--e from alunite ore. All 
the loased o! caustic alkali are compensated by potassium hydro
xide. 

Alunite mud is separated in the hydroseparator into coerse 
and fine fractions. Coarse traction is filtered and washed on 
filters and fine fraction is thickened and washed by counter
current method in wachers (aettling tanks) similar to mud, 

. ~~~"':'.lf' L-..·~\·~L.-.,4..,, ,:e.r' • ·-•• fl.,.~·"' .. 
_.--;-~,,..M.~1'.,lt .., .......... .,, ..... \.···~••·• • I,• 

... -. - .. :~'.': ;, ;. :-· .. .,, :· .. ~: ,··~~ ::. . . . . . . .. --- ---- -
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PRINCIPAL PROCESS FLOWSHEET OF ALUNITE 
ORE PROCESSING BASEIJ ON Tff'O METHODS 
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obtained in processing of bauxltes by Bayer process. Washed mud 
is sent by hydrotransport to mud disposal. After separation from 
mud alWili.nate liquor is sent tor desilication and evaporation. 
In the process of desil~cation silica in the !orm of alkaline 
hydroalumosilicate is removed from the liquor. Evaporation ie: 
required for meintaining of alumina production bala.wice in water 

s.Ut. 
and for extraction of potassium end sodium sulphate"'mixture from 
alumi.nate liquor. This salt mixture is treated with potassium 
alkali which is brought fron: outside. As a result of it wasteless 
potassiWil sulphate (not containing ct.lorine) b"i_ th 5~ content of 
potassium oxide and alkaline liquor enriched '·/Sodium are produced. 
Alkaline liquor is sent back to alumina production for compensa
tion of caustic alkali losses in the process. Concentrated by 
evaporation aluminate liquor after extraction of sulphate salts 
of potassijm and sodium is diluted by washing waters obtained 
after mud washing and sent for- precipitation similar to Bayer 
process. Obtained aluminium hydroxide is filtered end washed at 
drum vacuum-!il ters and then it is calcined in fiuid bed kilns 
\":ith production of commercial metallurgical alumina. 

After separation of aluminium hydroxide mother liquor is 
mixed with alkaline liquor from potassium sulphate production 
and used as spent alkaline liquor at digestion of reduced alunite. 

Based on this process tr.e follor.ing products are produced: 
- r.ietallurgi cal alumina 

.. _. _____ . _ ·-·· ~. potassium sulphate 
- sulphuric acid. 

6.3.2. Alkaline method of alunite ore processing without 
preliminary thermal roasting and reduction. 

This method is developed on b~nch scale in the USSR. It is 
not used on the industrial scale. 

Concept of this method is the following: 
iluni te ore crushed up to - 20 mm coarse is sent to wet 

grinding in ball or rod mills. Spent alkaline liquor is used as 
liquid phase. Process of grinding is combined with digestion of 
alumina and sulphate salts o! p'>te.ssium and sodium. After ttat 
mud is separated and washed es it is deecribed in para 6.1.1. 
further proceesing of nluminate liquor is also carried o~t by 

.................. ......__.......... ....... .... ~ .• . ..... <. , ...... . 
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the process, described in para 6.1.1. 
Alkaline method does not require dry grinding, thermal 

roastin& and redlAction of o:-e and sulphuric acid production. 
But in processing of raw alunite o::-e b7 alkaline method 

increased quantity of potassium caustic elkali is required in 

comparis~n with alkaline-reduction method due to its interaction 
with eluminiW!l sulphate of alunite ore e.nd formation of potassium 
sulphate. 

Due to hi&her content o! sulphate io!lS in aluminate liquor 
its concentre.tion is decreased in order to provide solubility of 
sulphate salts, i.e. process flow of aluminate liquor is increa
sed by 2~ compared to alkaline-reduction process. 

Based on the alkaline method of raw elunite ore processing 
the follotd.n.g products are produced: 

- metallurgical alumina 
- potes3ium sulphate. 

6.J.J. Comparison of considered variants of technology 

6.3.3.1. Capital investment 

On the attached principal flor.sheet differences in technolo
gical variants by main process areas are shown. Process areas 
nhich are similar for both technological varia."lts are shown in 
the middle of the flowsheet. Separating borders are shown by 
dotted lines. 

In processing of raw al~i te ore without therr:ial process 
areas of roasting and reduction by e.lkaline process the following 
process areas are excluded: 

- dry grinding 
• th~rmal roasting and reduction 
• ~~lphuric acid plant. 
Instead of this process areas wet grinding of raw aluni. te 

combined ~1th digestion should be constructed. 
Other production areas remain practically the seme. The only 

exception is sulphate processing areas which are 2.4 times more 
that ir. alkaline-reduction variant. 

According to the expert e~timation total capital investment 
for raw alunite processing based on alkaline method amounts tc 

. --:--· ... -...1/C ~,. ;.:. . ., • . -~·~'·.. . ' .· •.. . . ............... ·· ." "i.. -· .... ,. .. ~ ~ .............. -.. . .. ....... .. . . ".. . .. . ..... 
------- ----- . ".. .. 
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7°' of capital investment required for alkaline-reduction process. 

6. ). ). 2. Opera tine costs 

In Table specific norms of consumption of raw materials, 
other inputs, fuel and utilities required for production of 1 t 
of -alumina from aluni te OJI! b7 two considered methods are given. 

Specific consumption of alunite ore in its processing by 

alkaline method is 1~ less that in processing of ore b7 alkaline
reduction method. 

Specific consumption of potassium alkali in alka!:ne method 
is ) ti:nes higher than in alkaline-reduction process. 

eJ. 
Specific co:usumption of fuel andtpower in alkaline method 

is approximatei7 2, 5 times lower in comparison with al411ne
reduction process. 

Specific sonsumption of steam in alkaline method is 25~ 
higher than in alkaline-reduction process. 

Based on the prices existing in Iran by the end of 1987 
total cost of consumed ore, potassiU!D h:fdroxide, fuelf}.power 
and steam per lt of alumina in alkaline process is approximately 
5000 Rials higher tr.an in alkeline-reduction method. The reason 
of this in high specific consumption of potassium hydroxide. 

Specific consumption parm:Ieters per 1t of 
alumina for both pro~ess methods considered 

Table 

Category of expenses Unit of I Alkaline-redu-1 Alkaline me-
measure- ction method I thod of raw 
ment of aluni te . aluni te pro-

processing cessing 

1 2 .3 4 

1. Consumption of raw mate- I rials and other materials: I 
I 

- alunite ore 
. t 6.95 I 5.95 

- potassium hydroxide t 0.45 
; 

1.26 ' I 

- sulphur t 0.42 I 
I -

2. Fuel and energy: I 
I 
I 

i I 
; 



• 

I--~----

I 

I 
I 
i 
! 

I 
i 

i 
l 

- 63 -

1 2 ) 4 

- fuel t of 0.4 0.17 
conven. 
fuel 

el. 
KWH 1350 500 --vpower 

i 
I 

Gcal - steam . 4.0 5.0 
I I ' i 3. Commercial products: ! i l 
i I i 
i I 

- alumina 
. 

! t I 1.0 
I 

1.0 I i 

- potassium sulphate l t I 1.08 2.4 I 
i I - sulphuric acid I t 2.0 .. 
I 

6.3.3.3. Depencence of processes on import supplies. 

In both methods potassium hydroxide is used for hydrochemi
cal processing of aluni te and production of potassium sulphate. 
Potassium hydroxide is not produced in Iran and should be impor
ted. 

According to the technology of alunite processing by alka
line-reduction method in case of ple.nt capacity of 200 thou tpy 
of alumina it is required to import 90 thou t of KOH per year. 
It will cost 19.3 mln dollars per year. 

According to the technology of raw-alunite ore processing 
· ·- -··by·· ellcaline method in case of same capacity of the plant 1 t is · · · 

required to import 252 thou t of KOH, v1hich v:ill cost 54.18 mln 
dollars. 
All th.is show that alkaline method of raw aluni te ore processing 
suffers more influence !rom import supplies than· alkaline-reduc
tion method. 
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6.3.3.4. Comparison of assortment and cost o! produced 
commercial products 

Description IAlkeli~e-reduction Alkali ne process 
!process of prod•.lcts I 

1 Quanti t,y of Cost of Quanti ty Of : Cost of 
'product per- product pro due t per : product 
·year,thou t mln P.ls year,t t..ou t I mln Rls. 
I 

I 

Alumina I 
200 4000 200 4:000 I 

Potassium sul- I I 

i ' 11?60 phe.te I 216 49UO I 480 -
Sulphuric acid 

i 
400 I400 I ! 

.. 
' 

I Total I 816 10300 680 I57GO 
I . 

Difference in I I 

I + 3460 cost of products! I 
I 

I i I 
Products conSUI!l-i I i ed at local ~e.r-i 

I 

! I 
ket: I • I ! • ! I i 

I i 

4000 - alumina I 200 I 4000 i 200 
I I 
i . ! - Potassium sul-! i 2450 phate f 100 2450 i 100 ' ! 

' ! ' . 6.:150 r G-:50 __ -····· _____ j --~0-~1 _ . . .. L I 

i 
I ,_ 

• 6 ! Exported productf: ! 
I I I . I I - potassium sul- ! 

phate 116 I 2450 380 93IU ' I -
I 

- sulphuric acid! 400 I I400 -i : 
i I I 

I 
: Total I i 3850 I 9310 

' - l I -- . • 
6.J.J.5.Equisitiono! technolos.Y 

For utilization o! botli. processes license !or know-how sho~ld ... be purchased. 
There is industrial experience in alkaline-reduction method 

Of alunite ore processing in the USZRe 

' 
.;~ ~'~ .•. ~,.,~r.~:·-~·?tr"'t~-~~-;~-~::.r~ ..... ~~~·~.:-. ;.-.t~;,~ ··~ ·~ ........ ~~ .. ~"':•fWlll! .. ..,·-. .-..~~.;- ~~~ 
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~here is experience of short-term industrial testir.g o! 
technology ot raw alunite processing ~ith production of alw:iina 
e.nd potassium sulphate at Kirovabad alwniniur:i plant based on 
alkaline method. It was based on the utilization of know-how of 
hydrochemical processing of reduced alunite. 

Price of know-how for tl:is process will e.rnount to 70% of 
know-how price for alkaline-reduction method. 

6.3.3.~. Reliability 

All the process and techno-e~onomical parameters assu.ced 
in the design for the technology of e.lkaline-reduction met~od 
of alurJ. te ore processing will be guaranteed by 20 years expe
rience of industrial processing of alunite ere at Kirovebad 
aluminium plant. 

As far as alkaline method of raw e.luni te ore processing is 
conc~rned ~ccordins to Subcontractor's oppinion at first stage 
it is reasonable to ~~nstruct a Deconstraction Unit with cepacity 
of 30-40 thou tpy of alumina. After long-term testing of tr.is 
process at Demonstration Unit it is possible to start extension 
of plant capacity up to 200-300 thou tpy of alumina. 

't':,: • I; 
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6.4. Selection of main process equipment 
sulphate 

Plant !or production o! alumina and potas"SIWDVB:s well as 
sulphurous gas for sulphiric acid production from aluni te is a 
complicated continuous production including the following p:-o

cess operations: 
- receiving of ore 
- crushing of ore 
- blending of ore at store 
- grinding of the ore 
- roasting and reduction of ore 
- digestion of reduced ore 
- separetion of mud from alwninate liquor and mud washing 
- removal of mud 
- desilication of aluminate liquor 
- evaporetion of elwninate liquor with extraction of sulphs.tE 

salts 
- processir~ of sulphate salts with production of potassium 

sulphate 
- potassium sulphate drying 
- precipitation of aluminate liquor 
- processing of aluminium hydroxide 
- alumina calcination 
- storage of potassium sulphate. 
hlain process equipment is selected based on · 

. n~rmal fe~sibie . capacity c1'.. alumina p~duction 
200 thou tpy. 

enE>urinS 
equal to 

Equipment is selected tor every process area in accordance 
withs 

. - ·estimated material balande; 
- duration o! equipment operation1 
- 3pecific capacity of t~ .. e equipment. Under the conditions 

of continuous operation of all· installed equipment maximum 
achievable capacity of 2JO tho~ntpy of alumina is provided. 

6.4.1. Receiving unit and ore crushing 
(Drwgs.Nos.1339545-TM, 1JJ9.547-TM, 1.339548-TM) 

l>y 
Ore (- 150 mm coarse) is trensported to the plantvropeway. 
Operation is arranged in two shifts, 7 hours per shi!+. 

_. ;• .r. -·'"IL'"'-. • .. '\o·r'···: '-~t,_.;~!w.' ':.·. ,•' , .1"'- . 
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Number o! working days per year is 250. 
Receiving unit is a bin, in wtJ.c.'1 al\!lli te ore is unloaded. 

• Apron feeder (heavy-type) is installed under the bin for unloading 
of the ore from the bin. Estimated average flow of ore per hour 
is the followings 

6.95 x 200.000 • 397 t/h or 400 t/h 
250 x 14 

T:here: 6.95 - specific consumption of alunite Ct) 
- 200. 000 - plant capacity in alumina ( t) 

250 - number of working days per year 
14 - operation hours per day. 

At the plant the ore is crushed in two ste.ges. 
For secondary crushing 1 cone crusher is assumed, 

dia.2200, which crushes the ore from - 150 mm to - 80 mm. 
Inertia screen ~P.ich provides for screening o~ - 80 mm 

lui:tps is installed before the crusher. 
Fine crushing of the ore from - 80 m~ to - 12 mm is carried 

out in tr..rce short cone crushers 2200 mm dia. which are operated 
in closed cscle. 2 inertia screens are installed before every 
crusher. Circulating !lor. of ore is assuoed equal to 1200 t/h. 

6.4.2. Ore blending storage (drg.No 1339549-T~) 

Ore is sent to the storage after fin° crushing (- 12 mm). 
Store is in operation 24 hours per day a~cording to the operation 
eo~ditions of the alumina plant. 

Store is closed-type to reduce the dusting- of the 
environment. 

Two piles of ore, 100000 t each, are foreseen at the store. 
One pile is forr.ied with ore blending, from another one the ore 
is consu~ed. Store is equipped with stacker for !orma~ion ot 
piles. Unloading from piles is foreseen by bucket-wheel excavator. 
For provision of its repair one stan~-by excavator is foreseen. 
One pile provides for the reserve of cruehed ore for 25 days, 
and the possibility of' stacker capital repair. 

6.4.3. Dry grinding (drg.No 1.339551-TM) 

Due to the reason that the Ground ore is sent for thermal 
roasting and reduction dry method of ore grinding is assumed to 

' -··· . . ' . ~tllt:·.,..,, ·' ... . ' . . . . .. ,·1 , .. ,. 
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reduce tte fuel co~.sumption. 
Grinding of ore tekes place in ball mills in closed cycle. 

• Similar to preparation of coal dust for burning. Classification 
of ground ore is a.""T8llged in air flow in separator and ~yclone 

subsequently. 
For disposal of excess air its purification in electrostatic 

precipitator (ESP) is fo~eseen. 
Coerseness of finished product is es follows: 
- o.065 !all - 50-5~; + o. 147 l!'Jll - less t.he.n 5~ 
Aluni te !low :per hour !or dry grinding is 180 t/h (!or pro

vision of t.t-rt:e operatir.g roasting and reduction furnaces). 
Based on the experience of Kii"ove.bad aluminiuo pla::t opera-

•nd 
tionY'eue to high abre.siveness of alunite ore and high le.bour 
requirement !or repair of dust system e.nd mills

1
utilizetion fac

tor of grinding unit is assumed as o. 7. 
?lumber of required mills is equal to 1 

-
1
-80--- • 4.3 pcs, 

60 x 0.7 
where 60 is the capacity of one mill, t/hr 
5 mills are to be installed. 

6.4.4. P.oasting end reduction (drg.No 1390368-Tl:) 

For provision of normal capacity ( 200 thou tpy of alumina) 
it is required to process the fo~lowing average quantity of 

- - · ~ ····- - aluilite · orei 

6.95 X· 200.000 • 1S8 t/h 
8760 

Roastins furnaces 10 m dia. ·and reduction furnaces 6 m dia. 
are assuced to be installed. Optimum velocity of furnace gases 
in fluid bed is O.'Z( m/sec. Capacity of one roasting and 
reduction unit is 60 t/h (for raw alunite). Similar furnaces are 
under operation on industrial see.le at Kirovabad aluminium plent 
in the USSR. Utilizatlon fnctor k • 0.88 Required number of 
units is equal toa 

158 • .). 0 pea. 
6.95 x O.Cb 
In case of simultaneous operation of three units maximµm 

achieveble capacity for alumina will be equal to: 

.. ~~·---· 



• 
3 x 60 x 8760 • 2~000 tlr 

6.95 
nie to the !act that this process area is the cost capital 

consuaeble, 1?".a:ximum achieveble capacity is determined by through
put cap~cit.Y of this particular process e.rea. 

6.4.5. Digestion {drg.Ho 1)39552-Tll) 

Digestion ot reduced al.unite is carried out in chain agi ta
tors unC.er atmospheric pressure and tmpersture of 80°C. Slurry 
flow through the digestion agitetors should provide for alunite 
processing coming from three operction units of r.:·st:.ng and 
redu.ction, It amounts to: 

180 x 25.52 = 660 m~/h 
where: 6.95 
180 - quantity of raw alunite ore processed per hour, t/h 
6.95 - speciflc quantit.Y of al.unite ore per 1 t of alumina, t,4 
25.52 - specific flow ot slu~ry for digestion per 1 t of 

alumina, m3/t 
Required capacit.Y of digestion agitators in case of diges

tion period of 40 cdn is eque.1 to: 
660 x 40 • 440 m'J 

60 
2 batteries of 5 agitators 4.5 x 6 m dia. in each battery 

are assumed to be installed. Working capacity of one battery 
is· 250 m); ·Tc separate the l?lud !ran aluminate liquor hydrosepa-· 
rators, rotary filte~s and thickeners are used. 

6.4.6. H,ydroecparatcrs {drg.No 1))9552-TM) 

For classification of slurry after digestion cone hydrosepa• 
rators of settling type without agit&ting unit are used. For 
extraction o! sand.Y fraction (70% of mud) velocity of over flow 
from hydroseparators is 2.6 m/h. 

Hydroseparators of 10 m dia. are assumed to be installed. 
Settling area is 78.5 m2• 

Estime.ted 
180 x 22.51 • 

6.9 

rate o! over!low per hour is: 

58.3 m3 /h 
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,~droseparators 
where: 22.51 - is a specific rate otvovir fiow per 1 t of 

alumina based on the material balance, m.) /t 
180 -· capacity in alumina, t/h 25.9 - estimated 
6.95 in operation 
Estimated number of h,ydrosepa-.-w-atora is: 

583 • 2.85 pcs. 
2.6 x 1a.5 
4 hJ"droseparators are assumed, among them ) are working and 

1 is stand-by for cleaning and repair. 

6.4.7. Rotary filters (drg.No_ 1339552-i\I) 

For filtration and washir.g of se..'ldy fraction or mud ve.cuwn 
rotary-type filters are used due to the reason that drw:i filters 
can_not be operated with these slurries because of clogging of 
filter tray. Pilters with 50 m2 filtration area are assw:ied for 
installation. 

Required number of filters amounts to: 

2.765 x 25.9 • 6 pee. 
50 x o.a x o,J 

where: 2.765 - specific quantity of ~ud per 1 t of alumina, t/t 
. 25.9 - estimated capacity of the ple.nt per hour in 

alumina, t/ It 
0.8 - utilization factor of filters 
0.3 - specific capacity of the filter in mud filtra

tion and washing, t/m2.h. ·· · 
6 filters are assumed for installation. 

6.4.8. Thickners for clarification of aluminate liquor and 
washing of fine slurry (drg.No 1339552-T~) 

For purification of the liquor from fine fraction of mud 
single-chamber t.tackners with central unloading and cone angle 
of the bottom equal to 10° are assumed. Thickning area is selected 
based on the rate of over.flow, which is equal to 0.35 m/h. 
Required thickening area is equal tos 

19.86 x 25.9 • 1470 m2, 
0.35 

wheres 19.86 ·- specific rate ot thickener.fovertlow per 1 t 

o! alumina, m3/t 

... ,. •• - •:""¥"'" .. ""• 
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Ratio between the e.rea of tl:ickening and the area of washing 
is assumed as 2:1. 

There are 6 stages of washiug • 
Single-chac:ber thickeners of )2 m dia. wi. th thickeni:ig 

2 a.re 
area of 800 m e.reaY"assumed for installa~i~n. There are 9 pcs. 
including 2 thickeners, 6 washers, and 1" CoCDDon stend;_b7 for 

cleaning end repair. 

6.4.9. Desilication (drg.Ho 1339552-Tll) 

Desilication of aluminate liquor is carried out in auto
claves under the temperature 1J5°C. 

Desilicaticn period is 1.7 Aours. Required working capacity 
of autoclave is equal to: 

22.46 x 25.9 x 1.7 ~ 989 m3 

where: 22.46 - specific quantity of desilicated slur~y per 1 t 

of alumina, m)/t 
) desilication batteries, 9 autoclaves in each, 63 m3 capa

city each are assumed for installation. Oneof them is heating, the 

other 8 - reactione.l. The operating capacity of one battery is 
504 m). From ) installed batterie~ 2 are working, 1 - stand-by. 
Cleaning of autoclave batteries takes place once in 4 months. 
Operation of each battery ~s continuous with two-stage pulp 
flashing !or decreasing of pressure to atmospheric. 

The first stage flash steam is used for preliminary heating 
--· · ·-··· ·- · of alwninate -liquor through· the surface of shell-and-tube heater •. 

The second stage !lash steam is used !or heating of ~ater used 
for process needs. 

6.4.10. Thickening of white mud (drg.lfo 1.339552-Ti.!) 

For ~lari!ication of liquor after desilication single
chamber thickeners with coae angle of 20° are used. 

Liquo~ flowrate per hour is: 
20.72 x 25.9 • 537 m3/h 

where: 20, 72 - speci!ic · rate o! thickener over now o! white 

mud per 1 t of alumina, m3 /t 
Baged on the experience the overflow rate is equal to 

o.6 m/h. 
Required thickening area isa 
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4 single-chamber thickeners of 20 m dia. including 3 working 
and one stand-by are assumed. Area of every thicke~er is 314 m2• 

6.4.11. Filters for after filtration of aluminate 
liquor and washing 11ater of mud 

(drg.No 1339552-TM) 

For after filtration ~f overflow from white mud thicke-
ners and wa~hing water of al.unite mud the auto=natic leaf filters 
under pressure are ~sed. 

Liquor flow rate per hour is 537 c 3/h. 
Flow rate of washing water per hou~ 5.58 x 25.9 a 145 m3/h, 

where 5.58 - specific quantity o! washing water from washers 
per 1 t of alumina, m3/t~ 

Filters are assumed with total surfe.ce is 225 m2• 

For filtration o! the liquor 537 3.73 pcs. 
number of filters are ~:~~ula- 225 x o.a x o.s = 
For filtration of washing water ---~1~4~5~~-------

number of filters are calculated:225 x 0• 6 x o.a = 1·34 p:s· 

where 0.8 - utilization factor Of filters 
o.a - specific capacity of filtration of e.lwr1inate 

liquor after desilication, m3/m2xh. 
o.6 - specific capacity of filtration of e.luni te 

__________________ . ·- __ ----· J!lU4 wa.s~ng_wa~er •. 
7 filters are assumed (4 for filtration of aluminate liquor 

and 2 for washing water filtration , 1 - stand-b7 for regeneration 
of filter cloth and repair) for installation. 

6.4.12. Evaporation (drg.No 13.3955.3-TM) 

For evaporation of aluminate liquo~ with simultaneous extrac
tion of s~lphate salts of potassium and sodium evaporation batte
ries are used. They consist of evaporation units with natural 
circulation. Multiplicity of fresh ste:llJl utilization is equal 
to 4. 

Quantity of evaporated water is e~ual to (7.06 + 0.5) x 
x 25.9 • 196 t/h. 

wheres 7.06 - specific quantity o! evapor~ted water per 1 t o! 
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alumina based on'iDQ.terial balance, t/t, 
0.5 - specific quantity of water after washing of evaporation 

batteries from sulphates. t/t • 
Evaporation batteries consisting of 1000 m2 units e.re 

assumed for installation. Capacity of four-block battery- amounts 
to 75 t/h in evaporated water. 

196 - • 2.6 pcs. 
75 
4 batteries () working and 1 stand-by) are assumed for 

installation. 

6.4.13. Thickening of sulphate salts (drg.1339553-Til) 

For separetion of sulphate salts from concentrated aluminate 
liquor after evaporation single-chamber thickeners with cone 
engle of 20° are used. 

Overflo'!ftrom the thickeners per hours 
14. 28 x 25.9 = 310 m3 /h · 

r.here 14.28 - specific flow of strong liquor after evaporation 
per 1 t of alumina, m)/t. 

In case of over flow velocity is equal to 0.7 m/h required 
settling area is 

370 • 528 m2 
0.7 
Three thicke.'1.ers o! 20 m dia. C 2 y;G-rking end 1 stand-by) 

··are ·assumed. with surface of 314 m2 ·each. 

6.4.14. Filtration of sulphate salts (drg.1339553-TM) 

For filtration of sulphate salts drum·vacuum filters are 
used. P • 40 m2• 

Flow rate of sulphate salts per hour amounts to: 
1.01 x 25.9 • 26.2 t/h 

where: 1.01 - specific !low ot sulphate salts mixture extracted 
at evaporation per 1 t of alumina, t/h, 

Specific productivity of filtration is 0.5 t/m2 

Required filtration area at every filtration sta&& is: 

~ • 52.4 m2 
0.5 
The following 8 fil tersare assumed for installations 

•··· ~..::.!,~ .... ~;7.'!:···~--::"····· .. ~~:";'" ·~y~·.-,,-:-.-,,,.:·~.""":~:-, ..... ,t';~ ........ :~1 :.: ·#;~·:«· .: ~·:··.--:--:;.·, ., ,.,_..._..- ..... .,, • ,.,, ·"' 
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2 filters at the 1st stage of filtration 
~ filters at the 2nd stage of filtrction 
2 filters at the Jd stage of filtration 
2 filters at the 4th stage of filtration. 

6. 4.15. Filtration centrifuges (drg.1339553-T~) 
_ content !>efore drying 

In order to decrease the mois~of protuction potassium 
sulphate filtration centrifuges (periodical-type) with drum dia
meter 2200 are used. 

Flow re.te of production potassium sulpna-:e per hour isa 
1.08 x 25.9 = 28 t/h rate 

where 1.08 - specific flow of potassium sulphate per 1 ~ 
or alu:nina, t/t. 

A"~verage hour capacity cf 
Required number of centrifuges 

one centrifuge is 7.0 t/h. 
is equal to: _28 = 5 pcs • 

. 7x o.a 
where: o.a - utiliz~tion factor 

· 5 centrifuges are assumed for unstallation. 
Drue size is 2200. 

6. 4.16. Sulphate drying (drg.1390.369-~I·.:) 

Potassium sulphate before packing into b~gs is sent for 
drying for elimination of residual moisture (from 5% to 1~). 

Fluid bed kilns are used as driers. They are the most fuel
-·--· --· ·· -.. -savfng urii ts·~ -

Capacity of every drier is 11.5 t/h. 
Required number of driers amounts tos. 

28 • 2.86 pcs 
11.5 x o.a5 
Three driers are assumed. 

6. 4.17 •. 1?recipi ta ti on ( drg. Iio 1.3.39554-TJ.~) 
. cylinde~-cone tanks 

Cylindric:al tanks with· agitators orVv:i th air at;i ta. ti on 
can be uaed. 

In this Feasibility ~tudy precipitators with air agitation 
&l"e 

are assumed. :They need less maintenance ar~d"Y'Ir.ore reliable in 
operation. 

c.::...• _; ·-~-~_:_·!""""_,_· ·._·:r:_.,~_:_!._•~_ .. ··-~ ·: _ .... _~ ~_ .... ..::_~·..::_•~4\-' ._ .. "'_,,. '_,·:_:.:_·_:.~ ... _:_:•_. ,_,._" _ .... ,_-_<_r_1 _";;_::: ...:..._: _., _ •• _,.:~_·_, ·_· w ._ .. , _ .. , .... _._•''._~M-' __:__'. ___.___~, ~-· ~ _.;~_'• ! • .,._ ~-·-· • .. 
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Capacity of one precipi ta tor is 3000 m3• Specific flow". re.ta of 
slurry of aluminate liquor Yd. th the seed is 24. 52 m3• Flow rate 

per hour is: 24.52 x 25.9 = 635 m3/h • 
Precipitation period is 60 hours. Required number o! pre

cipi tat~rs is: 

635' x 60- = 12. 7 pcs. 
3000 

1) pcs 

15 precipitators are to be instulled (13 working end 1 ste..~i

by for cleaning and meinter..&?:ce, 1 for stora£e of hydrate sl~rry. 

6.4.1e. Alumirj.um hydroxide classification 

The cone hsdrosepar&tors ~orking on principle of settling 
are used for classification. 

The overflow rate from hydroseparntor is 2.5 m/h. 
The hour overfl9w from hydroseparc.tor is: 

22.66x 25.9 = 587 m3/b.r, 
where 22.66 - specific overflow from hydroseperator per 1 t o! 

alumina, m3/h. 
10 m die hydroseparetors with Eurface ere~ ~i 78.5 m2 are 

adopted. 
Estimated number of hydroseparators: 

_ _.5 .... 87-. __ = 3 pcs 
1a.5 :z: 2.5 

J hydroseparetors are assumed for installation. 

6.4.19. Thickenin~ of aluminium hydroxide 
(drg. 13)9554-TL~) 

For thickeni!lg eluminiwn hydroy.ide single-chamber thicke-
ners with cone angle o! the bottom equel to 20° are used. 

Velocity of over !low from the thickeners-is 0.4 m/h. Over 
flow rate per hour is: 

18.65 x 25.9 = 48.3 m.3,h, 
where 18.65 - specific over !low (of mother liquor) per 1 t of 

alumina, m.3 /t 
Required thicker..ing area is: 

483 • 1207 m2 
0.4 

5 thickeners of 20 m die.. with thickening area equal to 

.. , ... ""·· ·:. ·• .. r·~·~ .,..,.... ',' • '·I 
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314 m2 each are a;sumed for installation_, including 4 working ar .. d 
1 stand-by. 

6.4.20. Filters for seed filtration (drg.No 1339554-T~) 

For seed filtration drum vacuum-filters are used. Quantity 
of hydroxide seed per hour is: 

7.67 x 25.9 • 199 t/h per 1 t of alumina 
7.67 - specific quantity of hydroxide seed, t/t 
Specific capac.ity of filtration is: 2.5 t/m2.h. 
Estimated are~~ of filtration is1 .122. =· 79•6 m2 

. 2. 5 
) filters with filtration area of 40 m2 each are assumed 

for installation, one of t~em is stand-by, two- in operation. 

6.4.21. Filters for filtration and washing of production 
aluminium hydroxide (drg.No 1339554-~) 

Drum vacuw:i-fil ters e.re used for !il tration end r1ashing of 
aluminium hydroxide. Filtration productivity per hour is: 

25.9 x 1.53 • 39.6 t/h 
where 1.53 - factor for ~alcul~tion of Al20~ to Al(OH) 3• 

6 filters with filtretion area of 20 m ere assumed for 
installation. 

Among them: 
2 filters-- as 1st filtrr.tion 
1 filter - at 1st wesr.ing 

. -- ·. -- ...... 1 filter - at 2nd washing . 

2 filters - at the last stage cf washing. 

6.4.22. Calcination (drg.No 1390367-TM) 

For calcinEtion 1 fluid-bed t.iln of 30 t/h of alumina 
capacity is assumed. For the period of kiln repair hydroxide 

store of 15 thou t capacity is foreseen. 

6.4.23. Commercial E.lumina storage (drg.No 1.390.371-TL:) 

Commercial alumina storage consists"of 2 ~ilos 3000 m) o! 
holding capacit~ each, ensuring the inventory tor 7 days. The 
alumina is shipped in railway tank ca1·s. 

. ~. ,.,,. '!9~~~.:-"'• .,.,--: ... ··"!""-· ,.., .# .; . ; ••• :r.-:.~· .. :". -·:."".r:.,..._, .. ,.,"'r.:"• .~. *~.~:/'"",...,~--y~ ...... p ... ,...-·;···· ,,,,.,,_-t -~· .,, ' 
....... "'• J ., . ..... .• ... . • • " • •• • •.. • ... 



- 79 -

6.4.24. Potassium sulfJ.ate storage (dwg. 1390372-TM) 

The potassium sulfhate storage consists of 2 silcs, 3000 m) 
* capacity each to ensure a 7-day stock. 

The storage will have a facility for bagging potassium sul
fate. The facility will comprise 4 pneumatic bagging machines, 
200 bags/h capacity each. 

Bags are placed on pallets and J.oaded into rail cars by 
forktrucks. 

Area will be provided at ~he storage for stacking the 
pallets with bags in two tiers. 

6.4. 25. Sulphur storage (dwg. 1390Ji0-TL!) 

Sulfhur is delivered to the storage in.rail cars. The storage 
with a grab crane has ce.paci ty .3, 500 m3 to ensure a 10-day stock. 
Bins for sulf-\ur mPlting are provided at the storage. The grab 
crane is ..ised for . 'lading the bins rl th sulfhur. lt~ol ten sulfur 
is !ed by centrifUgal pumps to the roasting and reduction section. 

6.4.26. caustic storage (drwg. 1339555-TM) 

Caustic is delivered to the plant in liquid form in rail 
tank cars. NaOH is supplied !or the starting p~riod of the plant, 
KOH - for norcal operation. 

To receive caustic provision is made !or a receiving rail 
track for 10 tank cars. Storage of caustic is in two tanks, 

... JOOO -~.3 c~paci ty- each •. 

6.4.27. Major process equipm~~t characteristics 

To convert aluni. te ore into alumina, potassium su1fl,ate and 
sulf~u!ous gas for production of su~buric acid or elementary 
sulpJ,ur, provision is basically made for the general-purpose · 
equipment. . 

This equipme.~t includes: stackers, bucket-wheel excavators, 
cone crushers, bel+. conveyors, feeders, he~dling equipment (cranes 
hoists), tanks w~th agitators, centrifugal pumps, mud settlers, 

til,ers, BUtoclaves, evaporators, fluid-~ed cal
ciners !or alumina calcination (similar to th~t ot•Uirgi~ FRG). 

In ad<ii t!.on to the above equipment the a.luni te proceas'ing re
quires ,opt;Cie.l eqt·,ipment as described below. 
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6. 4. 'Z1. 1. Dry grinding 

For dry alun:i. te grinding the use is made of the uni ts 
• similar to those used for preparation of pulverised coal for 

combustion. 
The unit consists ~t a ball mill, separator, cyclone, mill 

fan. 
The ball mill is used for grinding al\lllite ore in air stream. 
The mill is a horizontally-arranged drum 3.7 m in di~eter 

and s.5 m in length. 
The drum is lined with rubber to minimise wear-out. 
Grinding balls charge is p,laced inside the mill. ~he ball 

charge is 100 t. The mill is driven by a 1600 kYl motor. Ground 
alunite is entrapped by air stream and !ed to the separator 
provided for separation of oversized particles of alnni te ore. 

The separator o:t air-swept type is a cylindrical and cor..ic 
unit 4.75 min diarnEter, fitted with bottom end top connections. 
Size separation is ensured by variation of speed of air stream. 

The cylone is used for sepa1ation of ground al.unite dust fran 
air stream. Cyclone is 3. 75 m in die.meter. 

The mill fan creates air stream passing through the grinding 
system. 

The !an o! radial-cantilever type has capacity of 170000 mJ~, 
pressure920 kg/m2, motor is rated for 800 kW. 

---·-·--···--·- ···6:4-:21.2. Alunite.ore ro~sting 

To roast aluni te ore the use is made at ~h~_~irst ~tage of_ a 
cylindrical fluid-bed roaster with a shaft heat exchanger End at 

~the aecond stage- the fluid-bed roaster with a ·controlled movement ot 
materials. 

The stage I fluid-bed roaster is fitted with connections for 
supply of fuel combustion products to the gas distribution grid 
and fuel burners lo~ate4.1n_the !luiJ bed. 

The 9laft heat exche.nger is provided with one constriction unit 
with ratio of sectional·areas 1n the wide and narrow uni~e within 
4-6 and is fitted with a connection !or supply of he~ti.rl8 gas 
!rom the ntage II roaster. 

The loe.ding device is located above the constriction unit, 
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the height of which is o. 5-0. 6 of its diameter. 
Controlled movement of m~terie.l in the stage II roaster is 

ensured by designing the roaster in such a way that its length 
is 5 to 15 times larger than its width, n.nd_JY fitting vertical 
partitions in the fluid bed with openinss, alternatively connected 
with the opposite sides of the casing, The partitions are located 
at the level of the fluid bed and the discharge connection. 

The stage II roaster is provided with connections for supply 
of fuel cocn.bustion products to the gas distribution grid. 

6.4.27.3. Reduction of alunite ore 

The unit !or reduction of the roasted alunite ore in the 
fluid bed is fitted with the gas distribution grid in its lower 
part, with the connection for supply of he~r (or other heat car
rier .) located below the plate. 

Devices for injection of the reductant (liquid ~~lfur) are 
arranged above the gas distribution e,:."'id in the fluid bed. 

or complete burn~:tmaining reducte.nt the unit is fitted vii th connec
tions for supply of J0-.35% of- excess air, r;ith bulk fed to the 
top of the fluid bed and the rest to the settling zone of the 
unit above the fluid bed. 

6.4.27.4. Reduced ore cooling 

The unit for cooling reduced alunite in the fluid bed with 
- -.. - - cont°rolled ·movement. Of ma."te.ria1 comprises. an air distribution 

heat exchang~r~ 
plate, air end water pipeV8.r1~ailge1i ln series within the fluid 
bed, connectio?1$for supply of reduced elunite and dupt from the 
pollution control equipment of the aluni te roe.sters and reducers. 

The hot air connection is linked to the roester. The heat 
exchanger includes the air pipeswhich ensure cooling 
speed of 8-10° per minute in the ~oving bed of alunite ore. 

6.4.27.5. Fire boxes o! ~luid-bed units 

The fire boxes are fi~ted with ~evices for combuation of 
fuEl and air supply connections1 t ltr'C 

Located inside the !ire boxYis a comb~stion chamber, which 
is separated from the ca.sing by the ring chamber !1Jr a1.r supply 

....... ....... lllt 
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.. 
for dilution of combustion products. 

6.4.27.6. Potassium sulphate drier 

The ·unit for drying potassium sulpliate in the fluid bed con
sists of a cylindrical casing, gas distribution grid, collllection 
for material charge and d.ischerge. 

The drier is titted with a fire box for fuel combustion and 

dilution of combustion products to a preset t~~perature. 

6.4.27.7. Potassil!Jll sulphate cooler 

The unit for cooling dried potassium ~~~hate co~sists of a 
1 . dr" al · • di t "b t• "d t heat exchang~rs cy in ic casing, air s ri u ion gri , r.-a er roca"ea. 

in the fluid bed, connections !or material charge and dischange. 
The cooler is fitted with a connection for supply ofheated ai.J 

to the potassium sulpliate drier. 

'i'he precipitetor is def'itned for hyllrE'.ulic cl.ecom!'osition of 

precr.ent li~uor to precipitete eluminium :.yC:roxide. ~'he unit 
consiE~e of e. c~rlindrice.l ~~ell rith e te.pered bottom. 

The wP.ter-je.c~~eted airlift pi?e is fitted elong the unit centre

line. Slurry ni.":ing end trP.rsfer is by compres~ed eir1 Sl~~rry 
cooling ~s by reter fed to the r-eter jpc1~et • 

....... -~·... -- .. -..-r-- ,,,... ... ......-: - .. " ... .. -
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6.5. Power supply and automation) communication 

6.5.1. Power supply 

6.5.1.1. Initial data 

- maximum electrical load in plant - 441 2 Kl; 
- annual energy consumption - 'Z/O mln kW.h/y.-:!ar •. 

Break-down of energy consumption by separate plant units 
is given in the following tans • 

Srl. 
Bo 

1 

.. -- - ·---·-------

Description 

2 

Maximum power Annual 
demand power 

kW consump-
tion 
mln kW.h 

4 
------·----- ·---------·------·---···-·· .. 

1.4 
' 1.5 
I 

; 1.6 
: 1.7 

1. Main production units 

Ore receiving device 
Secondary and fine crushing 

Ore blending storage and 
conveyor galleries 
Transfer stations 
Dry grinding 
Roasting and reduction 
Sulphur storage 

'. 1.a Digestion, desilication and 
· -- · - --t- -- · ·- -·- lll'Ud washing - · · · 

I . I . 
1. 9 · Evaporation 

I 

1.10 ; Precipitation 
' 1.11 : Hydrate handling 

1.12 ' Calcination 

100 

1800 

500 

500 

5600 

5000 
I 

I 180 

I 
.i 6600 

3100 

~o 

3900 
850 

80 

350 
11.1': Commercial alumina storage 
I 1.14 Potassium sulphate drying 
; 1.15 i Potassium sulphate storage I 60 

! 1.16 i Caustic soda ~t~~ge. ... _ -·-- --··+ ·-7~~ -- ........ . 
! i Total& 29680 
I 

l 
t 

...... ' .... . ................. . 

40 

22 
1.8 
2?.6 
5.04 
0.24 
1.05 
o.1s 
2.1 
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- . -- - - --- ----· 
1 2 3 4 

. -- .. -~---
2 Energy facilities 6100 . 2a.75 
3 Water supply! sewerage and mud 

disposal fac lities 4100 28.55 

4 Repair and storage facilities 1300 I 4.19 

5 I service facilities 2800 9.5 

6 t Transportation facilities 100 0.31 
• 

7 
I External lighting 125 0.5 i 

'. Total for plant 44200 270.0 

--- -- ·- ·--- ------ - --- ~-

For reliable operation of alumina plant there are to be two 
el. 

independentYpower sources. 
It has to be born in mind that the power consumers in alumina 

plant can be devided in two cat __ egories by their reliability. The 
first cat.....,egory ( 5 MW) permit• ·no intervals in 
supply for it oan cause the disturbance of the process or the 
failure of the process equinment. 

The second cat .egory -consumers for which the disrupture 
the decrease of production. 

include 
in the power supply means only 

6.5.1.2. Power supply diagram (drg. No.124?955- ~n ) 
· -.. -··The· FS- foresees two independen"t -power supply sources for the 

plants 
- existing power system in the plant area, 
- 18 fVlW HPP designed for alumina plant. 
The connection with the area's power system is planned to be 

realized by e~ection ot two power lines 25 1an each (from th~ 
existing Abhar substation to the main step-down substation to be 
build at the plan~ 

The r:Jain step-down substation contains two transformers 
230/10 XV and 63 MW each. 

The rollowing loads are considereda 
- fr)m the mine - 415 MW; 
- from external water supply - 2 MW; 
- trom sulphuric acid production - 215 MW. 
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Electric loads balance 

Description 

1. Maximum load 
2. Outside consumers 

Unit Of 
measun 

_ .. _ 
3. Power consumption at plant 

Normal mode of operation of 
the HPP 

· mln kWeh 

4. Power production at the HPP 

5. HPr proper demand 

6. Supply of power from the HPP 
C9fcsuc:p~ of 

7~ owerm system for plant 

a. Contract power from the system 

9. Ditto; taking into account 
outside consumers 

• 

I 
I Emergency mode of HPP operation: 

Production at the HPP · I 10. 

11. Proper demand of the HpP I 
12. Power from the HPP ! 

13. Consumption of power by the 

mln k1f .h 
_ .. _ 
_ .. _ 
_ .. _ 
'M\f 

-"-
mln kW.h 

-"--"-
plant from system . -"-

·· · ··· ·· -· · ···- · · ---· - ·- · · ··········-· -·· --······· ... - .. 1· 
14. Maximum contract power cai>acity 1 

. from the system for the p"l.ani ; D 

15. Ditto, taking into account 
the outside consumers 

l . 
' -"-

44.2 
10 
270 

105 

15 

90 

180 

31.2 

41.2 

35 

5 
30 

240 

The plant· consumers are supposed to be provided from 5 
di•tribution substations 10 kV each located at the plant site. 

The supply for the substations tor consumers ot the first 
and the second cat~gories is designed to be carried out from 
two independeni sources • tro~ two bar lectione ot the main etep
down substation. 

Three independent sources - two bar sections of the main 
step-down substation and the 10 kV bars of the HPP main dis
tribution device. 



!'he plant ia supposed to be equipped with the_ alternate 
current circuits of the following voltages& 

- 10 kV tor supply of the shop transformer substations 
and big motors (above 1000 kW) 

- 6 kV for the supply ot medium capacit7 motors (320-800 kW); 
- '80/220 V tor electric motors under ~20 kW and for lighting. 

6.5.1.~. Power equipment and motors control 

The power equipment is supposed to 1: e supplied from the low 
voltage transf'or.ner substation panels th.'t"Ough the three phase 
alternate current circuits and earthed neutral with 380/220 v. 
The starting protection devices placed on the control station 
panels of' industrial erection are located in the electric rooms 
in control stations. The loads of' the same pro~ess flow are fed 
from one control station panel1 which allows the inspection of 
electric equipment without disturbing the other process flows. 

The electric motors are controlled locally through the local 
control cabinet. The crushing and raw material feeding equipment 
{crushers, conveyors etc.) are combined into flow transport systems 
having three control modes: 

- centralized, interlocked witil the operator panels; 
- local, for repairs and adjustment, 
- local, interlocked for adjustment and for the case of' 

failure of' centralised control. 
To guarantee a smooth run and secure operation of' flow -

transport systeI:lB the following kinds of warning singnals 
---···-- are--provfd.ed tori····· - ··-·- ·· · · · · · · 

- prestart warning, about coming start of mecanisms; 
- response to operator on mecanisms readineis to centrali ed 

start, 
- report on meca..'lisms' state; 
- emergenc1 alarm. 
1eeding circuits and distribution circuits in production 

rooms are equipped with cables consisting of aluminium conductor 
and PVC covering. The control and . alarm • circuits are 
supposed to be mde ot copper conductor cables. 'f:i. thin production 
rooms the cables are laid open17 on the cable eupport 1 

troughs and ducts. 



6.5.1.4. Lighting 

Lighting circuits voltage is to be: 
- orcliJlar7 and emergenc7 lighting ~80/22-0 Y of altemating 

current; 
- emergenc7 lighting 24 v. 
6.5.2. Automation 

Control Mf~RlpJjon ot the process ot alnm:lna production 
trom aluni tea Vautomation instruments manufactured in the 
USSR. 

The Elunite roasting and reduction area has ~o be equipped 
with pneumatic branch ot instrument system which together with 
primary transducers measures the following parameters: 

- materi.al and fllie gases temperature; 
- co!!!pressed air pressure; 
- pressure drop inside appara!uses; 
- material la:;-er thickness; 
- rarefaction at the apparatus exit before exhaust fans 
- dry material levels in apparatuses. 
Purther processing of alunite raw n:aterials and process is 

controlled by automation devices of electrical branch of instru-
ment system which are designed for ~ontrol, alarm and 
regulation of necessary process parmr.aters: te!!lperature, pressure, 
levels,. consumptions, densities of slurries and liquors. 

. The primary transaucers are located on instrumentation panels 
·-·--·--or- op·erator rooms a·a ·we11··aa· on spot depending on the process .. 

control requirements. 
Regulation and control ~anels are installed with pneumatic 

tubes and one conductor copper cable!Ad ~eumoelectric &~tP~ly · 
To connect the pr.1mar'7 transducerstb secondary ins rumen'£~ 

pneumatic and electric cables with copper and aluminium conductors 
are used depending on the number and qualit7 of signals. 

All ordinarily current-tree metal parts ot instruments, 
automation devices and panel• bearing instruments aiid control 
regulation devices are earthed.·. tor electric satet7. 
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6.5.~. Communication 

The following co111111nrl cation systems are provided at the 

alnmina plants 

• - adm1n:lstretive commnn:lcation a19tem baaed on a quasi-

electronic 10211-line telephone exchange; 

- operative telephone s19tem of the alum:lna plant admin:lstra

tion based on 70-line and 110-line intercom sets; 

- operative telephone s19tem ot engineering administration 

based on 25-line intercom sets; 

- electric clock s71Jtem with provision ot master clocks and 

pulse repeaters, and slave clocks in the plant premises and 

tem:tor7; 

- production public address system tor communication with 

the alumina plant units based on the use of selective 201 10, 51 

3 and 1 line PA systems; 

- fire alarm system based on receivers of signals from auto

matic and manual fire annunciators, operation ot optic and acoustic 

alarm s19tem1 output of signal to the alarms and operation of tire 

spr:l.nklen. 20-line units are used1 as well as rndio-isotope tire 

________ --~~~~~~-o~ ~or. r•cei ving signals from radio-isotope tire alarms 1 -

- burglar alarm a19tem based on alal'lll units With capaeit7 

up to 50 lines including the circuits tor security of the winclowa 

and doors of the secured premises. 

Por connection of the above coJlllDUDication s79tems to the OD• 

site 4-lviees provision will be made tor installation ot the 

telephone netw~rts by laJing telephone cables 1D telepb9ne conduit•, 

on cablf' nr,t• or in ground trench••• Connection of the plant 

telephone uehange to the ott-si te comrmani cation networks ie 

dea1gne4 bJ .ARJiiW. 



-95 -

6.6. llud Removal (drawing No.1370388-TW) 
into alumina 

~'he processing ot alunite oreYreaulta in generation of 
• alunite md (waste of alnm1na production). 

~e l'easibility Report proVides for stacking ot nud to 1111d 
disposal pond. Hydraulic transport ia used for transportation of 
md from the alumina plant to the nud disposal pond. 

Mud ch&racteristica -

Particle sizes: 

- !/~ - 0.05 to 1.0 mm 

- 3°" - less than 0.05 mm 
Cbem:l.cal composition, " 
Al.203 - 8.9; Ba~O - 1.8; K20 - o.8; SiO~-- '19.41 H20 - 3.1; 
so3 - 0.3; others - 5.7. 
Specific density of dry 1111d - 2.7 t/m3. Bulk weight of dry 

deposited mud - 1.2 t/m3. 

6.6.1. Initial data for estimation of D11d facilities 

Quantity of mud - ?80 000 tpy.Continuous operation, 365 days 
-IJc..r 

Slurry - solid to liquid ratio 1:68 Slurry hourlyYrate - 600-900 
· m'/hr. 

6.6.2. Composition of nud removal facilities 

The comple% ot mud removal facilities includes construction 
__ of_ tP~lQ1'1ng units and .stractures: -

- mud hydraulic transportation system with mud pump station 
in digestion department.; 

- mud stacking system at mud disposal ponds 
- return system of d~cant liqQor from mud disposal pond to 

the alumina plant with booster pump station. 
!be charact~ristios of units and struc~ures of above mentioned 

Min a19teme for mud remval are listed below on the basis of 
epecified capacity and operating conditiona: 

- mud pump station is equipped with three •oil ptlDlpa (first 
in operation, second-under repair and third-stand-by) with capa
city 900 m3/hr each; 
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-.main 111d pipelines from digestion department to mud 
disposal pond are assumed of two lines of steel pipes '50 m dia 
(first-operating, second-stand-by), laid on rack with a length 
of about 2.5 kml 

- distributing 111d pipelines of steel pipes 100-350 1111 dia 
laid along the perimeter of aid disposal pond tor homogeneous 
deposition of 11111d; 

- depositing type nud disposal pond of 48 hectares surface 
area, dimensions of sides 600x800 m, located in 1.5 km south-west 
from the plant on the site with level drop from 1380 • to 1'87 !'I; 

- booster pump station intended for retl11"D of decant liquor 
from the mud disposal pond to the plant with a rate of op to 
800 •'/br as well as for return of drain and rain waters back to 
the Blcl disposal pond. The pump station ia located close to the 
111d disposal pond and it ia equipped with three centrifugal pumps 
with a rate of 500 •'/hr each tor pumping of decant liquor and 
two drain pumps of 40 m'5/br capacity; 

- main pressure pipelines tor decant liquor ot two lines ot 
steel pipes 400 mm dia. The pipes are laid on rack with main md 
removal pipelines. 

6.6.2. Main concepts ot mu.d removal 
'the 111d disposal pond w1 th dimensions gl ven above will · 1e 

a single section area with holcling capacity of 3.6 mln.m3 designed 
for an operating period of 5 years. After this period the second 

···-·--section ·should be· con&mlcted·; which will be located close to the 
. . 

tint one. Based on the experience of the USSR Kirovabad plant 1 

the nud from the first section after drying can be supplied to the 
conaWDere tor production of construction materials or for road 
oonatftction. 

!he follow.uig tacilitie• a:re provided for setting-up of 1114 
stacking in above m6.11t1oned qaarititie• in the mud disposal ponds 

- protectill8 dike• made ot local •oil along the perimeter 
ot 111d 41•pos£1 pond 1.0 m high tor establiehing of controlled 
discharge of clrain and rain waten; 

- pionee:~ (initial) 41ke along the perimeter of md di•po•al 
pond made or :!.ocal aoil 1 2-4 m high due to the natural alope ot 
the •ite1 and 5 m large (the t,p ot the dike). !be above dike• 
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are required to set-up the md pond basin with usetul area of 
40 hectares enaur1ng the hJdraulic tilling of 1111d cliaposal pond 
up to the level of 1382 m during 5 7eara. 

• - tor collecting and return of decant liquor to the plant, 
inside the 1111d pond basin two water receiving wells are proTided 
(one-in operation1 eecond-stand-b7) •. !hese wells are connected 
with booster pump station of decant liquor through gravit7 
underground pipelines. 

to prevent! the pollution of ground water located in the md 
disposal region at a depth of 6.0 m the following steps are 
provided tor: 

- setting-up of a cla7 screen against seepage with protecting 
la7er of local soil under the bottom of the md pond. The water 
drainage zones 8-10 • large formed along the perimeter of llllld 
disposal pond between the protecting dikes and initial (pioneer) 
dikes are also insulated againet the infiltration of water into 
the soil. The billsid~ berm ditch is provided tor intersepting of 
rain water. 

6.& 3. Operating conditions and measures for protecting 
ot ground water 

Opera'Mng conditions 
The uud removal process in an integral part of the 'technolo

gical process of alumina production, and it ia operating continuous-
11 during the whole 7ear. ------ - ----- ........... ---- .... - .. ··-. - - .... -- ..... - ·-. ... . . - .•. 

Due to the big clifterence between the value of average annual 
evaporation in this region - 1980 J11111 and the value of average 
mmual .. precipitations - 281.1 mm, the water balance of the mud 
disposal pond will be negative, that is the quantit7 ol water 
with llllld fed to the 1111d pond W'lll be greatei- by about 100 •' a• 
compared with the quantit7 ot decant liquor, returned to the 
plant. This deficienc7 will be compenaatecl b7 t~e water intake 
from the recirculating s7etem of technological process. 

6.6.4. Measures tor prote~ting ot groun~ water 

A• it wae noted in the above chapter to prevent the pollution 
ot gr.ound wate1$ w1 th ~.ecant liquor, the provision i• •d• for the 
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screen (its conat1'Uction is given above) under the bottom ot the 
Dl.ld disposal pond. Besides the steps are provided tor the controlled 
discharge ot rain water by setting-up ot a hillside berm ditch 

• from the elevated part; of Dld disposal terrain and system of 
drainage pipelines. 

L 
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6.7. Heat, Gas and Water Supply 

Demand of the alumina plant in process steam is 184.0 t/h 

at pressure 0.61 MPa and temperature t = 250°C, that for hot 

water at t = 150:-70°0 for space heating, ventilation and air 

conditioning - 18 Gcal/h. 

Proposed as a hee.t source of the plant is a captive thermal 

power plant (TPF). · 

6.7.2. Gas Supply 

Natural gas is propose~ as a standby fuel for the 

plant. Gas will be fed over the gas main line. 

A gas distribution station will be built at the plant (for 

gas pressure regulation). 

6.7.3. Coopressor station 

Demand o! the plant for compressed air (with air network 

losses of abt 15%) 1is 900 m3/min. To cope vdth the above demand 

provision is made in ~he compressor station !or: 

- two centrifugal compressors, 500 Nm3/min· capacity each; 

- two~entrifugal compressors, 250 Nm3/min capacity each. 

To ensure continuous supply of the plant process sections 

with compreesed air provision is made for one compressor 

( 500 11m3 /min) as a standb,y ur.i t. 

6.7.3.1. Oxygen Station 

The plEiJlt will include an ox,ygen station !or generation ot 

oxygen (in cylinders). Oxygen is required for installation and 

repair operations. Capacity o! the station is abt 100,0~0 mJ/yr. 

• 
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6.7.4. Fuel Oil Facility 

The main fuel for the plant is fuel oil and the standby -

natural gas. 

Calculations are based on assumption of the lowest heat 

capacity of fuel oil - ~ = 9500 kcal/kg. 

The fuel oil facility includes: 

- three steel tanks, 5000 m3 ce.pacity each; 

• fuel oil pump station; 

-.tuel oil receiving track station; 

Stock of oil in three tanks (abt 15,000 t) ensures operetion 

of the plant during 20 days. 

6.7.5. Water Supply and Sewerage 

6.7.5.1. General concepts 

Water supply and sewerage systems of the plent are cl~sed 

type, recirculating circuits. 

• Water from the external source is fed to the fo~lowing cast 

·1ron pipes networks; 

- fresh industrial water pipeline; 

·-- -- -··-··- ·-general.- service and !ire water pipeline. · 

6.7.5.2. Industrial water supply 

Fresh water for the industrial purposes at the plant Ylill.be 

used for make-up of losses in the Ylater recirculating syster.i& .. end 

for the process needs in the following quanti tiess 

Item 

Process 1osses make-up 

Flowrates of· fresh indust
rial water 
--~3lci .. ~-,- m3 /h 

3668 153 

Res,.circuleting systems make-up 4295 164 

-----------·--------- .... _.,._, _ .. --
Total 7963 j 317 

__.~-------·--·-·., ·--··-·--····~··· "' ............. ----.... -... --.........._ .... -··_,..~...._._._ .. ....---. 
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The recirculEting water systems will include three industrial 

water systems: one alkaline and two clean water circuits with 

.. the following characteristics: 
-

Systeca Water Ce.pacity of water Y/ater uses 
recirc-.J.latiDg' 
system 

mJ/d m°''~ 

Recirculating 
water system No.1 

alkaline 82790 3450 Equipment cooling 
at digestion, 
evaporation e.nd 
precipitation 

Recirculating clean 
57200 2380 Cooling compres-

water system ~o.2 

1 

sor, dryer and 
roaster, etc. 

i 
I 

I 
• 

Each recirculating water system includes the following units: 
-

- recirculating pump station; 

- pressure mud filters in the pump station !or clarification 

of recycle wa· .. ~r; 

- fen-cooled, sectional water towers.of total area of 1344 m2 

·· ·· · ··- ·· ·· -- · 6. 7. 5. )• ·General service, · potable and fire water· suppl.1 · 

The general service and !ire water pipeline is provided for 

meeting generel. service and potable water needs of the personnel, 

and fire needs. Potable grade Y1ater demand is 290 m'J /d, 95 m) /h. 
Flow rate for fire fighti.Jlg is 601/sec.,low pressure network. 

Fresh industr~al and potable water at the plant territory 

· will be received into water storage tanks with booster pump 

· stations. 

6.7.5.4. ~ew~rage 

The f ollowil'lg sewerage network• of asbesto•-cement and 
reinforced conerete pipe• will be provided at the plant (no 
industrial ••wage i• discharged from the plant)s 
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- rain water sewerage; 

- household sew~e system. • 
(11500 f.- /d) ·. 

Rain wiitir\1'wil be discharged to the surge pond and later 

used for n:e.ke-up of the recirculating water systems. of the plant. 

6.7.5.5. Off-site water supply and sewerage 

The off-site units, and wEter su.pply and sewerage systecs 

are designed by the Iranian Side according to the Annex 3 of 

th~ Contract ~o -~~~~-0~-· Battery lilRits are the plant fence. 

For major design data ref er to Tables below. 

Design data for off-site water supply networks and units 

S/J:l Item f Unit · 

1 

2 

•Of meas. 

\ Water supply I mln.M.3 /yr 

I
I m3 /d 

. m.3/h 

Head at battery limits I MPa 
I 

r Rating 
ltresh indust-1 service and 
·rial water fire water 
·pipeline ! pipeline 

7960 

320 

!5 
; 
i 

0.11 

290 

' 95 
j 5 
I 

~----- ·· 3- -- -·r ·Number and diameter of· -·· i 1?..2. 
I pipeline ! mm 

'2· ·. I ;~50 
4 I later qualit7 

turbidity 
pH 

dissolved salt' 
chloride 

sulfttate 

mg/l 

mg/l 

mg/l 

mg/l 

..0400 

i 
I 
; 20 max 
~ 6. 5-8. 5 
I .. 
! 800 max 

' 1150 max 

2.50 maK 

iron 0.5 - J. 
i 

hardnesss total mg.equiv/! 4.0 max 
' . carbonate Jmg.equiv/l 0.5 max 

permanganate oxidation mgO/l L 20 mnx --------·--· -- ----...--- ---··--·-~··· 

I 

I As per Ira
nian norms 

1 .. ·-
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According to analysiB of water from the well H0 .JDand the 

A.bhar Rud river released by Am.:Pcµalit.Y o! water !roe these 

sources does not full.Y meet the specific~tions !or industrial 

water, in particular for total and carbonate hardness. In this 

connection provision will be cede for softening fresh industrial 

r.ater at the ~ater treatment ~nit designed b.Y the Iranian side. 

Fresh water pipelines are connected tothe on-site networks 

at the southern side of the plent. 

Design data for off-site hous~hold s~wage networks 
and uni"'",.~ 

S/H Item ·Unit 

1 

2 

I 3 

I 4 

Household sewage discharge 

Hourly fluctuation factor 

Depth of collector at battery liln!ts 

Collector diameter 

:. mln.m3 /yr 

' m3 /d 

. m3 /h 
; 

m 

mm 

r Rating 

' 

I 0.11 

290 
i j :s(mexl 

I 7 

~- _J _ -~ --
I 500 

-I .J;~wage c~ara9teri.st.ics , _ 

f 

• l 
. i 

I 

turbidity 

BODtotal of sewage 

BODtotal of clarified sewage 

Nitrogen ammonia, N 

Phosphates, p2o5 
including·· those of detergEnts 

Chloride 

Surface active matter 

mg/l 

'mg/l , 
j mg/l 

I mg11 
f 

mr.,/l 

mg/l 

mg/l 

mg/l 

140 

160 

85 

17 

7 

.3 

19 

5 
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by grav~ 
Household sewage is dischaged) from the eastern side of the 

site to the sewerage of the township and pumped to the sewege 

treatment unit. 
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6.S. Buildings and Structures 

6.S.1. The following data waa uaed when designing the 
builclinge and atru.ctureas 

- characteJtlstics of the process tor producing almn1na from 
alunite tor-a plant with the proposed capacity; 

- specifications et the proces&.JtJJ&liP~'1\t.. re~d; .. 
- t:;oanaportation condi tiona for · · ~pplyi~ the plent with 

he raw : materials end. other materials and tor shipping the finished 
product; 

- site conditions (climate, geotechnical cbaracteri~tics); 
- local building ._terials; 
- project construction stages. 

6.B.2. List of buildings and structures and their characte
ristics 

On the basis o_t a d_esign work covered in the process 1 electri
cal, civil engi:peering "t!nd. :ln other sections of the present report, 

the list of the plant main buildings and structures was compiled, 
together with their characteristics which are given in Table 

6.B.~. Architectural and civil concepts of the buildings 
and structures 

The architectural and civil concepts of the alU!Di.na plant 
units were developed taking into account the following: 

- Subcontractor's experience in designing similar alumina 
plants as per --Ebe USSR standards· and .norms; 

------------···----local conditions (cl1mate 1 soil· cha:tucteristics); · 
- earthquake activity (accordirvt to the data supplied by 

the Ira ian aide a value of ? points tichter scale was adopted). 

Characteristics ot buildings and structures 

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

I 

Item 
Bo Description 

I 1 
I 

2 

: 1 Kain Production Uni ts 
1.1 Ore receiving wlit 

(drg.lo 1'50784-AC1 sheet 1) 
1.2..Seconda17 and ':tine criisb1ng 

(drg.No 1350?84-AC, sheet 2) 

s 
i Built-up Us6ble Structural 

area, 2 area, 2 volume,m' 
m m 

4 5 

442 504 5192 

1555 3400 
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··---- --' . 2 3 4- 5 

' 
1 

--- -
t 

1.3 Blending ore storage and I 
• conveyor galleries .. (drg. lfo 1350784-AC1 steet ') 

BlencliDg ore storage 32300 '4800 635020 

r1t-1 4-50 - 1800 

nt-2 600 2400 

r1t-3 600 - 2400 

rlt-4- 1100 - 4400 

l"I-5 1600 6400 

1.4- ~ransf er stations 
(drg. lfo 1350784-AC1 sheet 4-) 
rr.1-1 703 1350 29700 
m-2 250 330 3300 
n~-4 250 330 3,00 
J.fC-1 260 220 1350 
BC-2 260 220 1350 
nc 169 144- 1010 

1.5 J)r7 grinding 
(drg. Bo 1350?81'-AC1 sheet 5) 3970 8712 85600 

1.6 Roasting and reduction 
(drg. Bo 1350784-AC, sheet 6) 4745 - -
Blower station 300 -252 ~00 

--·- -- - --- -···-· -ii&ctric&f roomli · - · 
(drg. Bo 13~0784-AC, sheet 6) . 470 580 2620 

Process control building 1310 1840 9800 

1.7 Sulphur storage 
(drg. l'o 1350784-AC, sheet 7) 1830 2160 31030 

1.8 Digestion, desilication and 24600 6375 108100 
mud washing, electrostatic 360 - -rrecipitatora 

drg. l'o 1350784-AC, sheet 8) 

1.9 Bvaporation and potassium aul• 
phate production 
ldrg. llo 1-'50784-AC1 aheet 9) 8700 . 15,00 105,aa 

1.10 Precipitation 
aheet 10) : 4810 (drg. llo 1350784-AC, 12500 3870 



- 108 - , 

---- - -· . -· ---- ---- - -
1 2 ' 5 

----- -·-- - - -"Sil;.-------· - ------ -
1.11 Hydrate processing with hJdra-

te a";ore 
(drg. Bo 1350784-AC, sheet 10) 8000 22100 99130 

1.12 Alumna calcination 
(drg. Bo 1350784-AC1 aheet 11) 640 44-7 3560 

1.13 Comercial alum.in• storage 
(drg. Jlo 1350'/84-.lC1 sheet 12) 900 1100 12020 

1.1 ... Potassium sulphate drJing 
(drg. Bo 1350784-AC1 sheet 13) 410 810 ,020 

1.15 Potassium sulphate storage 
(drg. Bo 135078'1-AC1 aheet 14) 900 1100 12020 

1.16 Caustic store 
(clrg. Bo 1'50784-AC1 sheet 15) 820 216 2500 

2 Power facilities 

2.1 TPP 

1'.ain building . 
(drg. Bo 1350784-.101 sheet 16) 6480 5060 666,0 

Cbemi.cal •ter purification 
(drg. lio 1350784-AC, sheet 17) 2920 1900 17900 

Personnel facilities 410 681 4-900 

2.2 Tranatormer repair and oil 
-------------------;-regeneration ·tac111t7 1320 1152 T 14300 -

i 
I 
I ' 2., I 11.SDS 4,0 357 2300 I 

2.6 I Gas distribution station 130 108 540 
I 
' 8000. 7,0 2.7 I Juel oil. facili'tJ 1 5800 

2.8 ·compressor station l I (ctrg. Jlo 1350784-.101 sheet 18) 2080 '. '600 '1200 

2.9 r Ox7gen etation 720 810 6480 

' Water euppl71 sewerage and 
md removal s79tema ,.1 Pumping station ot water 
rec7cle centre •o 1 1 ' • 

1700 below grade - 15500 
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-· - -------- -·------ -- --- ---- --- - ----··------ --------·-
1 2 

-----·---------. ,.-- .- --- - - - - -·-·--·-·----
,.2 Pumping station of water 

recycle centre Bo 21 ' • 
below grade 1,00 

Pumping station of water 
recycle centre Ko '' ' a 
below grade 

4 Repair 'Uld storage 
facilities 

4.1 Repair abops building 

4.2 Katerial storages builcling 

4., Oils and chemical •teriala 
storage 

I 
5 ~lant servic:i.ng facilities 

I 
5.1 I Plant management building 

5.2 Technical building with 
automatic telephone exchange 

5·' Laborato?T 

5.4 i Personnel services I c three buildings> 

I -·-·· --- -- -· ------l 
6 I Transportation tacili ties . 
6.1 i Special trucks garage 

6.2 Pire station 

-------· ,._._. ----- -- --... - -· ·--. -

1056 

3420 

970 

; 1760 
'(per 
buil

_ ding) 

. i 
i 
I 

! 2830 

1030 

'7210 

8250 

14060 

42,0 

4930 
(pPr 
buil
ding) 

3258 

3330 

5 

12000 

12000 

141649 

100409. 

2420 

46300 

28550 

19750 
\.per 
building) 

20240 

6620 
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6.S.3.1. Architectural design concepts 

lfhe confi.guration and size of the buildings and structures 
were adopted taking into account the nmx:J•i• use of natural 
ventilation and the necesait7 to protect the build:lnga against 
a high level ot exposure to sunlipt. 

As a rule1 the auz:Uiar-7 and aenice facilities are located 
ins1de the main buildings or outside tormir.g annexes to the 
buildings. 

Spana tor a11 the buildinga to be multiples of 6.0 m and 
tor some service build1ngs-a\al.tiples of ,.o m. A column spacing 
for all the buildings $f \}e 6.0 m. 

fte height ot the single-store7 production buildillg' up to 
the bottom ot the load-carrJing elements to be a multiple of 
200 ... and a floor-to-floor distance ot the multistore7 buildings 
to be a multiple of 600 ma1 but not less that 4. 2 m. 

In a11 the buildings a finished floor elevation of the ground 
floor to be 150 m above the grade1 and an apron along an outside 
perimeter of the buildings to be 1.0 to 1., m wide. 

f A natural lighting ot the room is through the uno·r,str.icted 
openings or openings tilled with single-row glazing or sun
protecting grids1 as well as through the root skylights providing 
for both lighting and ventilation. A transparent corrugated 
plastic is used tor the purpose. 

6.a.,.2. Civil design concepts 

The toundations of all the main production buildings and 
structures as well as the retaining walls over 1.0 m high to be 
ot monolithio reiDtorced concrete, brand 1.50-200. 

The foundations to be buried into the ground to approximatel7 
1.5 ... 

The foundations tor the small-size equipment and the concrete 
strip foundations tor the walls to be ot concrete. 

The columns, trusses1 crane beams, elements ot the framework, 
ties and window frames in all the production buildings to be of 
steel. 

In the administrative and peraormel services buildings and 
electrical rooma the columa, floors ancl roots to be ot in-•itu 
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reinforced c.oncrete1 brand 200. !be colwme in the alunite roasting 
and rechl1Jtion :facilit7 to be of in-situ reint'orced concrete. 

file roof's ~Jhe production buildings to be of AC sheets 
laid on thP. roofV:fraind.Dg at a 1/4 fa111 in the administrative and 
personnel services buildings the roofs to be tlat 1 with a bitwrdnoue 
felt cOTering1 wtth parapets. In the elect~cal roo• the roofs 
to be of a Yentilated tJPe1 mde of AC corr11gBted sheets laid on 

timber beams. 
~he extemal walls of the production buildings to be of AC 

corrugated sheets laid on the steel framework, with a plinth wall 
o.s • high and 2,0 m thick. 

!be enemal walls of the admlnistrati·re and personnel ser\'icee 
buildinga and of the electrical roo• to be of brick using rein
forced concrete. ~e walls and partitions of the rooma inside the 
buildings to be of brick. 

~be floors in the production buildings to be1 aa a rule1 of 
concrete laid on a sand-gravel bed. 

The floors in the administrative and personnel senices 
buildings and in the electrical rooms to be of a terrazzo t)'Pe 
on a concrete bed1 as well as of eeramic tiles and linoleum. 

6.s.~.,. Piniahing 

ill the external and internal surfaces of the brick walls to 
lie plastered and painted in light colours. 

Por protection against corrosion the steelwork to be painted 
·- ·---W:i.tii-toiir" coats of .• special- compowid, •the total thickness being 

140Jlnt • 
!he external surfaces of the wall• and bottoms of the undel'

ground structures buried to a depth over 5.5 • to be covered 
with a waterproof membrane made of a •terial in a roll form. 

6.8.4. Ventilation, heating and air conditioning 

According to the initial data tor the contract Bo 85/108, 
item 5.2.5.2, the climate of a !atesttaii a.~-?1\li.9~1~rSfto 
plant to be located is a~btropical one with the :following 
temperaturess 

- the maximum 7earl1 temperature + 41.4°c; 
- the minimum 7earl1 temperature - 1s.,0c. 

l 
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BaaGd on this (as it waa the case tor the llrovabad plant) 

the following design temperatures of the air are adopted: 
- in a cold period, tor heating and ventilation - s0c; 
- in a hot period, for ventilation + 30°c-: 
- do 1 tor air conditioning + 35°c 
6.S.4.1. lie.in design concepts 

Dust generation t'Ccurs in the equipment emplo7ed for receiYing 
the ore, ita transportation, cruabing1 grinding and blending. 
file dusting points to be equipped with the air suction means. 

Taking into account that all these buildinga and stracturea 
to be constructed ot light elements and are not to be heated 
during a cold period, a natural draught ventilation to be provided 
for1 through the windows and transportation doors of the buildings. 

the quanti t7 and capaci t;r o~_t}l~e_ dust o::f!itWJema are 
selected tor a 2001 000 tp7 p1&i'f~f'oll as 

1
equipment is used 

f'or the purposes the dust centrifugal .tans, I.D. fans; the wet 
coagulation centrifugal deduaters using a service water are 
emplo7ed tor removing dust from the air. 

A total water consumption of the dedusters (8 pieces) 
operating simultaneous17·ia 40 ~/hr. A solids content in the 
resultant slur17 is 33 kg/m3. 

As per . the operation conditions no heating is required in 
the h,ydrochemical production units. Ventilation is a natural one. 
A h)'drate storage building is an exception. It is heated to main• 

. 0 
--·--- .:tam .. the temperature not less than + 5 c. In the atorac;e a natural -

ventilation is provided tor. with m21..a.t..ening 
. In the roasting section the conditioned air ou~e 

provided tor 1D the areu where personnel is exposed to . higb 

temperatgfufA1ca111 
A~'orced ventilation to be provide~ tor the followings 
- tor a centralized a~r a 17 to the above air outlet•; . roce 

_•when there sre spec requirement• on cleanliness of the 
air Supplied and tor developing an excess pressure in the electri.• 
cal rooms; 

~be undergriun4 areas ot the buildings with no natural 
ventilation. 

Por tbe proceae control rooms, instrumentation roo•, 
computer roo• 1 offices aDcl laboratori.ee · conditioned air auppl7 
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to be proVided tor, using the sell-contained and household air 

conditioners. 
The total quant1.t1.es of heat, electric power, service and 

.-.. drinking ~ter for the heating, air condi.tioning and ventilation 
purposes are as follows& 

- heat consumption for the heating and ventilation -
1 19001000 kcal/hr; 

- power consumption - 735 kW; 
- seni.ce water consumption for air deduating - 40 m3/hr; 
- drinking water consumption for air conditioning - 30 •'/hr. 
6.a.5. Internal water suppl7 and sewerage 

Networks of indllStrial and potable water supply and sewerage 
to be connecw• with the corresponding networks designed at the 
pl.ant site ~ dAVisaged in almo~~--a~l J;4e J>~~ld~s and_ stru.c.tures . . . -- . ---·-· .. - - -· 

to ensure process performance, to provide for the equipment cooling, 
for ventilation and air conditioning as well as for the needs of the 
personnel. 
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6.9. Brief Information on Infrastl'Ucture 

networkE 
All infra.structure tacili ties (including the engineering 

located outside the plant site are designed by the Iranian Side. 

Subcontractor's responsibility includes the mud lake with 

.1ydraulic cud pumping only. 

Fo.; the present FS (according to the APJ.il> mitial data) the 

following make-up of the infrastructure was proposed: 
plant 

- al.unite ·transport from the Haftsanduk deposit.to the -site 

over a distance of about 25 km; 

- off-site heat supply source (TP?) and power supply with 

installation of the 230 KV transmission line from the regional 

substation of Abhar to the plant over a distance abt 25 km; 

- off-site telephone and radio communication networks and 

units between 1he plant and the tovm of ~akestan 15-20 Ian in 

length; 

- oif-site water supply networks and units 

estimated length of the lines - 5 to 7 Ian; 

- off~eite sewera0e networks end units; .... ------- -- -·· -----·- -- - ·-····· .. - - -·· - ..... - - . - . .. --
- off-site railway transport including an access road 

2.s-3.0 km in lenth from the plant to the rail head on the 

existing railway Teheran-Julfa; 

- off-site access motor road from the plant to tbe city of 

Takestan 15 to 20 km in _lengtb (the existing road may be used 

if paved with all-weather pavement); 

- personnel is recommended to be settled in the region of 

Takestan town. 
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6.10. Coet Estimates 

6.10.1. The initial investment cost ot construction ot the 
alumina plant (in vicinity ot the town o:t Takestan) has been 
assessed on the basis of the following data& 

- Initial data released by AIWP; 
- V/O "Technoexport" data; 
- drawings and calculations prepared by the Subcontractor 

for the Peasibility Study (PS); 

The investment cost on equipment is estimated on the basis 
ots 

- equipment prices (according to V/O "'l'echnoexport" dat~ 
- .Am!P data; 
- transport charges tor equipment tra..~sportation to the 

planflite at Rle 2150/t; 
- insurance o:t equipment while in transit at 0.2' ot 

equipment and materials cost; 
- tax Qn imported equipment at 7.~ of equipment cost: 

- Red Crescent tax at o.zg ot equipment cost; 
- insurance o:t theplant unite at 1~ of equipment cost. 
6.10.2. Installation of equipment 

Estimation of investment costs for installation of the equip
ment are based on the following datas 

cost. 

- the P.rocess equipment - 10% of equipment cost; 
el. eQ_UJ.Pment 
- inS'tramentiltion and automatic control - 15" of equipment 

Summa17 sheet ot investment costs on equipment is stated 
--------·--1ii--s-ciieauie 6:;.3; -- · ·· -- ·· ·· ··· · 

6.10.3; Cost of buildings, structures and other civil works 

The estimated cost of the buildings is estimated on the ba
sis ot cost of 1 m3 of v~lume, that of other civil works - on 
the basis of Wlit rates. 

The following cost items are included in the calculations 
of estimated cost ot buildings and civil works: 

1) Site preparation and development - slte levelling; 
2) Buildings and special civil works - c1vil works connected 

with construction ot buildings and structures, npecial civil 
~orks inside the buildings and structures; equipment foundations, 
ventila~ion chamber, pita and trenches, etc. 

Summa17 sheet ot investment costs on civil engineering 1• 
stated in Schedule 6-5. 
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Schedule 6-1 

Estimate of Technology Costs 

Technology ---,- "F~;ei;- l Local Total 
(Rls.mlll) I (Rls.mlll) . (Rls.mln) 

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

' Know-how cost 664.6 .. 

I 
I 

! TOTAL: Estimated . 
' 

664.6 

664.6 - 664.6 _ __, ___ ·----- - -.-..-----~-- ... --·--·· -~-·--
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Schedule 6-3 

Smnmary sheet - investment cost 

Equipment _ _.._ ________ .. ___ ----- ------------------
1Investment c•st carried Description i over (Rls.mon) 

_. I --------
l Roreign i Local r -Total 
I . 

-i t I 1 2 
--r---~---- ---

' J I 4 5 _;__ --------
! 

' I I 1 i Ore receiving unit 1 30.9 
. ' ! 

' I 

2 ; ~~J?Ciql") and fine crushing 
• . 

1602.5 

3 Ore blending storagl· and conveyor I 
galleries i 19J.6 

i 
4 

5 

6 

Transfer stations ; 102.1 
I 

Dry grinding ! 1107. 1 
I 

' Roasting and reduction with blower 
station and gas cleaning plant [ I9I9,5 

' 
7 Sulphur storage i i 39 • .3 

! 
8 Digestion, desilication and mud ; 

washing. Electrostatic precipi- ! 
ta tors · I 1868. 8 

9 Evaporation and potassiw:i sulphat~ 
production-- -- . - . . . - - - - - j 1025. 8 

10 Precipitation 1375. 5 

11 Hydrate treatment with h.Ydrate 
storage 

121 Alumina calcination 
I 

~' 
~j 

Commercial alumina st .. -nge 

Potassium sulphate drying 

Potassium sulphate storage 

Caustic storage 

1 Repair shop complex 

1 riaterial storage complex 

511.1 

219.5 

34.5 

63.3 

18 • .3 

14e.5 

379.1 

43.4 

JB.9 

21.3 

216.2 

42I,O 

393.9 
• ; 
I 223.3 ! 

279.2 

106.1 

13.1 

30.2 

75.2 

9.0 

I 

I 
I 

I 

37.3 

721.4 

232.5 

123.4 

1323.3 

2340,5 

47.2 

1249.0 

1654. 7 

617.2 

268.7 

42.0 

16.4 

22.5 

11a.1 

454.3 

52.4 
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·-·· ______ 2 ______ ~, _l __ l_ -_4-==,~-5--=--=--= 
19 ! Oils and chemicals storage 16.1 I 1.5 7.6 

1 f 

I 

20' Plant administrative building 
; with technical building and 
~ telephone exchange 
i 

21 : Laboratory 
~ 

22 Personnel service rooms 

23 Transform~r and oil facilities 

24 Main step-down substation 
(lt!SOO) 

25 Bus-bars and cable networks 

26 Racks, process pipelines and 
heat service lines 

27 Gas distributing station 

28 Fuel oil facilities 

29 Compressor station 

JO Oxygen station 

31. Railway tracks 

I I 
I ! 
I 
; 96.7 
I 
84.7 

I 
1 21.1 
I 

; 27.6 
I 

I 
265.4 

: 98.9 

11.). 3 

6.8 

142.0 

: 110.a 

43.0 

208.6 

: 26.3 

I 1~.e 
I 
I 
• 
I 

I . 

5.1 

5.6 

63.7 

24.2 

. 33.1 

1.6 

116.5 
I 
I 100.1 
i 

I 
' I 

26.2 

.).). 2 

.329. 1 
i 

12.).1 

206.0 

' t 51.4 
! 
' 221.2 
i I 32; Fire-fighting station 

l°"J3'.·· special. .. vehicles garase 
. ; 

; 120.6 

35.2 

a.4 
18.6 

3.2 

12.0 
! -
' 132.6 
' 

' .34: 
! 
I 

35: 
I 

Communication and signalling 

Water recirculating unit for 
industrial water supply 

'll£,I: JU Industrial .and potable water 
l tanks with booster pump station 

I 37j Insi te water suppl.r and sev;erage 
· systems with pump stations 

.38; Mud removal system with pump 
station 

' 

I 107.a 25.7 1 133.5 
I . 
! 216.0 48.5 I 

I 264.5 
i 

I 19.9 
I 

I 

I 16 • .3 J.6 
i 
i 
l J.3.4 0.0 
i l 113.s ' 32.2 146.0 

1 1a.3 I 4.3 22.6 

External lighting I 11.7 1 3.0 14.7 
--~------~----~-----------------+--------1----~---~-

39. Mud disposal 

I 401 

I 
I 

TOO!AL~ I II632,0 2423,5: !4055,5 --------·---------------:.....--------··. . .. . , 
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SUDARY SHEET.DNESTllERT COST 

,. . --·- -·---·-- - . - ------ - ---- -- - -- ----·-·-- ------- --- --- . -·-- --- --
Civil engineering works 

-- - . ----
Alnml na plant in Iran Investment cost 

carried over 
(Rls.mln) 

Ho Description :Poreign I-cal 

1 2 4 
,_ - -- -·. --- --

1 Site levelling 

2 Ore receiving unit 

3 Secodary- and fine crushing 

4 Ore blending storage and conveyor 
galleries 

5 Tran.sf er stations 

6 Dry grinding 

-
-
-

-

647,I 
48,9 

335,4 

572,I 

346,2 

905,3 

Total 

5 

647,I 
48,9 

335,4 

572,I 

346,2 

905,3 

7 Roasting and reduct~on with 
blower station and gas 
cleaning plant 

8 

9 

Sulphur storage -
1140,9 1140,9 

232,3 . 232,3 

Digestion desilication and mud 
washign. !1ectrostatic precipitators 

-----····-····---··-····--·- .. ······-·····-·· ···- ........ . 
10· Evaporation and potassium sulphate 

production 

-
-

11
1 

Precipitation -

12t Hydrate treatment with hydrate storage -

13 Alumina calcination 

14 .Commercial alumina storage 

15i Potassium sulphate drying 
t 

16~ Potassium sulphate storage 
I 

17i Caustic storage 

I 
I 

·I 
! 

--
-
-
-

! -
' 

.. --- .. •' 

!348, ?; !348, 7 
i 

l 
1052,2[ 1052,2 

I 

29!,8 i 

979,I 1 
I 

225,7 ' 
90,2 

22,9 

7I,6 

48,9 

291,8 

979,I 

225,7 

90,2 

22,9 

7I,6 

48,9 
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-------------------~-- -· 
1 2 

18 Repair shop complex 

19 . Material storage complex 

20 Oils and chemicals storage 

21 Plant administrative building 
with technical building and 
telephone exchange 

22 Laboratory 

23 . Personnel service rooms 

24 Transformer and oil facilities 

25 Jlain step-down sub-station 
(USDS) 

26 Bus-ba:rs and cable networks 

Zl Racks, process pipelines and 
. heat eervi ~e lines 
; 

, 28 : Gas distributing station 
' . I I 

~ 29 ; Fuel oil. facilities 
j : 

i 30 ' Compressor station 
. I 
! 31 i Oxygen station 
I I 
; 32 ; ~otor roads 
• I 

; 33-I Railway tracks 

-···· · 1 ;-r;~;,::~i~U~ . s~~~i~ 
l 35 ~ Special vehicles garage 

! 36 ! Water recirculating unit for 
i . industrial water supply 
f ' 
; 37 I Industrial and pctc.blc vmter 
; i tanks with booster pump st~tion 

i 38 I Insite water supply ~d sewerage 
I l systems with pumps stations 

39 : Settling pond for min sewers 
; with pump station 1 tor pumping 

. r ot clarified liqu >r 

· 40 I 111w1 removal system with pump 
: station 

! 
I 

-
-
-

-
-
-
-
-

-

-
-

I -

-

-
-
-
- . 

-

7~.9 

510,9 

19.0 

600,5 

424,6 

1020.3 

111.6 

27,I 

31,2 

! I 6 94 
- ! 121. 7 

f 
! 420,4 

84,9 

562,3 

95,4 

54,3 

166,3 

861,5 

258,I 

567,6 

31,9 

273,3 

5 

737,9 

5I0,9 

19,0 

600,5 

424,6 
1020,3 

111.6 

27,I 

31,2 

344,5 

6,4 

; 121,7 

420,4 

84,9 

562,3 

95,4 

I 

54,3 

166,3 

861,5 

258,I 

i 56? ,6 

31,9 

273,3 
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.. I2I -
t--- - - -----
! 1 
I 

--------------------.. ---
' ! I 
.4-1 
! 
i 

,42 
I 
143 

1" 
I 
' ~ 

2 

Mud disposal 

Site development and greener'7 

Bxtemal lighting 

Plant fencing 

'rotal: 

5 

- 260.2 260.2 

- 4!9 9 8 4!9,8 
; 

4,4 .4,4 
32.9 .32.9 . 

I • 
~ 

! 

: 16488 3 "16488,3 
• • I -

i 

... .. ~ .. .... . . .. ~ ....... 
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6.11. Air Pollution Control 

6.11.1. The alnmt na plant is a source of emission into the 
atmosphere of some cont•m1nants. 

The following ia ennaaged tor reducing 
contaminants discharged into the air: 

amount of 

- removing the contam1mmts from the process emissions; 
- sealing the joints in the process equipment and pipelines. 

to prevent an escape of the contaminants into the production 
roo• atmosphere; 

6.11.2. A total gross emission from the point sources ot 
the alumna plant is as tollowsa 

- dust - 485 t/7ear~ 
- sulphur clioxide · - 115 t/7ear, 
- nitrogen oxides - 853 t/7ear1 

- carbon monoxide - 375 t/7ear 
- vanadium pentoxide - 1.3 t/7ear 

is 
6.11. 3. .l butter zone'('to be established around the plant 

to protect the housing area against the harmful emission,, 
Por the plant under consideration the buff er zone should to be 

1 1100 m wide. 
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7.1. Cost centres 

~he proposed almrina plant belongs to category of the 
re:fini.ng indust~ plants. 

file 1ain produ.ction coats are incurred in the following 
process sectional 

- alunite :o:-eceirtng, cruab1ng9 blending, grinding: 

- roasting and reduction; 
- cligestion1 desilicatio11, 11114 washing; 
- evaporation and potassium aulpbate production; 
- precipitation and hydrate handling; 
- almn:l.na calcination and storage; 
- potassium sulphate drJing and storage. 

The auxiliar7 costs required to secure continuous operation 
ot the DBin production units are the coats related to operation 
of: 

- power facilities; 
- water supply and sewerage networks; 
- repair facilities, storages and transport. 

The administrative costs cover the expenses on personnel ot: 
- plant a~nistration; 
- laboratory; 
- technical building; 

--·- -- - -- - ·----.;.;·personnel" service facllities; 
- security guards and fire extinguishing brigade. 

The above cost structure has been formulated from the Sub
contractor1 s experience in preparation of the designs for similar 
plants in Greece and India, as well as operation of the Kirovabad 
alnmiba plant (USSR). 

7 • 2. Overheads 

14ain centers of production overhead costs include: 
- general of the plant; 
- administrative; 
- depreciation charges; 
- financial costs; 
- taxes. 
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As part of overheads in incladed in Sections 4 and 8 (sta
ti0Jl&r71 welfare services, wages and salaries of workers and 
emplo7ees not connected with the main production units), this 
Section covers the read n1 ng overheads - general of the plant 
and administrative c;osta (ourrent- repa:!.r and mintenance of 
buildings, structures and equipment), average annual rate of 
depreciation on startilig fixed capital. 

The estimations in PS are based on operation period of 

20 7ears. 

7.2.1. General overheads of the plant 

According to the initial data the coats of repair and 
maintenance of buildings and structures are adopted at O.'lf. of 
their value, those of the equipment - 2. 5' of the equipment value. 

The appropriate amounts of annual deductions for reJair 
and maintenance are as follows& 

- buildings and structures 
(0.00'7 x 16488.3) 

- equipment 
(0.025 x 14055.5) 

Total 

in tbs.Reals 

113505 

351388 

464893 

·Annual amounts of the plant overheads are as followss 

in tbs.Reals 

- welfare services (illumination, 
potable water, se?"Vices)1 Chapter 4 

- current repair of buildings, 
structures, equipment, "Chapter 1 

Total 

7.2.2. Adcli.nistrative overheads 

27128 

464893 

492021 

Annual amowit of administrative overheads are estimated to 

be as followas 
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- 1llnm1nation1 potable water 
(Chapter 4) 

- statiC>llU7 goods (Chapter 4) 
- salaries and wages (Chapter 8) 

Total 

7.2.3. Depreciation charges 

ths,Reals 

29460 
246 

1246969 

1276675 

Estimation of average annual depreciation rate according 
to a straightline method is carried out usir.g C<mPAR system 
on the basis of data on the initial accordance with the Iranian 
taxation lows. Amounts of charges are determined by the following 
conservative norms for the DBin types of equipment installed and 
other expenses: 

Cost item 

1. Buildings and structures 
2. Equipment 
2.1. Cruahi ng1 grinding equipment 
2.2. Process equipment 
2. '• Chemical equipment 
2.4. Transformers, electrical equip

ment 
2.5. Tanks, pumps 

Depreciation rates, 
design service life 

10J of salvage cost 

3~ of. salvage cost 
a years 
6 years 

15 years 
12 yee.rs 

-------. -·------ -~·~it-~~!'P~~. ~q~p~~t. 
3. PreliminarJ' costs 

10 years 

4 years 

In accordance with this estimate the average depreciation 
rate is found to be 4. ~ of the total amount of iD1 tial fixed 
capital investments. 

7.2.4. Pinancing costs 

The financing costs include interest on short-term bank 
loans (working capital) at 1~ per annum. 

The calculations of the financing costs are shown in Chapter 
10. 

7.2.5. Income tax 

The Iranian system of income taxation is baaed on a sliding 
tax scale. According to the tazation lan the following rates in 
per cents are adopted for calculation of income taxi 
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Income, BI thousand Income tu:1 " 

up to 400 15 • 

• 401-800 20 

801-1500 25 

15<>-i-,000 30 
30()1-6000 35 
6001-9000 40 

9001-12000 45 

12001-15000 50 
15001-20000 55 
20001-30000 65 
.,0001 and above 75 
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8. PBRSOBNBL 

Personnel requirement tor the al:imina plant in Iran is 
determined tor the plant units to be designed by the Subcontractor 
(except the TPP) and is equal to 1450 people. 

A number ot people employed at the alumina plant is determined 
in accordance with technical conceptes on alumina production from 
alunites, norms and standards tor servicing the equipment, produc
tion structure and from subconstractor•s experience ot operating 

similar. 
Por calculating the required personnel tor the plant the 

plants existing Iranian standards on working time for the industri
al enterprises, were adopteds 

- a number ot working days per year - 'Z/8 
- a number ot days-oft - 52 
- a number ot religious and national holidays - 2, 
- annual leave, days - 12 

- a number ot working shifts - ' - duration ot the working shift, hrs - 8 

The personnel on payroll is determined on the basis ~t the 
above mode ot operation and adopted production schedule. This 
chapter gives an organization chart of the alumina plant specify
ing a number ot those employed for each plant section. 

8.1. Labour 

---·-----------In· accordaiice With -the adopted structure ·schedule 8-1 pre
sents a summaey sheet tor 1 1 212 men. Out otthis number 42' men 
('5") - skilled workers, 616 men (51~) - semiskilled workers, 
17' men (14") - unskilled workers. 

Out ot the total number ot labourers ''O (~) people are 
engaged in the main production. 

Costs estimate on wages is shown in Schedule S-2. 



-l28 

Schedule e-1 

Snmmar.J Shee~ 

• Manning Table - Labour persons 

f Ser.-j Description Wage categor.J' 'j Total 

! Ho I skilled! semiS:fWlskil-; 
i killed'. led 

' I , 
I I 

I 

1 i liain Production j I 

I 
I 

I I 
1.1 I Ore preparation 25 ! 31 ~- 56 

I 
Roasting and reduction l 45 

I 

1.2 I ' 1) - : 58 

l 
I I 

I 

1.) Leaching and desilication I 56 ; 17 - . 73 
I i I 

1.4 Evaporation and potassium I I 
sulphate produc-iion I 64 :4 , .. 68 

163 I 1.5 Precipitation hydrate, I I 

thickening and filtration 
,_ - : 6) 

I ' 
1.6 Calcination, potassium I I I I 

I : 
sulphate drying ' 42 ! 19 ) . 64 

i I 10 
I . 

I 

1.7 General personnel :~ 26 6) 
' 

. 
Sub-total, item 1 305 i 111 29 ! 445 

' 
; 2 I Power facilities and i I services - : 

i 

-· -- ·· i · 20 1 ···I·· '?ransformer repair and oil .. ·I · ., ... . 
r I regeneration facilities .. :2 1 I) 

14 2.2 Fuel oil facilities - b 
4 1: 2.3 Compressor station .. 1 

2.4 Ox,ygen station 14 ·- 14 

2.5 Ventilation and air I 
conditioning - . 14 .. 14 -----
Sub-total, 1 tP.ID 2 ! 42 

l 16 l48 



• 

I 

Ser • 
No 

).2 

I 4 
I 
! 4.1 

I 
t 4.2 

: 4 • .3 
! 
i 
; 4.4 
i 

I 
I 
I 

15 
I 
I 
l 5.1 
i 
I 
i 5.2 
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I Description 

Water Sllpply and sewerage 

Heat and water supply 

J~.id removal 

Sub-total, item ) 

Repair, storege and trans
port facilities 

. 
Repair shop 

Electrical repairs shop 

Civil work shop 

Schedule 8-1 (contd) 

i Wage category f Total 

I
I skilled'. semis-; unskil-f. 
. ; killed' led I 

I I 
I 
I 
i 
I 
I 
I 

I • 

I 34 
I 

I ) )2 

t -
') 

40 
I 
' i) 
' . 
:l 
i 

. 20 
i 

52 

I 

' 
i 
I 

I 
')6 
I 

: YT : 19 
! 

29 ; 11 
I 

154 

59 

43 
Transportation and storages ; 11 . 78 i 15 104 -----------+-!---------- --·· 
Sub-total, item 4 

1!ane.gement and serci ving 

Laboratory 

; 57 

; 24 

t 

~ 222 
I 

I )2 
' I 

181 .)60 

I 
I 
;2 

Technica.:. inspection and 1 
---·---· -·-------- ---~Y.i!~~-~~~'!J..-.~~~t_r()l _ . . .,: 4 _ 

5.3 Technical building with 
automatic telephone exchan-

129 ·- 3) 
-i 

ge : JO 
I 

Plant management 

Guards 

Fire fighting 

Sub-total, item 5 

Total !or the plant 

! 

I -
' i-
i-

I 5a 
I 
I 

142) 

47 

-
11 

70 

i 189 

616 

5 : 82 
i 

'4 '4 

12 23 

2) 

17) 

110 
270 

1212 

.... _,,,._ ••• ., ............ ~ -~ . ·, .. --· .. - ..... ,,.- ···-.ir- ... ~ 
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achedule 8-2 

Production coets estimate 

--------------·------------------ -· 

1 

2 

) 

4 

5 

6 

7 

8 

Description 

!.lain production 

Power facilities 
and services 

Water supply and 
sewerage systems 

Rapair facilities 

unit Of 

cien. 

do 

do 

and st~rages do 

Transportation 
facilities do 

r.tanagement and 
ser~icing do 

Total: 

. 

· \;ages category tTotal 
skiiied 'semis- r unsld.l;,:, 

killed ; led 
I I 

305 

.) 

58 

423 

111 : 29 '445 

' ! 42 

52 

144 

78 

189 

616 

· .. 6 ,! : 48 

t I 
; 34 : 89 
! ~ 

l 
I 173 
t 

: 256 
I 
i 
1104 

I 
I 'ZTO 

11212 

Annual average 
wages , R. thous ; 960 

I 
l 

600 i 480 
' -

Annual wages 
I 
I 
·do 

j 

369600 ; 8304 0 
! 

: 406080 
i 

858720 
I 

______ 9 __ . _BQllUS (two months ....... . , I 
• . . I 

61600 I 13040 ... ! 67680 wages) do 

10 Premium 
I 

2o,$ Of i81220 
aMUal I 

73920 16610 
! 

• 11 Money for food, ~ of 
clothes and welfare annual 

12 Additional wages )~of 
(taking int~ acco- annual 
ung a shift rota-
tion coefficient) 

• 
.32490 29 570 . ~640 

i 
I 

I 
121820 1110880 j 24910 

I 

143120 

171750 

257610 

Total wnges, items 
S-12 

I 
709290 645570 145040 1499900 

including a 

- production perso 

I 
I 
I 

I 
,el R. tho s 49966~ 186546,· J6100 

I ' : . I 

722311 
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Unit of Vates categofy !Total 
meaSllre : sld.lle~ semi.a- -unskil-! 

' i killed led ! 
...._~---1:...-~~~~~~~~~~~~~~~~ 

. ! 

I 
i 

- general plant 
personnel 

- &dministrative 
personnel 

..... 

. ! I 
R.t.hous. 112.359 · 260952; 89666 . 462977 

; ; t . 
l 

do 97266 192072 192072 . 314612 

' Ill.- l;I •. • "1 '"~•/I. /"11' ... ," ............. .,: ,,. ............. , ........... ,, .... ,,. 
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a. 2. J!anagerial, supervisory staff and cl.erks . 

The nwnber and professional composition of management, admi

nistration and speclal.ists are presented in Scbedule 8-3. 
The categories below are given on the be.s.!.s of the initial. 

data on wages end salariesa 

Ser Category r i:onthly salary t 
Uo I 

i R.thous. 
----

1 :Management 250-JOO 

2 Supervision (e~ineerijS and tecbnil.!al 150-250 
pe sonne 

) Foremen 80-150 

4 Adcinistrative 40-100 

5 Cleru· 40-80 

. 
Opere.tions of the plant will be run by the mar.e.eement, inclu-

ding the senior staff and required functionel staff, the total 
being 89 men. 

A required supervision and technical staff is provided !or 
in the production and servicing units. 

The total number of the managerial & supervisoty staff is 
...... 238 men ( 14% of the total number ot employees). Out of this

managerial staff is 1) men, supervision - 90 rnen, foremen - 48 men, 

clePks - Z'l men, administrative - 59 men. 
For salaries of the managerial and supervisory staff see 

Schedule 8-4. 

· ~ .... ~;,;, :·~7 .:~ •. ';; :. :. ~,r...~"-!4·'~ .;.7i ,,, ti';}'*"'!"'~ ~:: . ' ' . 



• 

f Seri 
i ?to. I 
I ; 
j I 
I I 

I I 
! 1 I 

1.11 
1.2; 

1.) 

I 
1.51 

I 
1.6 
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Schedule S-3 

Sw:unar.v . Sb.ee'fi 
Mann~ table - staff 

persons 

Description ___ c~te~r~--iof_ s~a_r.v . . .. [Tote! 
mana-; super- · admi- !or- cle-=J 
iiri-; visor.v i mis~- .e:nen rks __ 

1 I : rative 

iiain Production 

Ore prepe.ra ti on I .. 
Roasting and reduction, -

Lea~hing and desili-
1 cation · -

Evaporation and potas-1 
sium sulphate produc- I 
tion :-

Precipitation hydrate 
thicke11..ing and .fil t
ration 

Ce.lcination, potassium 

j 

I 
I 

: 1 
I 
! 1 
f 
' 
~ 1 
! 

1 

! 1 

1 

-I 
. -
I ,_ 

i. 
I 
I 
I 
I 

-

I -,_ 

3 - 4 

4 - 5 

4 - 5 

4 . - I 5 

4 - 5 

4 -i sulphate drying 1 

__ -·+ .. _h_7 ___ _q_{mere.l . pe~~o~el. __ . -· . j .1 : 9_ ··· t 2 

I 2 

I ... 
I 

f 

t 

I 
2 ... 

5 

14 

2 

2.1 

2. 

2. 

2. 

2. 

Sub-total, item 1 

Power Facilities and 
Services 

Transformer repair and 
oil regeneration !aci-
11 ties 

Fuel oil facilities 

1 

-
-

15 

i 

I. 
i 

1 

'23 

I 

- 1 

- 1 
I 

Compressor station • j - - 11 
OxJrgen station - 1 

- - 1 

2 

I· 
I 

I 
! 

-I 
i 
I .. 

! 
1• 

1 

l 43. 
; 

I 
I 

I 1 

I 2 
1 

2 

Ventile.tion and air I I 
conditioning_ . • • L 1 r - 1 
sub-total, 1t-em--2---...-.----...../-,---·-r:-·--r;--17·-~7·---··· 

~ i I ' I I • I 

' I 
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Schedule 8-3 (contd) 

• 
Ser. !Description 
No I 

I 
I 
I 

--·--- -I ; 

,Water Supply e.nd 
Sewerage 

I 

i 
Heat e.nd water supply -i 

! 3.1 
I 

[ J. 2 iilld removal 
i 
'sub-total, item 3 

! 4 : Repair and Storage 
I Facilities 

14. 1 I Repair shop 
I ! 

4. 2 ; Electrical repair 
I 
i 

4.3 Civil work shop 

4.4 . Transportation and 
: storages 

; Sub-total, 1 tem 4 
' 

-
-

I 1 
! 

shop j -

-
1 

5 ! J4e,nagement and Servici~ 

5.t Laboratory l -
I 

. I 

i 

I 

I 
t 1 
i 

6 

;1 \-

2 6 

1 

-
-! . 

. 1 -
6 1 

10 1 

' : 5. 2 : Technical inspection I 
-·----f---- -·--·~·and enviro.Qmente1· ·- --·-+ · -· 

l ~ control -

• ---~· -·· --- ... •P 

4 -
~ r 
; t 

5.): Technical building end 
; au tor.la. tic exchange - 11 4 
! 

5.4 : Plant management 11 
I 

. 41 21 
' . 

5.5: Guards 

5.6 : Fire fighting 

Su\>...total, it.em 5 

Total tor the plant 

.. 6 

- i 1 18 

11 ' 67 

1.3 91 

50 

59 

1 

1 

2 

5 
' 

! 

2 

2 

2 

11 

1 

. f .. 

'2 
I 
! 
I 

;4 
I -
-
... 

7 

43 

I 

2 

1 

:J 

6 

1 

17 

27 

' i 
'g 
I 
i 

2 

6 

25 

; 1) 
' 

6 

'21 
I 
I 85 
i :a 
! . 
! 
I 

: 152 
' ' i 238 

_____________ ...;...--iL-.---;.------------------· -· 

• rnr if., 
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Sc bedule 8-4 
Production costs: salaries 

.. l Seri Description 
·No 

~Unit i Categor7 of salu7 lTotal ___ _ 
!of me-~ ,---··r · · --- ---- - -·--i 
1 
8 sure cnna• super- admi- : fore- cl ems I 

gerial "ti sor7 ni s~- '. men , 
, rative\ . ; 

i 

I 1 

i ;2 
! 
I 

) 

:4 
I 
l 
~5 
l 

16 
I 
I 
I 

I 
7 

a 
9 

10 

11 

I 

l 14ain production! per- 1 15 2 I 23 1 2 
I ! sons f I 

~ 4.3 
I 
I 

! Power !Ecili ti-I i ! 
·1 es and services I do -

1

1 . - f 5 j 1 

; Water suppl.f 1 ! I 
· and sewerege l;do - ;2 :6 2 '. 1 

' ! I 

~ 
I 
:7 
l 
I 
.11 

I Repair P-Dd sto-1 i I j 
rage facilities;do ,1 .5 '1 

1
9 i .3 : 19 

Transport faci-i ! l I i 
li ti es Ii do ;,: '. 1 - 1 2 ; ) l 6 

J.:anageoent and ; I I I 
servicing I do J !11 : 67 : 50 '. 7 ! 17 1152 

Total a I do i 1.3 j 91 f 59 · 48 f 27 j 238 

Annual average ; Re i i ' I 
saJ.ar.f ! thous ,3600 ; 2400 840 : 1380 ; 720 -

Annual salary f do t46800 : 218400. 49560 . 66240 l 19440 '. 400440 
I j l : : i I -

Bonus (two l I : : ' I 
.. months .aalary.) -· -- · ·- ;7900 · - )6400 - 8260 · ·: 11040 ! 3240 · 667 40 

Insurance pre- 2~ 1
9.360 ~ 43680 i 9910 , 13250 

1
i .3890 180090 

mium ~ari i ,i f 

~oney !or !ood, 8% oti J J 

~~~;~: and ennu~ 3.7~~ I 17470 3970 i 5.)00 l 15550 320)0 

Total, items 
S-11 

Including a 

I 
,67700 .31595 71700: 958.30 28120 579.300 

I ' 
i I ~ production R 1 

personnel thousJ • j .31246 14595: 59902 4177 109920 

- general plant ~ I 
personnel do 10416 52080 3645 I 21956 BJ28 96425 

- atlministrativ~ 

__ P_e:,~o~el . do 57284 i 2J262,_5~~~.i~-~~7_2 1561) ~7~-~5-·· 
I 
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9. PROJECT n:PLEL:ENT.ATIO?l 

9.1. Data for project implementation 

Expenses of project implementation, including& 

- construction management, consultant services, 
- basic and detailed engineering, 
- feasibility study, 
- contingencies. 

As agreed with ARi!P Subcontractor's data will be used to 
determine the amount of expenses for elaboration of design and 
detailed documentation. 

9.2. Project implementation programme 

Taking into consideration Iranian conditions, the plant 
construction together with engineering wcrks can be fulfilled 
within 6 years. Earth works and infrastructure facilities 
construction will be executed simultaneously with engineering 
work during the first two years. Alumina production facilities 
will be constructed during next four sears. 

Por estimation purposes of the project the following is 
assumed: 

- construction period of alumina plant is 4 years. 
All expenses on project implementation susiained before construc
tion commencement are written off to the account of the first year 
of construction. 

- Break-down of investment of civil works by years of 
constructions 

1st year 
z:1d year 
}d year 
4th year 

- 20.C 
- 40J 
- 30.C 
- 10,C 

- Delivery and erection of alumina production equipment is 
effected within last two years of construction, including: 

}d year - 4~ 
4thye~r - 60% 

- Alumina production facilities will start-up by the end 
of the 4th year of construction; • 
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- Comnisaioning and beginning of alumina production are to 

be on the fifth year of construction period. 

9.3. Cost estimate for project implementation 

Investment costs for project realization are estimated 
according to "Initial data" and Subcontractor's estima~es. 

Investment cost estimate is given in Schedule 9-1. 
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Schedule 9-1 

,----------·------- ---- --·-
Investment cost estimate 

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

Srl Q-t'1 Unit of 
Nos measure 

1 5 " 

Project implementation 

Description of 
· expenses 

Construction manage-
ment 1 consultant 
services 

Cost,. 
Rials, 
mln. 

29}80.8 

- .- -

! 
i 

! 
I 

Expenses, 
Rials 
mln. 

1~9.0 

2 Basic and detailed Subcontr'li 
engineering calculation 4609.B 

' (4271.3) 

Peasibilit7 stud7 I " • ' 

4 10 Contingencies I I ~,910.0 
I 

~ ·---------- -+-- . -

Total a 

----- ---· ------ -- --------- -·------------·---- ·-- - --------· 

Hote:~Pigures in brackets show foreign exchange 
component 

2) Contingencies are not included iD con of : ,. ~, 
Know-How, preparation of delign documentation 
aJJd J'S. 

I 

66.5 
(66.5) 

3197.o 
(1162.9) 
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10. PmAliCllL AND ECONOMIC EVALUATIOR 

The financial evaluation of alw:dna plant project using 

.. Ira."'lian alu.."'li.tes is done on assumption of its twenty years ol 
operation. 

The profitability perfoX1!18llces of project are based on: 

- alw::ina end by-products cost according to ARl:!P data; 

- investment and production e.xp~sesdetermined. in previcus 

Chapters ; 

- financing and taxation conditions adopted in accordance 

with "Initial data"; 

- depreciation rates on buildings, structures and operated 

equipment, according to norms and standards in force in Iran. 

Evaluation is done in end 1987 prices not considering their 

excalation. 
of 1 us I = 66 Rials 

Foreign exchange component is determined proceeding rrom tile rat1 

The income tax is i~posed after the first years• losses are 

covered by gross profit (after 15 years of the plant operation). 

pinancial evaluation using CO!i:FAR system was also prepared~ 

_________ 49 __ tpes~_ (:alc_µ~ati9~s_ a;re_ based on a 15-year operating period, 

given below are comparative results ot calculations prepared by 
period 

VA.l!I (based on assumption of a 20-year operation in conformity with 

the"lnitial dat8' and those according to the CCl!FAR system 

(for a 15-year operation period) 

The financial evaluation prepared in accordance with the 

COil.PAR system is a supplement to this Report shown in Annex to the 

General explanatory note in English. 
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Unit 
of 
means 

----- ....... ---..-----· -
;VAJ.ll calcula- Cocputation 
.tions (20-year to COEPAR 
;operation) systez 
· (15-yelU'J 
i 

operation) 
------- ----- ---~----- -y----------- --·---
1. Coiporate profit 

before taxation 

2. !rotal amount of tax 

3. Corporate net profit 
a"fter tax 

4. .Annual avwrage net 
profit after taxation, 
including: 
- net profit; 
- depreciation 

5. Net profit/(capita1 1 
ratio 
- the 5th year of 

operation 

the 10th year of 
operation 

- the 15th year of 
opera ti.on 

6. Pay-back period 

·· · --·-·- ··7·:·a:re&k-even ·1eve1:· ·· · · · · 
- the 5th year of 

operation 

- ~be 10th year of 
operation 

- the 15th year of 
operation 

8. Internal rate ot return 

Rl1 mln 

" 

" 

" 
" 
" 

" 

" 

" 

year 

" 

" 

2840 

1050 

1?90 

1.0 

5.1 

8.o 

·184 -92 

118 -
59 
:zg 
36 

3.4 

' 

8843 

8843 

2984 

523 

2461 

1.0 

~ 
92 

118 -
59 

-
1.8 

---·- .................... -- ..... -·--·~----- ..... -··--·-·-·· 
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10.1. Total investment costs 

Total demand jn capital statea as the sumr-...ary of fixed 

assets and working capital is 409}4.2 mln rials, namely; 

- fixed assets 

- working capital lincl.interest) 

!be fixed assets comprise: 
. 

- buildings and structures (site 
preparation, civil works) 

- equipment 

Including: 

foreign exchange expenses 

local expenses . 

- preliminary expenses (engineering 

. 
4056~.5 mln rials 

370.a mln rials 

16488.3 mln rials 

(
14055.5 mln rials 
11629.3) 

11629.3 mln rials 

2426.2 mln rials 

and survey, PS elaboration, know-how1 

management up-keep, reserve) 10019.~ mln.ri.als 
(6165.3, 

Total 40563.6 mln rials 
including foreign currency (17794.6) 

Schedule 10-1 shows the main inventment expenses. 

The working capital comprises the money necessary for 

creation of material reserve, work in process, reserve of 

finished products in storage, money for p&ying pending debts 

and running debts. 

The necessary working capital is determined according to 

technological calculations of necessary amounts of production 

resources and demand :i...., them to create the work in progress. 

The cash is determined in an amount ensuring payment of 2 

weeks salaries and wages and covering overheads. 

The calculation of demand jn working capital iG shown in 

Schedules 10-c and 10-3. 
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I 

It was assumed for the purpose of calculations that part of 

the working capi-ial (Rls ~?0.8 million or about ~) is provided 

at the expense of main investments. The rest of the 

working capital is provided by cash inflow from operations. 

The amount of total investment costs by years of construction 

according to project implementation programme is shown in Schedllles 

1<>-4 and 10-5. 

10.2. Project financing 

According to ARJIP inf'o1'm8tion the financing of fixed assets 

(fully) in the PS is supposed to be done by state subsidies 

(Iranian government) without repayment. 

Bank charges for financial operation is not taken.into account 

The financing of working capital in amount for the 1st year 
(Rls.370.a mln) of operation is to be done through the short term bank credit 

at 1~" annual interest. 
Distribution of money by financing sources is shovm in 

Schedule 10-6. 

10.~. Total production costs. 

Annual production costs are determined on the basis of 

corresponding cost estimates as the summary of operating costs 

(Schedule 10-2), depreciation costs and financial expenses • 

. The calcul~tion of thepDoduction costs by years of oparation 

is shown in Sched11le 10-7. 

10.4. Pinancial evoluation 

The following is adopted as criteria of industrial profi tabi-

litys 

- return on fixed ~ssets; 

- pay-back period; 
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- breakeven point; 

- internal rate of return. 

' , , 
.. 

These economic performances are determined basing on 

profits and losses calculations as well as cash flow by years 

of con?truction and operation. 

10.4.1. Profitability analysis 
characterized by 

The level of profitability isYthe relation of annual net 

profit after tBJCBtion to fixed assets (simple rate of return). 

The calculation of simple rate of return indeces is given 

in the table of profits and losses (table 10-8). 

According to calculation of rate of return after profitabi

lity level is reached and after the first year~ losses are 

covered is on the 8% level (without tax payment) and 6~ level 

(after payment of tax). 

10.4.2. Payback period 

Main capital investments payback period is determined by 

the time during which initial sum of fixed assets is compensated 

by net cash. Here the net cash is the sum. 

depreciation cosis. 

of net profit and 

Thus, the payback period shown on graph at the end of this 

chapter is 13.5 years from the beginning of operation. 

10.4.3. Breakeven point 

Breakeven point is the level of utili~ation of production 
in the representative year 

capacity of operation'YWhich guarantees the breakeven running of the 

plant w.b.en sales revenues are equal to production costs. 
it 

Asvis seen from the br,?akeven -,..int graph given at the end of 

tho Chapter , this operation is ensured > .. , .. ,.. the following conditions: 

- 92% of capacity in the 5th year of operation; 

- 59~ of capacity in the 10th year of operation; 
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- ~~ of capacity in the 15th year of operation, 

t f 184 118 and 72 thousand 
which corresponds to production outpu o t 

tons of alumina per annum, respectively, at the assumed price 

level. 

Por the determination of break-even levels the total pro due-

tion- cost are devided as follows: 
5-th 10-th 15-th 
;tear xear -t!!lL 

1. Variable costs 
1.1. Raw materials. inputs. 

5612.7 5612.7 5612.7 utilities 

2. 'Pixed coat a 
2.1. Pacto17 and adminiat-

1768.7 1768.7 1768.7 rative overhead costs 

2.2. Depreciation 2888.4 12:n.o l9·I 
Total of 2 4657.1 3005.7 1808.4 

Grand total 10269.8 8618.4 7421.1 

10.4.4. Internal rate of return 

Internal rate of return at which the sum of future incomes 
and amoun~ to 

is equal to discounted curren"t expenses-Y- 3e4'6. 

The calculation of internal rate of return is given in the 

graph at the end of this chapter. 

10.5. Sensitivity analysis 

According to "Initial data" the sensitivity analysis examines 

the effect on internal rate of return variations of: 

- sales revenue; 

- investments amount; 

- operating costs. 

I 

I , 
-- - - ______________________ __!,_ ___ _ 
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; 
I 
I 

Anal7ais prepared on the basis of 15 and 20 1ears of the 

operating period showed: 
- an .. increaae of the sales revenue by 15-2~ results in 

rise of the IRR from 1.8% to 6.5~; 
- an increase in investment by over 20-25~ or production 

costs b7 over 8-1~ in respect of the calculated figures makee 

the Pro3ect unprofitable. 

!he cUrYee of effect of the above parameters on the IRR is 
shlnnl at the end of the· Chapter. 

!he ~ables below show the alternatives of in"leament and 

production costs •stimated tor different Plant capacities in 

the range of ± 80000 tpy of alumina. 
!he effect of the capacity on the variation of these alter

natives is shown on the curves at the end of the Chapter. 



10.5.1. Alternative• ot tl'i\ main investment 001ts 

, , , 

--

Bo 

-
• 

• 
.1. 
.2. 

.--

.1. 

.2. 

.). 

2; 

2 
2 
2 

• 

Investment oatego1"J' 

·• ·- ---· 
Buildings & structures 
Civil work& 
Insurance 

Total of 1 

Eguil!!!!ent 
Equipment & erection 
Taxes & ohargea 
Insurance 

I Total of 2 
i 
I .Preliminerl ex2enaea J 

) • 1. iRecruitment & keep-up of 
monagement 
I 

.2. Etlcineering, FS , Know-how, ) 
lend rent 

' .3. Contingencies 
Total of 3 

Grand total 

" 

120 thou.t 

F.oreign Loo al 
curren- curren-
CY CY' 

- 12789.6 

- 127.9 

- 12917.5 

8589.8 10)6.?. 

- 648.5 
- 95 .. 5 

8589.8 1780.2 

- 1120.7 

5002.4 351.2 
958.9 1469.8 

5861.) 2941.7 

T4451•1 17639.4 

180 thou.t 

Total Fireign Looal Total 
curren- curren-
CY nv 

12789.6 - 15661.9 15661.9 
127.9 156.6 156.6 

12917.5 - 15818.5 15818.5 

9626.o 11077.7 1349.5 12427. 2 
648.5 - 836.4 836.4 

95 .. 5 - 123.'J 123.3 
10370.0 11077.7 2309.2 13386.9 

1120.7 - 1404.5 1404.5 

5353.6 5002.4 351.2 5353.6 
2328.7 1107.8 1812.8 2920.6 
8803.0 6110.2 3568.5 9678.7 

~2090.5 17187. 9 21696.2 ~8884.1 

y 

Rla. mln 
I 

200 thou.t (Baaio) I 
I ·---·-.. -·-···-·-- ··----·-.. -... -............. ~ ... 

Foreign Local Total ' ' 
: curren- curren-

CY' CI_ _____ i----·- ····- .. 
I 

! - 16325.1 16325.1 

- 163.2 163.2 

- 16488.3 16488.3 

11629.3 1418.8 13048.1 

- 054.0 854.8 

- 152.6 152e 6 I 

11629.3 2426.2 14055. 5 I 
I 

I 
I 

1469.0 1469.0 -
5002.4 351.2 5353.6 
1162.9 2034.1 3197.0 
6165.3 3854.3 10019.6 

17794.6 22768.S 40563.4 I 
,. 

' i 
I 
I 

I 
j 

........ ··-·-



10.5.1. Alternatives ot the ma:lh inveatment cost• (Cont'd) • 
Rls. mln 

~---··· _,. __ -- -- ........................ __.. -------- -····· . . . 
I 

220 thou.t 260 thou. t 280 thou. t 0 : Investment category --- -----· - ... 
~oreign Local Total .Foreign Local Total Foreign Local Total 

' 
curren- curren- curren- curren- ourren- curren-
cy cy cy CY' cy cy __ 

~ -· .. 

1 

!r~ldinga & structures 
I 1.:c1rt1 works - 18375.7 18375.7 - 21234.9 21234.9 - 22025.0 22025.0 

2.· Insur~ce - 183.8 183.8 - 212.3 212.3 - 220.3 220.3 
Total ot 1 - 18559.5 18559.5 - ~1447.2 21447.2 - 22245.3 22245.3 

Eqlli2ment 
1 •. Equipment & erection 1))05.5 1631.1 14936.6 15255.2 1874.3 17129.5 15908.0 1954.0 17862.0 

• 
2.: Tazea & charges - 1004.6 1004.6 - 1151.8 1151.8 - 1201.0 1201.0 ~ 

I 

158.2 158.2 169.9 169.9 1'.Z!!.?-. . __ 111~2 ).: Insurance 
I 133~5.5 - -: 

3196.0 
. 

Total of 2 2793.9 16099.4 15255.2 18451.2 15908.0 3332.2 19240.2 

Preliminar;.t e~enaea 
1.-Recruitment & keep-up of 

1665.6 r 1665.6 1918.2 1918.2 1994.4 1994.4 management - - -
2. EDgineering, FS, Know-how, 

5353.6 5353.6 lend rent 5002 •• 351.2 I 5353.6 5002.4 351.2 5002.4 351.2 
). Comtingenciea 1330.5 2134.3 3464.8 1525.5 2464.3 3989.S 1590.8 2557.8 4148.6 -3.. 

Total ot 3 6))2.9 4151.1 10484.0 6527.9 4733.7 11261.6 6593.2 4903.4 11496.6 

: Grand total 19638.4 ~5504. 5 45142.9 21783.1 29376.9 51160.0 22501.2 30480.9 52982.1 
' . I I 
I 

I 
I 
' i I 
I I I 

I 

I 
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10.s.2. Alternatives of production costs 

Rls. mln 
120 180' 200 : 220 ! 260 280 

Ko Category thou. t ; thou. t thou. t thou. t 
1
. thou. t thou. t 

(basic) 
-.,. Direct expenses 

"1 .1. Raw material 
1.2. Materiels 

I 

758.9 11)8.4 1246.9 1391.4 '1644.4 1770.9 
~385.5 2010.2 2309.1 2540.0 13001.a ~232.7 
,772.3) (1158.4 (1287.1)(1415.8 (1673.~)(1801.9 

1.). Fuel oil 46.4 69.7 77.4 85.1 100.6 108.4 
1.4. Enerfg' 826.2 1085.1 1129.1 1317.7 1504.0 1560.4 
1.5. Wages 692.2 814.9 832.2 1028.) 1127.8 1142.7 

~~~~~-t-------+------~t---------1----...-....~'--......... __ ...,_ __ ___ 
Total of 1 '709.2 5186.3 5612.7 6362.5 7378.6 7815.1 

<112.3) 1150.4) <1281.1) <1415.a <1673.; H1ao1.9 

2. Factory overhead.11 
2.1. Maintenance&: re-

pa11"1Dent 349.7 445.4 464.9 532.1 611.4 6J6.7 
2.2. Service 27.1 27.1 21.1 27.1 27.1 .......... ~~~~_._--------....... ---~--~~~-+-.....-..:~-----.;;-.;......_ 

21.1 
66).8 Total of 2 376.8 472.5 492.0 559.2 j 638.5 

J. 
overheads costs 1• I ; 
Administrative l I I 

3.1. Salaries 096.3 1228.4 1247.0 i145B.1 ; 1565.2 1581.3 
3.2. Materials &: servi• ! 

4. 
5. 

6. 

ce 29.7 29.7 29.7 i 29.7 29.7 
1258.1 1276.7 i1487.8 

I 
Total of 3 1126.0 ! 1594.9 1611.0 

. 
Total operating l 1 

costs 5212.0 6916.9 7381.4 18409.5 19612.0 10089.9 

Depreciation 
Financial costs 

I 

1444.0 1749.8 1790.0 !2031.4 :2302.2 2384.2 
I 

4.0 4.9 5.0 l 5.7 i, 6.4 6.7 

Total production J 
costs· 0660.0 8671.6 9176.4 j10446.6 111920.6 12480.8~ 

(772.3) ( 1158.4) ( 1287 .1, ( 1415.8) f 1673. 2) "1801 .g)'~ 

I I Excluding 
6.1. Potassium sulpha~e 3175.~ 4762.8 5292.0 
6.2. Sulphurous gas 840.0 1260.0 1400.0 

j5s21.2 
1

6879.6 7408.8 
1820.0 1960.0· 

19699.6 9368.H 

' I 1540.0 
Total of E 4015.2 6022.8 6692.0 

7. Annual alumina I I 
production cost• 2644.B. 2648.8 2484.4 

a. Same, calculated 
per 1 tonne of 

! alumina, Rls.thow 
I 

I , 
I 

22.0' 14.7 

7361.2 

13085.4 

I I 

! 14.0 . 

Note: In brackets foreign currency is given. 

I 
I 
I 

3221.0 3112'.o 

12.4 11.1 
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Schedule 10-1 

Initial main investment costs 

K Kind of expense 

1 Buildings and structures 

Site preparation 
CiVil works 
Insurance 

Total: 
2 Equipment 
2.1 Equipment 
2.2 Brection 

----------

2.3 Imported equipment tax 
2.4 Insurance 
2.5 Red Crescent charges 

Total: 

3 j Preliminary expenses 
I 

3.1 lRecruitment and keep-up of 
I management 

3.2 Engineering and survey 
3.3 PS preparation 
3.4 Know-how 
3.5 , Land rent 
3. 6 , Reserve tor incontingency 

• Total: 

----- ·--···--

Rls million 

Poreign Local 
currency currency Total 

-
. 640.? 
j15684.4 

16}.2 

640.? 
15684.4 

163.2 
--- -------

11&29.3 

42'}1.3 
66.5 

664.6 

1162.9 

i 16488. 3 16488. 3 
' ' 

105.5 11734.8 
1313.3 1313.3 

831.5 831.5 
152.6 

23.3 

I. 
I 242be2 
I 

I 

11469.0 
338.5 

-
12.? 

2034.1 

I i 3854.3 
• j 

:14055.5 

1469.0 
4609.8 

66.5 
664.6 
12.? 

3197.0 

Grand total: ; 1??94.6 
I 

! 22?68.8 . 
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Schedule 10-2 
J.nnual production-cost estimate 

in ths. rials 

--· -- . . - - ----. ------ -- ------------
Start-up and 

Period colllllissioning 
'Pull capa
: ci t;y· ope-
: ration 

Years :trom beginning of con
struction 

Production programme, " 
1. Dine' production coats 
1.1. Baw 11Bteriala IQld D&terials 
1.1.1. Alunite ore 
1.1.2. Sulphur 
1.1.3. Potassium hydroxide 

Total: 

1.2. Auxiliary materials 
1.~. hel oil 

430000 
2'/2000 
434214 

8 

89.8 

1135800 ! 
718400 ! 
1146836; 

1118214 3001036 i 
• i 

! - 71006 187364 1· 

! 26299 69460 . 
I 

1.4. Bnerg resources i 38'899 1013946 I 
1. 5. Production personnel salary I 282959 747343 I 
Total: - .. - --- . ---·-. - - - - . - • . 'i a82}77 -~cj1491-

2. Total plant.1 a overheads 

2.1. llaintenance and running rep~ 464893 
I 

2.2. Service f 27128 • 27128 
-·------- _i _ - _____ J_ . - ---- . 

Total: 

3. Administration overheads 

3.1. Managing and service 
personnel salaries 

3. 2. Materials 

3· 3· Service 
--- -··--- --
Total: 
TOTAL production costs 

' . 492021 

1246969 
246 

29460 

492021 

t 
I 

12469691 
246 

i 
C:!9460 ' 

I - . -- ' 
1276675 1 'Z/6675 i 
3651073 6787845; . . 

9 

100 

1264900 
800000 
127?100 

232026 
71350 
1129116 
832231 

5612723 

464893 

2'7128 

492021 

1246969 
246 

29460 

1'Z/6675 
7381419 
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Schedule 1U-} 

, 
I 

Calculation of working capital 
ths.rials 

----- ---·--

llini.lllWD Coeff'i- Start-up .Pull 
daJB of cient and colllllis-!capa-
coverage of sioning :city 

turn- 1 

over 7 8 9 
------------ --·--·----

1. Accounts receivable 15 
2. lnTentory 

2.1. .lluni. te ore 26 

2. 2. Sul.phur . 5 
2.3. Potassium hydroxide 5 
2.~. Puel oil 60 

Total of 2: 

3. Work-in-progress . 

3.1. Alunite ore 

3.2. Potassium hydroxide 

3. 3. Hydroxide 

3.4. others 
--· - . ---- . 
Total of 3: 

4. Pinisbed products 
5. Cash-in-hand 

Total of working capital 

Increase in working 
capital 

i . --- --- - . 

' 1 

32 

11 

8 

32 

? 
15 

. 24.0 86484 . 228419 254364-

I 

; 13.8 
I 

. 31160 . 82310 91660 
I 

i 72.0 ; 3718 9978 11111 
' i 72.0 '. 6031 :15928 17/38 
! 6.0 4383 :1157/ 12892 

I I 

- - ·--- __ _--J. __ - .. ···- .. 

;11.3 
I 
' 
i 32.7 
I 
i 
j45.0 
[1~.3 
I . 
: 51.4 
: 24.0 

i . -
; 45352 :119'793 133401 
i 
! 

i I 

'. 38050 ~100520, 111938 
I ! I 

~ 13'Z/9 ! 35071 '. 39055 
. i 
~ 31076 : 8207/ . 91400 
I ; 

: 68323 . 1 B()q.52; 200949 
' I 

• I 

-1150728! ,9·s,20 443344: 
I I : 

'40380 '.106650 't1876C 
. 85486 !104835· 10865E 

I 
; 

' 408430: 95?81? 10585~ 
• 
I • 
. i 

408430: ~9387t100'70E 
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Schedule 1C>-4 

Total investment costs 

Rls.mi.llion 

--.--- -·- -- -------- -- ' - . -1 -- -

Jlo Cost : Poreigri Local cur- Total 
currency. ' renc .. 

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

1 Pixed assets 1 
I 

1.1 Buildings & Structures l 16488., 16488., 
i 

' . ' 
! ' 

1.2 Bquipment 11629., i 2426.2 14055.5 
• I 

1., Preliminary expenses 6165.,. ! '854·' 10019.6 . 
! ' ---1-------- • 

- -· • ' 
Total: 17/94.61 22768.8 4056,.4 

t 
I ' I ' 

' 
2 

I Working capital I 56.8 1001.7 1055.5 
' I • i 

I 
i ~ 

TOTAL: 17851.4' 2,710.5 
~ 41621.9 

---------- ·- -- -----------



·- -- -- ............... f 

Period 

- .- Years from 
start of 

, construction 

·:• - ""·• ·-•· ',.I 

i ...... ·- ····---···-
1 

~ 

Schedule 10-5 
Breakdown ot Total .Investment Coat by Year• ~- -

Rla million 

I-·-••-• •· ..... ·- •·•-·• ·---.-- ------

C o n a t r u c t i o n 
........ -.... , ' .. ·-· -··-.. -·-----··-·--···.._._·-·~·--·-.--·-···· 

2 
I 

' 4 

' - -.-••••• ··-·--II••-· ....... ··-·•• I I·-. _ _.......... ............ ___ ,_....,.,,,·-• •t•• 

Foreign ;Local :Total . Po~eign j ~ocal . ,T.otal JIP~reign ! Local •Total Poreign !Local Total 

1. Buildings , 1 I \ : 1 
and and : I ! 
structures - 1'428.3 j 3428.3 ! - ! 6530.q 6530. - ; 489?·5 

2. Equ1pment - ·- i - • - ' - - J 4651.7 1 970.5 

3. Ini.tial 
coats 

4. Working 
capital 

5. Interest 
during 
construc-

i 
6165.,J,B54·'110019.6 

- 1-
-
-

. ! 
' 
• - - 1-
1 

- - -

I , 

4B97·5i • 116,2,5 16,2,5 
5622.2~ 69??.611455.? 8433·3 

- - -
- - - 348.2 

tion - - ' -

TOTALS 6165.3 7282.6 13447.9 • 

- _ _ I _ . _ - 22.6 

6530.0 6530.0 4651~7 ·5868~0·· ····1·051·9.?.69?7:6·,4,9~0 104,6.6 

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



~ 

Schedule 10-5 (Cont'd) 
Rl• million 

' 

Year• from 1- . Start-up, · oommiHiO~i;.S _ - . . .. :: · . . . ~ _·-·-· ·. .... . jii~;.4 t~~ al 

m?.!~- ro~e:l.~rL~~i ~ T~t;1 ·1;~.1~- -L:-~~i-·-Tot~l . ;~;;1;,, - L:oal '. Totel ; Poreign L:~ - ~-~t~-
1 

1. BuildinGB 
and , structure~ - - - - I - i - - , - I - - 16488.3 16488.: 

2. :Squipment - - - - I - . l - I - - - '.11629.~ 2426.2 !140;;.: 

3. Initial I I costs - - - - - - I - - I - 6165.3 3854.3 110019.1 

4. Working I , I · I I capital 19.3 315.6 334.9 31.7 243.0 2?4.7. 5.8 : 94.9 100.7 56.8 1001.7 1105a.5 
' I 

5. Interest I I I I I I I l 
during 
construe-\ I I I ' tion - I - - - - - - I - I - I - - 22.6 l 22.6 

TOTAL l 19.3, 315.6 l 334.9 . 31.7 
1
243.0 , 274.7 ~ 5.a : q4.9 I 100.7 117851.4 23793.1:41644. 

' 
. -. .... . .. . . .................... ' ..... . 

~ 

•..n 
VI 

-- . 



- ...... _.:.;.·-~-

- 156 

Schedule 1o-6 

Pinancing Sources • 
Rls million 

S/I Pinancing sources I Pore~gn : Local Total 
--~,!I~~--

I ~~J!C7 . ! -- ____ .,__... ---- -- ·--- ----...< --·· - ~--- --- - -

1 State subsidies 40563.4 40563.4 

2 Bank loans 370.a 370.a 

--------· 

... - . - - - -- -TOTAL 40934.2 40934.2 

.. 
--------- --- --- -- - - ~-·-·- ------ -- ------------ --- -- --- -- .•. -._ .... ------- ....- ... ------
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• 

• 

S/N 

1 

2 

~ 

4 

5 

Production Coats 

• 
Schedule 10-7 

Rla million 

. ·---·-....----.......... ----~·· ... ···:- ___ .,._ ······-··· ... ,.. .. _ ..... ,, ....... ___ __,..,.. _..,._.,....... __ ... 
Years from i 1 : 1 '1 i ; 

..---~--- -~·--,,. 

15 } 1b start of I' 5 : 6 I . ? I 8 9 1 10 I '11 i 12 \ 1 :5 14 
construction . 1 I 1 . : 

~=:~ ~- '. ~.o-·a;~~ "too.o l 100.0 ;~~-~.J~.~-~! 100.~_100.9l1.~~:i:_:~~~l~~~9_C1;c 
Direct produc-. ! i 1 l } : 
tion costs 1882.4 5019.15~~2.7,5612.7 .5612.7 5612.715612.7 5612.?j5612.? 5612e?j5612.?· 5612. 

General over- I i . \ I I ; 
heads of the 492.} 492.0 492.0 1 49210 4921<> 492.0; 49a.01492.0 j492.o 492.0 1492.0 ·492.c 
plant 
Administrative 
overheads . _1.~6-31276.711276.7 1276.7 1276. '? 1276.7, 12'76.7! 12~6.7~ 1~-~ ~27~=?J1276·7.~~· 
Total ot opera- I . . I r ~ • 

ting costs }651.1, 678?.8\7381.4 1;B1.4 1'8~.4 ,?JS114 ?Jl:Yl.~\?381.4:7381.4 7'81.4 ?'81.4
1
7,81. 

Depreciation 6580.B 6147.3j5a37.7 5599.a 2888.4 l2a76.7 1a74.5i1495.a;1237.o 1237.0!927.9 ;110.1 

Pinancing I . I ; 
1 

I 
coats 45.3 39.6 117.0 '"' - : :o = : "" • !• .... 1· -
Total produc- · ! ' : j 
tion coat• 10257.2 12974.4 1'2'6.1129812 102G9.a:1025a.19255 9 aa77.7 861a.4;861s,4:s~o9.3 7491. 
with • 1 • I • · · 

• , I f I 

- forei8PeBH§- 437.6 1155.a '. 12a1,1l~~o111 12a7.1 i1ee1.1 1~~7,1 1~u~.1 12s7.1 1207.1 12a7.1 1287. 
- local c~rrency9819e6 11818.9 11949.0 11694.1 8982.7i8971e0 ?968.S 7590.1 ?,31., ;7,,1.3 7022.2 6204. 

I 

I , ....... ·-·-···- I._ 

·ft. 
~ 
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.. 
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·~ .. 

I 

.... 

----.---- ----·------ . . . ,. - ...... . ·I '. . ... 

'!If 

·····I-······ ·•· · I··•-
I 

• Schedule 10·7 (Cont'd) 

- ' ................ ..., .. ______ ,_ ______ .. _______ .., 
S/B Years from start ot 

constl"\lction . 17 . 18 i 19 ; 20 \ 21 
.. t .. : . . . ; . . .. -l ....... - . . 1 - ... -. . l .. . 

22 j 23 24 I Total 

.. I ..... ·-·-- ·----·t-···-
-~duction progra~•-•. " 

1

. 1 oo. ~ i _'!.Q..<?!.~~.P! 0 --;.ioo.~-\ .. 1 Cl()•() __ 

1 Direct productiom 5612.7 ~ 5612.? j.5612.? !' 5612.? 1· 5612.? 
coats : 

. 2 · General overheads ot 492. O j 492. O l 492. O I 492. O . 492. O 

-;~~~:;1;~~:; --;~~:;1 ~~~;~-~~ 
492. o I 492. o I 492. o 1 9840. o 

1276.7 I 12?6.?l 1276e? I 1276e7 12.55'4•0 
the plan• l J \ 

3 : Adlliniatrati ve overhead• 1276.? ~ 12?6. 7 1 1276.? I 1276.? 
. 1 : t I -- - -· --·-·~ ... -i· ·- . .. ···- --t· -· . . ..... ..J, ... -...._._... _ ........... 1--_ _._.._,..1--.-........... ~ -···- .... -_..... -I 

. total ot operating I ! : 

4 '. Depreciation 

5 : Pinancing coata 
···- --~-~ ·- . . ........ , .... ___ 
1 to-tal ot production . 
1 ooata : 7427.3 ~ 7423.9 :7421.1 7382 • .5 
' 1 ; 

Witha I . ~ 

- toreig11 ~"1"Z'8DC7 128?.1 I 128~.~ 12e7,1 . 1281.~ 
I 

- local '"RU07 614().2 61'6.8 61'4.0 609.5.4 
I 

I . ·t. -·-· ~-
j 

7382.1 I 7381.9: 7381.? I 

I '1 ll!!?.1 ; 1 ~87.11128? .1 
I 609.5· 0 '. 6094. B 6094. 6 
I ' 

1 

0.7 

-

coats I ?381.4 ; 7'a1.4 ~ '1)8114 i ?j8114 ! 1J81,4 I ?381.417381.4 
l I ' I 
~ 45.9 i 42.5 I 39e? 

1
1.1 

! - : - - ? -I I . ------t----t··· 
o., 0.5 ,_ -

?381.41143304-.1 

0.2 '6923.8 

- 401.9 
....... --.-...... - ... ··-·- . 

?381.6 J180329•E 

1287.1 124761. 2 
6094. S 155568. E 

-- ., _______ .,...., -- • -- ·-· ------·---·-••·-•-••._ ---.!-.,.. - ·---n•• '·. _, ....... _~···· ··-~---- ......... - . . 

<,,· ~· ,, 

I ... 
'\n 
CD 
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Schedule 10-8 

Profit and Loss Account 

....... ·- ..... ---........ --· ... __ ._ ..... _ ........ _.-....... . .... - 1·· ··-· -·-··-···..-.- ...... ··-t ........... - .•.... 1 ........ _ ... , ........ _ ....... _ - .................. ___ .... . 

. I ' i I Years f':rom atart ot 
' const1"\lct1on ' 5 I 

6 I ? 8 I 9 I 10 11 

~5~;~; · ! 106~~-~ 1 ~;2. o- ! 10692. o I 10692.0 10692. o Sales revenue 

Production costs 

Profit before tax 

Income tax 

··- t 

I 3637.5 

10257. 2 

-6619.? 

-
129?4.? 13236.1 

.3377.2 -2544.1 

• 1· • 

12981.2 10269.8 

-22a9.2 422.2 

- .. 
lfet profit (+) 
loss (-) ! -6619.? I -33??.2 : __ . ---,--

1 
-----

I 
- -- .... - ! -2544.1 

Accumulated net profit (+) 1 ! i I I I 
loaae~ <:~------ ; -6619.'7 · -9996~9 , -125~~ -1'+8,0.2!-14408.0 
Ratio ot net profit to . 1 

fixed assets· 1 ' . - ' - J' ;: ; .:i . . 1.0 

------- ---- ·-----·--------.. ··- _: __ ............. ·-······"···-· -··-- ......... _ ... _._ - .. - ......... --................. -...... -....... ____ ......,..__,.. __ _ 

102.;a.1 : 9255. 9 

4l~.g i 14'6.1 
:1 - ·-i 
I 

' 43~·9 ~ 1436.1 
1 

-13974.1 -125~e.o 
- ·-
1.1 -'·5 

. I -• Vt 
. \0 

' l 

' 'l 
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• 
Schedule 10-8 (Cont'd) 

Rla million 

--·-····--· -- •'\·-· -- ... _ --- • ·-·-··· - .... -·-- . __ ........... ___ •• , .. , ........ ··- ... ·- ....... •f· .............. . , .... . .. ·- . ' .. ,. ~ . .... __. .... _,~_... 

16 I 17 I 18 
I 

14 12' 1, Years from start ~t 
construction 1; 

f ~-;~le~-~~~~~~. - - ---· 1-~-;~-2.~--r--~~92.0 '1·~;;.~ .. r~0692.o I 10692.0 l 10092.0 t 10692.0 

I 
1 2. Production costs 
I i 3. Proti t before tax 

i 4. Income tax 

t 5. Net profit (+) I lose (-) 

t 6. 
I 
j 

I 
: 

Accumulated net 
profit (+) 
losses l-) 

-- . --... -----··-- ..... --... ........._. ....... --------
· 7. Ratio ot net prof'i t 

to fixed aeaets , '5 
I 

88??.2 

1e1~.a 

-
1814.8 

-10723.8 

\ 4.4 
I 

8618.4 

2073.6 

-
2073.6 

-8649.6 

5.1 

8618.4 

2073.6 

2073.6 

8309.3 

23a2.7 

23a2.7 

7491.4 

,200.6 

-
3200.6 

-65?6.oi -4193.3( .992.7 

?427.3 

3264.7 

-
3264.7 

2272.0 

?42,.9 

3268.1 

-
3268.1 

5540.1 
• J I 

......... - ..... • ..... .,,....,....... -"'1....._.... ....... ___ -+----+----
a.o i ' ; t 

~ 5. 8 ~ 1. a 
I . 5.1 5,,0 

I 

-·--· ..... -. . ···-····· ··--·- ·- ·--·-- _.,._ .. _... ... ·------·-··· .... ··-- - ·-· .. ·~·· ........... ·-....... ,l..-..-··-··----.-......-· .. ·····~···· 

I 
~ 

~ 
.. ., .. 



I 
~ 

.. 
I 

, 

!I 

.. 

Years from start of 
construction ------------ ---·-· .. _ - ····-

1. Salee revenue 

2. Production costs 

3. Profit betore tax 

4. Income tax 

5. Net protit (+) 
lose (-) 

6. Accumulated net 
protit (+), 
loaaea(-) 

19 

10692.0 

'7421.1 

,270.9 

- . 

3270.9 

.aa11.o 

I 

.. 

20 21 

• 
Schedule 10-a (Cont'd) 

Rla million 

'" I ... . .... ~ . 

22 23 24 

.......... ,. ... _ .......... _ _.....,._~ 

Total 

10692.0·1 ~~;:-~·: 10692.0 :··~~~;:~··:··~~~~:o···r2~;;~0 
. I 

7:58205 I 7:58201 I 7:58109 j 7'81o7 \ 7:513106 l180:529oS 

3309.5 I 3309.9 3,10.1 3310.3 i 3310.4 125'61.2 

a73.3 l a73.5 I a73.5 I a73.6 187:506 14'67·5 

211,G, 2 I ~)Ii... l 24'606 2436·'7 24'6e8 120993.7 

11211702 1:568:506 I 16120.2 18556.9 20993.7 ·-

·---~,~~~ -::!Jf!1~ ~~---r:~·-1· ·~ I 
' I 

6.0 6.0 
' 6.0 

,. 
I , ' . -------~- .. _ ....... ·---------------

I ... 
0\ ... 
I 



• 
Schedu.le 10-9 

Cash-Plow 
Rials, mln 

--- ·-··- ·--··. --· ... -----·- ·--.. ····-.... ~···-·- .... --,·-··-····-· .... r· .. ---···-r-;·-·-r-··-·-.. ---.. ··--, ....... -·-
1 9 Yea1-a from start of 

construction 

. 1. Inflow 

1.1. Sales revenue 

; 1.2. JPinancL.g f0'11'Cea-

; 1.3. Sbort-te1'Q bank loan1:1 

· 2. Outflow 

2.1. Capital investment 

; 2.2. Operating coats . 
; 2.3. 
I 
l 2.4. 
I 
I I 2.5. 

I 2.6. 

. 

Pinancing expenses 

Repayment ot ahort
t erm loane 

IntereAt on ahort
term lC>ana 

Income tax 

~ 4. Acoumulat ed cash . 

! 1 2 ' ' 4 :5 
I · I 

6 8 7 
' I 

.• 
1
!· ~~~~·~9 6530.0 i 10519.7 '. 104~.Gi403~~31~;~7.·; 

• I I . I I I 
I - - I - : - !'63'7·519597·5 

i 13447.9 ! 6430.0 \ 10519.7; 10436.6 1 - ·-

I I . l - ! - I - t - , ,93. 8 I -

13447.9 ! 6530.ol 10519.7! 10436.614031.31?721.1 
j 

...... ·---·· -·-· 
10692.0 10692.0 106921 

10692.0 10692.0 10692. 

- - -
- - -
'7673·3 7381.4 7'81. 

1'447.9 I 6530.0 I 10519.7 j 10436.613'4-9 1274.7 

I -I - - '651.116787.8 

100.7 

;351.4 l ;351. '7381.4 
I - - 45.3 I 213.6 - i-
I 

191.2' I • ·-
i - 1- - - - 393.e I • - -
I - i- - - ·- 51.2 - - -- . I .. • - 1• • - - --- t= -
i -
t - - -

-I 1: 1876.41 '018.7 j 3310.6 3310. 

1876·'~ 4595.1 8205.7 1151e 

I 
r 

! . j 
I 

I I l 
' 
' 

I 
' 

I 

I 
. i I 
I 

l ; 
l . 

I 

• 



~ 

• 

2.~. Operating costs 

2.,. Pinancing coats 

i 
l 

• 
Schedule 10•9 (Cont·'d) 

Rls million 

I - .-
l - ! : I 

-
;. 

-
7,81,4 ~ 
- f. 
?381.4 

-
1-

' 
1• 

·-



I -

f Schedule 10-9 (Conti•d) 
I 

Year from start· of' , 
construction 

~ 1. Inflow 
i 
• 1.1. Sales revenue 
• 11.2. Pinancing sources 

........ ·--l ·-· .... 

19 

10692.0 

10692.0 

-r 1.3. Sbort-tem bank loans 1 • 

I 
2. Outflow 1 7381.4 

\ 
2.1. Capital investment 

l 2~2. Operating costs 

j 2. 3. Pinancing coat a 
' 
; 2.4. Repa111ent of' abort-
l term loans 

2.5. Interest on abort
term loans 

' I 7381.4 

I -
I 
I 

i -

. -

. ... 
20 

10092.0 

10b92.0 

-
-
8254.7 

-
7381.4 

-
-
-

Rla million 

·• .... -- ...• , .. ----··~--- ·--------:'------· _ .... \ ............ -_,...,..,._ ___ _ 
21 l 22 J 23 I 24 Salvage ~ Total~ value I 
10692.0 I 10692~·011-o692~0)1o692~~ . ~-·--·---·· 24?():i.9.o 

10692-. 0 ' 1Ob92.0110692. 0 110692. q - 205691·0 I 
- - -
- - -
8254.9 a254.9 1a255.o 

- - ·-
7381.4 7381.4 17,81.4 

- - -
- - -
... 

-
-

I 

-
-

409'4-e2 

393.8 

8255. o I -4120. 11155490. r; 
- I .4720.11 '6923.8 

7,81.lf. ! - 1143304.1 

-
-

-I 

-
450.1 

393.a 

' 2.6. Income tax - I 8?~, ~ ! 873.5 
---------·:--+-· ·····-·....,---·--

- 1· . - : - 151.2 
~13.5 a73.6 a73.6 : - 4'67·5 
·-~-- .. --:-+.· - ... -··- ...... _ .... ......_.. ... ·----+-I ---,,10.6 ' 2437,,3 : 24,7.1 

44622., I 41os9.6: 49496.7 

t 

3. Bet oaah 

4. AccWll.llated cash 
• 

2437.1 12437.1 2437.1 j 4720.7 161528.5 

51933.8:54370.8 56807.a - 1-. 

I . .. 



--------- ____ ... ·- - ·- ·--·-·· ...... 
Years from start of 
construction 

: 1. Inf'low 
l i 1.1. Sales revenue 
' '. 2. Outf'low 
i 
1 2.1. Investment coats , 
: 2.1.1. State aubaidiea 

I 

· 2.1.2. Pinancing coats 

2.1.3. Repayment of ahort
term loans 

· 2.1.4. Interest on abort
term loans 

I 

; 2.2. Operating coats · 

.. \ .. 

• 
' f 

IRR Calculation 

, .. . ........ . 
1 2 3 

-- ·--· ..... __ .,._..,, ..... . 
4 s 6 

• 
Schedule 10-10 

Rls million 

i ' • • •. ._.. ........ .,_. .... ··-·------

; ? 8 9 
". -·· .... _. ·' ................ _ •• 1 .. - .. ____. •• ..._ ·- _ ......... ..... 

I 

. . { I - : - 1- - 3637·5 959?·5' \ 10692. 
1'447·9 ! 6530.0 10519.7 10088.4 3696.4 '?446.4 ; ?5?2.6 

13447.9 l 6530.o 10519.7 10088.4 - - l · 
10692. °i 10692. 0 

7381.4 '?381.4 

--1'447·9 '. 5530.0 10519.7 10088.4 - ; - -

- ~ - - - 45. 3 ' 21,. 6 I 191. 2 I -

-
-
-

I f I I, 

I - I - - - • 393. 8 ( -
l 
I 

-i 
I 
I 
:• 

I ; 
- • - I 51e2 ·1 • 

-
-

-.. 
-• 
-
-

I .. 
O"l 
\II 

• 

l- - !~51.1: 678708 7381041738104 1738104 
2. 3. Income tax - - l - i - - I - ~ - • 

--------··--r-····--·--~--~ ·r·-----; --·--··-· -
::

0 
__ ~:-=~~~8 

(-) ------ -1'4'+?:.:_~~~~·-~l ·10519.7_100~4-5809 ~ 215M I 3119.4 l~~~0.6 l?:'o.6 
4. Current discounted value:~ 1 : ' . 

at 2' I :~~~!4·' -6276.6 .9912.1 .9319.7 .53., : 1910.2 ; 2115.7 I 2a2s.6 12110.,, 
at 3.5. ! -12993.4 -6095.a·-94a7.7 -8?91.o:-49.6 . 1?49.9 ~ 2451.8 2514.1 2429.0 

I ' I 

i 



~ 
! 

' 

' 

Schedule 10-10 (Cont'd) 
Rl• million 

, .. '# I _ .. ,••• ••· • ,. •• •• ,-· - ';---·-·-·~-

. }~;.~~~ot~~ o~----- 10 __ --~~------~~- 1, _ 14 L.~ ____ J._~~-.. .:.. 17 I 18 
. t ' 1. Inflow , ; I i , 

~ I ' I 1 I 

1.1. SGlea revenue ; 10692• 0 '. 10692. 0l10692• 0
1
1U692e0!10692. 0l10692• 0\10692. 0 l 10692. Oj 10692. ~ 

; 7,81.4 '. 7,81.4 \7,81.4 7,81.4 17,81.4 {7,81.4 ,7,81.4 17,81.4 \ 7'81.4 2. Outflow 

2.1. Inve3tment coats 

2.1.1. State aubaicliee 

2.1.2. Pinancing coats 

2.1.,. RepaJ!Dent o~ abort-
term loans 

- I 
:• 

1-
1 

1- -
I - I -
I I 

-
1: 
-

-I 

-
-

I 
~-

- - i I 

j· ~ - I· 
; I - - ·- ( - -' I 

f: --
- - - -- -

l l I I I 2.1.4. Interest on abort- ! • 1
1 

I -

I .. g: 

; term loans t - - - '. .. - - • I • I 2o2o Operating 008'8 j 7'81o4 7,81.4 7'81o4 j7,81o4 7,81.4 7'81o4 7,81.417'81•4 17,810~ 
1 2. 3. Income tax I - • - : - - - - • I • 

I 
I I -!- . 

t~,~~~E~!~~~>:-:...--._-" .. ---:-,-,1-0-.-6-- mo.6-. ~~~'10.6 j mu~6 "~o.6 ~o.G j ,;;:6 1 mo.~ 
4. Current cliaaounted value : I 

l at 2" J 2715.7 
• j 

at 3·5" : 2346.9 
l 
i . . I 

' 

2662.7 12610.7 :2559.1 12,09,1 12459.8 

2267.4 2191.0 i 2116.8 1204o5.3 1197~.'1 
i I I I I I 

2411.8 , 2'18.1 

1909.2 t '1844.:? 

2272.~ 

'1782.A 



• 

• 
Schedule 10-10 (Cont'd) 
Rla million 

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

1 
:~:::~~-ta_~ __ :_r _ . __ ··---~ _ ~ _ .'.'.:. _ 

1 
_ _2~- · 21 22 _ 1 ~~ __ -~ 24: __ ~r~~;~· . 1. To~~~. __ _ 

~2.0 205691.0 1.1. Sel.ea reven11e 10692. 0 I '10692. 0 106S __ . . _ _ __ . . . __ -- .. . - .• -- -

I 2~ Outflow 7,81.4 I 8254.7 825 
J 2.1. Investment ooata 

' I 2.1.1. State subsidies 

\ 2.1.2. Pinanoing expenses . 
· I 2.1. '· Repa1111ent ot abort-
' term loans 

I 2.1.4. Interest on abort-
. term loans 
t 

; 2.2. Operating coats 

: 2.3. Income tax 
I 

!-3.-Bet payments c-.;.1, 
1 revenue ( +) 

4-; Current dlaooun.ted value& 
at~ 

at '·5" 

-
-
-
-
-
7381.4 

-
,,10.6 

222e.o 

1 1722.2 
-- ..... - - .... -- ~ .. -... . .... _ ·-- .. -....... -......... ··-·· ..... - - ··-· . 

---
-

4.9 

---
-
-
7,81.4 

873.5 
. 

24,7.1 

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

7'81.4 , 7:581.4 I 7'81.4 

873.5 i 873.6 I 873.6 

-4720. 7 I '6760. 4 

.4720.7 ,5865.3 

-
-
---

450.1 

,9,.8 

51.2 t 

14,,04-.1 

4367.s 

24,7.1 I 24,7.0 I 24,7.0 I 4720.7 I 21259.0 
----------·----------..... ---~--+----------f-----------_,. __________ __ 
1576., 
118;.~ 

I 

1545.6 151$.1 14*2.6 
114J•I _110lf.,7 I ,1,5.1 

-
-

+6829.6 

-279.2 

. 
c 
• 

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



. -. -.. ;; . .. 
- ' 

• CtJST 

- . - ..... - -

8REAK-£VEN POINT 

REA/.S,NUI 

160fJ 

720IJ 

• 
. . .. 

92~ 
/II/ TH(JIJ. T -

20 1/0 6() 80 /()() % 
CAPAC/T~ UTILIZATION 

• 



""• ·~ • , .· - • . • • (.. r : • .... .. . .. 

PAY-BACK PERIOlJ 

• 
HLN RIAU 

• 

FIXED CAPITAi. -l/046.3 

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

• 

I 
I 
I . 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 

6 fl IJ,S f6 YfAI 

!/EARS FION START-VP IJ' OPERATION 

' 



- \10~ 
' ~ _ . ....,,..__~-' 

INTEANAL .AATE OF !iETIJRN ON /NVlSTHENT 

• 

.MlN RIALS 

+8000 

+G830 

+6000 

+l/OIJO -

//l/ll (~) 

,2. 0 - -~ ------

-200{) 

' --

• 



• 

. ;-_.. . ..... .. ..... 
• J .... 

CHAN6E 

% 
t . -

J//} 

20 

-10 

-20 

-30 

-l/O 

. . . 

• 

.. . . . . .· . .. . ...... ... ... ··- .. -:-.. -·. ~ ... ,.- . ~ .... - - -

-na-

. SENSITIVITY OF /HN f: 
(INTERllAL RATE OF HflUlN} 

POR 15 ?BARS 0. OPDA!IOS _ 

s 6 

.i 

1 ., 



. ' -~ . . 

;a:rsts 
40 

20 

10 --~ 

1 

-10 

-20 

-30 

- 172 -

SDSHIVH! OP !RR 

(IBTERNAL RA!B OP RB'.rURH) 

POR 20 YEARS OP OPERA!IOll 

.· .. ., . 



• 
• .p 

• 0 
·O 

1: - • a 
1: 

' A ... 

• .p • 0 
0 

s: 
0 ... 
.p 
0 
~ 
-0 

2 
0. 

12500 

. ... ~ - .... ..,:i_ -~ • 

II ...... 
:g 
~,... 

-0 • 

2"4 
0.0 

.p.p ..t• Ao :s 0 

22 

12 

- 17) -

SEBSI!IVI!Y ANALYSIS 

EPPECT OP PLAlfl CAPACifi Oil 

INVESTMENT AID PRODUCTIOB COSTS 

' 

120 

' \ 
\ 

180 200 220 
Capacit7, thou.t/year 

capital investment, Rls.mln 

' 

- - - ammal production ezper.ses, Rls.mln 

.. : .... · · .. " - . 

.. 

' 

- · -·· - unit production con per· 1. tonne of alumina, Rls.thou 





, 

-\lb-

ABBEX 1 

MATE!UAL BJ.LANCE 
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\'t - 116- fxyEftNAI, MAJE:IA'- BALANCE 

----------------------------------------------------------------------------------coz $ NUt18ERI lltAME OF FLOW PtlASEI MASS I ALlOJ NA20 czo ----· - ---------------------------- ----- ------- ------- ------ ------ ------
'1t ilAW •1.u•n 1 t s. 6949.Z 117•.4 101.1 230.7 o.o 13 

'" ~j"' ll\lttllt ... 21.a o.o o.o o.o o.o 
111 \llTEll FOR-WASHING UN FILTER L. 2760.0 (I. 0 o.~ o.o o.o 
144 i.:llEll FOR WASH IN& UF MUD L. 6307.3 o.o 0." o.o o.o 
ua STFA~ L. 2353.7 o.o O.J 0 0 o.o 
, ]4 POTASSIUM Al IA I.I l. 895.9 o.o 0. I> 11s:• o.o 
ll4 wATE11 L. 500.0 o.o 0 .11 0,0 o.o 
126 CARBON OJUXIDt L. 1.0 o.o o.o o.o 1.0 
tl9 \IATE~ FOii HYDRATt WASHING L. 1000.0 o.o 0. •) o,o o.o ------ ---------------------------- ----- ------- ------- -----. -23077 ------ --TOTAL s. 69te9.Z 1379.4 107.I o.o 13 

l. 13845.7 (I. 0 o.~ 375.9 1.0 
TOTAL 20795.o 1379,lt 107 _, 606.6 1. 0 13 

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

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

SECTION 1 



Ex1EltNAL MAJE:IA\. BALANCE 

--------------------··------------------------------------------------------------MIS' MASS ' AllOl NAZO KZO coz SOJ I s102 ! FEZC'l! CAO M20 

-------·------- ------ ---- .. - ------ ------!------!------!------!------- ------
6949.Zf 1179.4 101.1 210,7 o.o 1341.913174.4! 0.0! o.o! 4,6.4 ZZ8.6 

27.1 o.o o.o o.o o.o 0.01 O.Of O.Of O.O! 27.1 o.o 
2760.0 (I. 0 O.? o.o o.o 0.01 0.0! 0.01 O.O! 2760.0 o.o 
6307.l o.o 0. ;J o,o o.o 0.01 0,0! o.o O.O! &1C7.l o.o 
2353.7 o.o O.J 0 0 o.o 0.0! 0.0! o.o o.o• 235J.7 o.o 

895.9 o.o 0. IJ 175:9 o.o 0.01 O.O! o.o o.o• 520.0 o.o 
500.0 o.o 0. IJ o.o o.o 0.01 o.o! o.o 0.01 soo.o o.o 

1.0 o.o o.o o.o 1.0 0.0! O.O! o.o o.or o.o 0. 0 .. 
1000.0 o.o O.Q o,o o.o 0.01 0.0! o.o O.O! 1000.0 o.ut 

------- ------- -----. -110:1 ------ ------·------!------ ------!------- ·-----1 
6949.Z 1379,lt 107.I o.o 1]41.91)174.4! o.o 0.01 486.4 228.61 

11845.7 <l. 0 0. :J ,75.9 1.0 O.OI O.O! o.o 0.0•13468.1 O.O! 
20795.o 1179.4 107.' 606.6 1.0 1J41.911171t.4! o.o 0.0'13955.2 ZZA .61 

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

0 u 1 
---------------------------~---------------------------------------------------KZO I COz $03 $J02 ! FE203! CAO ! H20 f ~ISC MASS I AL20l -------1-------660.71 20.7 

753.11 o.o 
1366.11 o.o 
7060.21 z.o 
1083.71 c.o 

57.0I o.o 
9.31 3.0 

3939.71 3'11.8 
4145.61 7.3 
1000.01 987.6 

1zo.01 1<'.0 _______ , ______ _ 
! 7413,SI 1J7e 0 1 

1338Z.OI 0,3 
20795.51 137q.4 

NAZO ------1.6 
o.o 
o.o 
J.3 

1 s. i!l 
0. CJ 
4,1 

71 • 1 
8.J 
J.4 
c. ·) ------95 •. , 

11. ~ 
107.I 

----~- ------ ------ ------·------·------·-------1------3,5 o.o 69,7 47.6! o.oi o.o! 514.21 3.4 
0,0 o.o 753.1 O.O! 0.0! 0.01 O.O! 0.0 
o.o o.o o.o o.o 0.01 o.o! 1166.1 o.o 
1,1 o.o o.o o.o o.o! 0.0 1 7o5J.! o.o 

566.Z O.O 501.~ 0.0 0.01 O.G! O.O 0.0 
O,O 0.0 0.0 0,0 O.Of O.O! 57.0 O.O 
0,7 0.0 1.3 0,0 0.0! O.O! O.O O.O 

12.2 1.0 11.2 1126.a 0.01 o.o• 121.s 2zs.2 
2,1 o.o 1.1 o.o o.o! 0.01 41Z4.Z o.o. 
o,6 o.o o.o o.o o.or o.o! a.4 o.ot 
0,0 O.O 1.1 0.0 0.0! O.O! 708.9 O.O! ______ , ______ ------ ------ ------!------'--~---- ______ , 

603.21 1.0 585.z 1114,4 o.or 0.01 1155.1 22&.61 
3,41 o.o 756., o.o 0.01 0.0!12600.6 0.01 

606
1

61 1.0 1142.0 1114,4 o.or o.0!1J95S.7 228.6! 

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

SECT I 0 N ~·2 



\f'< 
t • . 

()' 

VARIANT "0 

' - Fl-+ -

·-------------------~-----------------------------~--------------------------
NAME Of 

flOW IPttA•I 
I I SE t 
INUft&ERI I 

TOT At 
HASS 
ICG 

IALU~l~A 
I 
I ICG 

I S 0 0 
ICAUST·! 
I KG I 

I U " O~IOE 
CARtS.ISUlPH 

ltG ! KG 
••••••••••••-•••-•••••••••-•n••-----•••·------•••••---•••••••·--------•••••-• 

, , 
JN 

-----------------------------------·------------------------------------------RAW ALU"-ITE r 111 s 6949.21 1379.4t o.~1 0,01 
I L I 27.lt 0.01 O.QI 0,01 

107. 
o. 

---·------------------------------------------------------------·-------------OUT 
-----~----·------------------------------------------------------------------REDUCED ALUP41TE s 5563.ZI 135~.71 0.01 0.01 106. 

·----------------------------------------------------------------------~-----LOSSES 1101 s 
L 

660.11 20.11 o.a1 0,01 
I 753.11 ~.OI 0.01 0,01 

1 • 
o. 

---------------------~--------·----------------------------------------------
12 6AINDJNG 

--------------~------------------------------------------------------------·-REUUCEO ALU~ITE 1112 S 5563.21 1358 0 71 O.U! 0,01 106. 

-----------------------·-----~---------------------------------·-------------RECYCLED LIQUO' )712 L ll92o9.SI 12s,.2124sa.,1 1,21 682. 
--------------~---------------·----------------------------------------------
-~~!-------------------------------------------------------------------------~ RAW PULP I 1Z1l I s ' 5563.21 135t.71 o.~I o,ol 106.~ ____________________________ !_. ____ : __ ~-!~!~!~~!! .. !~~~;~!~~~~~~: ___ !:!!_~~~:~ 

13 
I" 

DI bf$ TION ! 
j 

·----------------------------·-·----------------------------------------------· RAW PULP I ,213 I S I 5563.21 135,.71 0.01 0,01 ,06.t 
I I l 129212.91 125~.412488.)1 1,21 6~2., 

---------------------------------------------------------------·--------------OUT : 

-;~LP-AFTER-oi6£s;ioN-------i-;3;4-j--5-i-i85Z:oi---i~;:4j--52:9i---;:;i·-·;:~ 
. - I 1 L 13o921.a1 l3ol',7122J9.'! 0,01 977.~ 

--------------------------~---·----------------------------------------------1 
14 Cl.ASSJFICAT ION I 

I I" 
--------·-·------------··------------------------------------------------·---J PlllP AFTER DIGESllON I 131tt I S I 3854.0I 30l.41 52.91 1,1! 6.~ 

-----------------~------·---!_. ____ : __ ~-!~~!~!:!! .. !!~!!~~~~~!:~~~--~!~~-!!~:~ 
OttT 1 

-;;;D-OF-CLASSiFi~ArioN-A•--;-;;;;-i·-5·1-2;;;:3j·--2;;:;i·-;7:;i·--;:;i·--4:; 
I I l I 2697.81 201.41 195.~I 0 0 01 ~S. 

·---------------------------~-·--------------------------------------"-------CLASSIF ICATJO~ OYf~FLO~ I 1413 ! S I 1156.21 92,SI 15.~I O,JI 2. 
I ! l 128224.01 2107.212044.JI 0,01 892. 

----------·---~---------------·--------------------------------·-----~-------~ 
16 fLUW P4IXl"G 

I" 
--------------~--~------------·----------------------------------------------~ SJ~D OF CLASSIFJ~ATJON I 1416 ! S I 26~7.81 215.91 37.'I 0,81 4.~ 

------------------------·---! ______ : __ ~-~-~!~~:!~---~~~!~!_!!!;~!---~!~!--!~:~ 
~~JTE WUD I JS16 ! S 67.61 22.JI 10.~I O,Of o.G 

I ! L 67.Jf •,II 4.lf ~.01 z.~ 

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

SECTION 1 



. .. . 
--------------------------------------- I ···------·--··---------------· t 

• I 

--------------------------------------------------------- -·-----------·-----------------0 D I U ~ OXIOE I POTASSIUM OXIDE I CAR80~ 
st.1 'ARe.ISULPH.ICAUST.I CAR8.!SULPH.IDIOX10F 
G I KG ! KG I KG I KG ! lG I lG 

SUL PHU, 
•TRIOXlpf 
' lG 

SILICA 

KG 

I 
I 
I 

lilON 
OXIDE 

(6 

ICALCIU"! 
I OXIDt ! 
I l6 

lfOU 
WAT 

It 

--------------------------------------------------------- -------------·----------------· 

--------------------------------------------------------- --------------------------~----o.u1 0,01 101.11 0.01 o.o! Z30.11 0.01 1341.9 111•.61 0.01 o.h! • 
0.01 0,01 0.01 0.01 0.01 0.01 0.01 o.o 0.01 0.01 o.o! 

---------------------------------------------------------~------------------------------· 
---------------------------------------------------------1-------------------------------0.01 106.tl o.O! 0.0! 2Z7.31 O.O! 5t9.1f 3126.81 0.01 o.o! 

---------------------------------------------------------0,01 
0,01 

, .61 
0.01 

0.o1 
0.01 

o.o! 
0.0! 

0.01 
O.O! 

69.7 
75J.1 

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

---------------------------------------------------------o.~1 0,01 106.11 0.01 o.o• 221.11 o.o! s1•.1 

--·------------------------------------------------------8.~I 1,21 682.0I 596.2! 0.21 133.0I 1.0! 993.1 

-----------------------------------------------------·---
---------------------------------------------------------o.~I 
a.>t 

0,01 
1 , Z I 

0.01 
596 .1 I 

o.o! 
0.2! 

2Z7.31 
133.o! 

o.o! 
, • 0 ! 

519 •. , 
993.3 

-------------------------------0.01 
o.u1 

o.o! 
o.o' 

s 

------------------~--------·-·· 

--------··-----~---------------0.01 o.n! 
--·----------------------------0.01 o.o! 
-------------------------------
--------·----------------------o.u1 

o.u1 
--------------------------------------------------------- ------------------------------· 

--------------------------------------------------------- --~---------------------------· 0.01 0,01 106.11 O.OI O.O! 227.31 0. 0' 
8.)1 1,21 682.tl 596.1! O.Z! 111.0! 1.0! 

519 .1 
993.J 

3126.81 
14. 0 I 

0.01 
o.ut 

0 •(\I 0.,, ! 

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

·-~----------------------------------------------------1-------------------------------2.91 1,11 6.7! z3.01 c.S! J.01 1.o• 11.2! 1104.SI o.u1 0.01 1 
9.'! 0,01 977.31 646.81 0.01 2Az.z1 o.o• t501.J! 36,41 o.ut 0.01 

--------------------------------------------------------·f----------------------------~·· 

----------~----------------------------------------------·------------------------------· 1,1! 6.71 23.91 0.5! 3.01 , • 0 ! 
0,01 977.31 646.81 O.O! 2&2.21 0.01 

11 • 2 I 

1S01 .3 1 
3104 0 51 

36.41 
0. !) ! 
o.o! 

1 

--------------------------------------------------------~'·------------------------------
-··------------------------------------------------------·------------------------------· o.s1 

0.01 

0. 31 
o,or 

7.21 
590 ... ! 

0.31 
0. 0 ! 

0 .1! 
O.O! 

2 .11 
24.6! 

0. 9! 
2S7.6! 

0. 71 
0. 0 I 

0. 3 ! 
O. 0 I 

J • " ! 1370.l! 
. 911 .11 

3J,ZI 

0. 0' 
0.01 

O,UI 
0. u I 

o,n! 
0 ·" ! 
0. 0 ! 
0. 0 ! 

·-----"·--------------------------------~-------------··------------------------------· 

--·------------------------------------------------------ ·---------------------------·-· 7." (). 81 4.71 16.B! 0. J! z., ' 0.1• 7.8• 2•7J,tl 0.01 o, n ! 'o .. I 0,01 &4.J I 56.lt! 0. 0 ! 24.61 0. 0 I 1'1.0• J,ll 0.01 .,.,,, 
----------------------------·--------·-------------------··-----------------------------· o.•1 o.or 0.01 ... 71 0.0! 0.01 ('I • 0 I 0.0 Z1,ll o. o I o,n! 
4.fl ~. 0 I Z .1 I , • 3 I 0.0! 0 • e- ' o.o• J.2· O,Of 0,0! 0. ') ! 

--------------------------------------------------------- ---·---·----------------------· 
----·----------------------------------------------------·------------------------------· 7.)f 0 0 61 6.7! 21.SI 
0.11 0.01 ~1.s1 s1.i1 

O.J! 
0.0! 

2., ' zs.21 
o.ut 
o.ot 

0. 0 ! 
?.O! 

----------------·------ --~-------------------------------·------------------------------· - --1 
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----------------··------------------

SECTION 3 
-----------------------------------------------------------------------------------------ON 
IDE 

'6 

!CAlCIU~! 
I OXIDt ! 
I l6 

FltEF 
WAT fl 

ICG 

IVOLU~E 
I J 
I M 

OE!'iSI Ty 
J ,,. AlUf4J IU 

GIL 

!CAUSTIC<IN 
! CAUST. I 
! GIL ! 

SODIUM OX 
CARA. I S 
Gil ! 

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

------------------------------------------------------------------------------·----------o.u1 
0.01 

o.o! 
o.o! 

0.01 2.oas1 1.6~01 1 
0.01 21.31 o.o 1 1.000 o.o! 0.0 1 

228.6' I 
O.O! 

----------------------------------------------------------~------------------------------
---------------------------------------------------------------------------------------·-O.O! 0.01 1.0991 

-----------------·---------------------------------------~-------------------------------su •• 2! 
o.ot 

0.01 
o.ot 

0.2••1 
o.o ' 

2'.A,GI 
o.o I 

I 
0. 0 ! 

I 
0.01 

I 
0.0! 

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

---------~------------------------------------------------------------·------------------0.01 o.n! 0.01 '.). O I 2.0991 1.6SOI 

--------·------·-------------------------------------------------------------------------o.ot o.o! 0.01 0.01 23042 .4 I 23.5921 1 • 2J a I 53 .11 12Z.1 I O .1 I 

----·----------------------------------------------------··------------------------------
-----------·------------------~------------------------------·---------------------------o.ut 

o.u1 
o.o! 
090! 

0.01 
0.01 

2?.5.ZI 
0.01 

f'.I • 0 I 
230lt5.11 

2.('991 
23.5951 

2.6501 
1.2J81 

I 
53.JI 

! 
122.1! 

I 
0 .1 ! 

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

-----------·--------------------------------------~-~------------------------------------0.01 o.~: 0.01 2ls.21 n.01 
23045.1' 

2.0991 
23.595' 

2.6501 
1.ZJ81 

I 
53.3• 

I 
122.1! 

! 
0 .1 ! 0.01 o.o! 0.01 o.of 

----------------------------------------------------------·----------------------·-------
••••••-•••-•--•••••••••-u••---------------••••••••••--------------------------------------o.u1 

o.ut 
0 • o I 
0. t) ! 

115.61 22s.21 n.ot 1.2s51 3.oool 1 
0.01 0.01 22020.st 24.2391 1.2161. 95.21 110.0! 0.01 

-----------------·--------------------------------·--------------------------------------

-----------------~----------------------------------------·------------------------------o.u1 
o.u1 

115.6! 
0. 0' 

22s.21 
0. 0 ! 

1.2ss1 
24.2391 

~.nool 
1 • 2 761 

I 
95.2! 

! 
110.01 

I 
O.O! 

·----------------------------------------------------------------------------------------
--------------------------------------------------··--------------------------------------0,01 

o.or 
o, n ! 
o.o! 

llt).91 
0. I}! t\. 0 ' 

zooo.5! 
n.8991 
2.11s1 

1.4'on1 
1.276! 

I 
95.Z! 

I 
110.0! o.o• 

-------·---------·------------M-------------------·--------------------------------------o.ut 
o.u1 

o.o! o,o! :u. 71 
0. 0 I 

A1.61 0.01 o.3851 3,4'oOI I 
0.01 Z0920.0f Z2.12~1 1,2761 95.ll 110.0! 

I 
o.o• 

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

---------------·--------~----------------------------------------------------------------0.01 
0.01 

Afl 0 9! 
0. I) I 

·~1.61 1).01 n,A991 1.l'oOI I 
O.O! 2000.S! Z,115! 1.2761 95.Z! 1,0,0' 

! 
O.O! 

----------------------------------··-----------------------------------------------------0.01 
0,0! 

1. 9 ! 
0.0 1 

0.01 n.01 0.0111 1.200! 1 • 
o.o! so.~, o.os11 1,20•! to.o• 104.si 0.01 

---------~---~---·---·-----------------------·----------------·--------------------------
···--------------·----···---------------------------------·--·---------------------------0. 0 ! 

,, • 0 ! 
AS.3! 157.6! O.OI n.9JOI 1,97•1 ! I 

'i.01 o.o• 2os1 ·" 2.16&! 1 .21si ts.1' 1ot.ti o.o• 
--------~--------~----------------------------------------·-------·----------------··----



-------
SECTION PAGE , 

I 
I 
I 
I 
I 

-----------------~---------------------------------------------------------------· ue~SITT ALUMIN£ !CAUSTIC<IN SODIUM OXIO~) ICAUSTIC! JLOW FREF 
WAT fl 

IC& 

IVOLU~E 
I J ) ! CAUST. I CARR. I SltLDH.t I I 
f M T/M GIL ! GIL t GIL ! GIL t RATIO !NU"'ERI 

---------------------------------------------------------------------------·----

---------------------------------------------------------------------------------2.oas1 
o.o I 

1.6)01 
1.000 

I 
0.0 1 

I 
O.O! o.o 

----------------------------------------------------------·----------------------
------------------------------------·-------------------------------------------o.ot 2.0991 1112 

---------------------~------~------------------------------------------------·--.41 
.01 

o.ot 
0.01 

o.2491 
o.O I ' 0.01 

I 
0.01 

I o.o! ' o.ot 
1101 

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

-----------------------------------------------·-------------------------------.21 2.0991 
•••••••••---------------------------•-•••-••--•••••·----------a-•-------•-••••• .01 23042.41 23.5921 1.2J81 53.11 12Z .1 I 0. 1 I 12·"' 3.767! J711 

----------------------------------------------------------------------------·--
---------------------------·---------------------------------------------------.21 .o I 

0.01 
23045.11 

2.0991 
23.5951 

2.6501 
1.2!81 

I 
53.JI 

I 
122.11 

I 
0. 1 ! 

I 
12.6! 

I 
3.767~ 

1211 

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

----·---------------4----------------------------------------------------------21 
O' 

n.01 
21or.s.1' 

2.n991 
23.5951 

2,6501 
1.2381 

I 
53.3! 

I 
122.11 

! 
0. 1 ' ' 3.7671 

1211 

-----------·----------------~-----------------------------------------------~--
--------------------4-·--------------------------------------------------------1. 285 I 

24.2391 
3.0oOI 
1. 276' . ' 110.01 

! 
0. 0 I 

I 
48.nl 

I 
1.900! 

1!14 

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

------------------------------------------------------·------------------------21 n.01 
O! 22920.51 

1.2ss1 
24.2391 

3.nool 
, • 2 761 ' 95.21 

I 
110.01 

I 
0. 0, 

I 
48.0! 

I 

1. 900 ! 
1114 

·---------------------------~--------------------------~-----------------------
-----------~---------·----------------------------------------------------------lt I t\ • 0 f n.1991 1.0001 ' I ! ' ! 1416 
Of 2000.5! 2.1151 1.276! 9S,2! 110.0! 0 • 0 I 48.t)f 1. 900' 

-------------------- ·-------------------------------------------------------·--61 () • 0 i o.1as1 3 • .,oo' I I I I ' 1411 
0 I 20920.0f 22.121tl 1 • 2 ,~. 95. 21 110.0f 0 • 0 I "~·"I 1.900 ! 

--------------------4-----------~----------------------------------------------

--------------------------·------------------------------------~---------------
" O! 

n.A991 
2.11S! ' 95.2! 

! 
0,0! 

! 
1te.e1 

! 
1 • too' 1 .. '. 

-----·--------------------·----------------------------------------------------Of 
o• t\ • 0' S0.71 

O.f'J11 
0.051! 

l.loOf 
1.Zotl! 

! 
to.o• 

I 

101t.5i 
! 

0. 0 ! ' 45,01 
J516 

--------------------------------------------·----------------------·--··-------
----------------------------·--·---------------------------------···------------6! 0.01 n.9JOI l,97-1 t • • 161S 
o• 2os1 ·'' 2.16&! 1 .21s! t5.11 1ot.9i o.o• -.1,'>• '.•OO! . 

----------------------------·--------------------------------------~--------·--! I 
I 
I 

' ' 



:Y ,, 
z 

-l:Ji,. 
---------------------------------------------------------------·----------------

NA"'f OF 
FLOlil IPHA•I 

I I SE I 
Ji.UMBER I I 

TOTAL 
MASS 
lt6 

I ALU"4U;A 
I 
I ICG 

' s 0 I) 
ICAUST.1 
I KG I 

I U "' OXIDE I 
CAAB.ISULPH.IC 

lG ! KG I 

------------------------------·-------------------------------------------------
15 FILTRATION SECTION 1 

I'-

----------·---------------------------------------------------------------------MIXED lfUO s 
L 

Z765.51 
2765.21 

o,at 
0,01 

------------------------------·--------------------------·----------------------OUT 
----------------------------------------------------------------------·---------MIXED °"UD AHER tlLTERING , t; 1 7 s 

l 
2765.51 
1177.91 0 ·" 0,01 

4.71 
59.31 

·------~------------------------------------·-------------------·---------------~ FILTRAff AFTER HUD FILTtR 1537 L 187.•I 66.ZI 64.lr 0.01 za.01 

--------------------------------------------------------------------------------
17 WA~HltUi 

----~-------------------------·------------------------------------------------· MUD AFTER •s11 s 
l 

I 
I 

2765.SI 
1177.91 

231'.21 
11tO.OI 

0 ,at 
0,01 

4.71 
59.JI ------------------------------·--------------------------------------M----------WATER FOR WASH I Nb ON FllftRI 117 l I 2760.01 0.01 0. ·JI 0.01 0.0! 

------------------------------------------------------~-------------------------OUT 
·-----------------------------~----~-------------------·-------·----------------~EO MUD AFTER Fl~TERING 17]l s 

L 
2765.51 
1210.11 

O.BI 
0,01 

----------------------------·-----------------------------------·----------------LIQUOR AfT~R WA~"l~G OF MUOI 1737 l 3427.71 0,01 57.41 

--------------------------------------------------------------------------------
18 TH&CKENIN6 

-----------------------------------------·-------------------------------------~ ClJSSIFICATtO~ OVERFLOW , "1 8 S I 1156.21 
l !28224.0I· 

en.st 15.~! 
2107.212041t,J1 

0. JI 
0.01 

2.01 
892.0! -----------------p·--------------------·----------------------------------------OllT 

-----------·-------------------------------------------------------------------·· Jc F Ci MUil 1819 s 
l 

1156.21 92.Sf 15.91 O.Jl 
I 2190.St 215.81 209.~I 0,01 

2.01 
91.41 

-----------~------------------·----------~---------------------------------------ALU~JIUTE LIOUO~ l 12s1J1.s1 1891,411114.~1 0,01 aoo.11 
--------------------------------------------------------------------------------

19 WA~HING STAbE 

------------------------------·--------------------------------·---------------~ RED HUO 1319 s 
L 

I 
I 

1156.21 
2890.51 

92,SI 
215.81 

1 5. 1 ! 
209.41 

0, 3 I 
0,01 

-----------------------------------·----~----------------------·----------------RF.O MUD wAS~l~G 11 •019 L I 6307.JI 91,31 96,ll 0,01 42.21 

·-----------------------------·--------·-------------------------~--------·-----OL'f 

------------------------------·----·---------------~-----------··-·---~----------REO HUO TO WASHING II I 191tO 

. ' s 
l 

1174.21 
29JS.51 

15. 1 f 
97.IJI 0 ·" 0,01 

-----------~------------------·-------------------------------------------------1925 l 1 9 6 • 7 I 2 0.8 • ~ I 0,01 91). 9' 

----·----------·--·-----------·--~·-·---------------~-------------------·-··-----, .. 
-----------------------------·---------------------------------RFC ~uo fr WASNl~6 II s 

L 
1114.ZI 
21JJS.St 

1 ~. 9 ! 
97. IS! 

O,JI 
o.ot 

------------------------------·--·-------------·------·---·----·----·-----------L ..... ' .. , . s' 0.01 

-----·-----------------------------·-----------·--------------------------------
------------------------------·-------------------------------------------------A f. C II J s 

l 
117~.ll 11t.SI 1S.lf O.Jt 

. Z9!S.SI 42,SI 45.J! o.OI 
-------·------------------·--4·-----~---------~--------------------------------· RFti MIJO WASHl"Ci II •019 l AJ07,J' 91 0 31 9&.lf 0 1 01 

------------------------------·--------------------------------·---------------' 



--------------------------------------------------- ----------------------~-------·-------U " OXIDE I POT~SSJUM O•IDF. ! CA~~O~ 
ARl.ISUlPH.ICAUST.! CARB.!SULPH.,DIOXJOE 
IG ! KG I KG I ~G I (6 I lG 

1 SULPHUR 
!TRIOllDf 
I KG 

SILICA 

ICG 

lllON 
OXIDE 

KG 

IC:ALCIUM! 
I OXIOt ! 
I lG ! 

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

SECTION 
I 

--------------------------------------------------- ------------------------------·-------o,a1 
0,01 

4.71 
87.3! 

O.J! 
O.O! 

2.,. 
zs.21 0.11 

o.o• 
0.01 
0.01 

o.o! 
o.o! 

A&.81 
o.ot 

-----------------------~--------------------------- --------------------------------------
--------------------------------------------------- ----------------------------·-·-------0,11 

0,01 
4.71 

59.31 
21, 5 t 
J9.Zt 

O.Jl 
O.O! 

l. 1 I 
17. 1 I 

0.11 
o.ot 

7.1 
91 .1 

---------------------------------------------------
0.01 
0.01 

0. o I 
0.01 

l~.A! 
O.O! 

------------------------------·-------0,01 za.01 11.s1 O.O! a .11 0.01 ~J.o· o.ut o.n1 0.01 

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

----·------~--------------------------------------- ----------------------------------··--0,11 
0,01 

•.71 
59.JI 

0. :s' 
O.O! 

2. 1 I 
, 7. '1 

0.11 
0.0! 

7.8 
•1.1 

0.01 
0.01 

0.01 
0. I)! 

--~------------------------------------------------ ----------------------·-------·-------0.01 0.01 0.01 o.o! 0.01 o.o! o.o. n,01 0.01 o.o! 0.01 
•••••••••--••·-·--•••-••••••----•••••••-••••-·•-••·~---•n•••••••-••••••-~--•••-••••---•-•• 

------------·-------------------------·------------·-------------------------·~------------0,81 
0,01 

". 71 
1.91 

21 • SI 
1. 31 

O.J! 
O.O! 

2 .11 
0.61 

0. 71 
o.O! 

o.u1 
0.01 

AA.81 
0.01 

---------------------------------------------------t·-------------------------------------0,01 57.41 1&.01 0. 0 ! 16.61 0.01 88. t o,n! 0.01 
-----------·---------------------------------------·--------------------~-----------------

------------·-------------------------~------------ ------------------------------·-------0. 31 
0.01 

2.01 
892.0! 

7,21 
S90.41 

0. 1 ! 
O.O! 

!l. 9 I 
257.61 

0. Jf 
0. 0 ! 

3.4 
1170.3 

0.01 
0.01 

0, I> I 
O,O! 

--------------------------·------------------------ ----------------------------R••-------
--------------------------------------------------~·--------------------------------------0. 31 

0,01 
2.01 7.ZI 0.1! 0.9! 

91.41 60.51 0.01 26.41 
0. 31 
0. 0 ! 

---------------------------------------------------0 ,0 I 800.11 529.9! o.o! 211.21 0.01 1229,9! 

o.u1 
0.01 

O,O! 
0, I) I 

14.71 
0.01 

------------------------~-----·-------29,31 o.u1 0, 4' I 0.01 

--------------------------------~------------------!------------------------------·------

----·------------------------------------~---------0. 31 
0,01 

7, 2 t 
60.51 

0. 1 ! 
0.01 

0. 3 ! 
0.01 

-----------------------------------·-~H, 11 
J. 41 

0.01 
O. o I 

0, I)! 
0 't) ! 

34.71 
0. 0' 

---4~---------~------------------------------------~-----------·-------------------------0,01 42.21 27.91 O.O! 12.21 0.01 64,81 1,61 O,U! o,n! 0.01 

------------------------------·--------------------~----------·-·----------------------·-
--~-----------------------------------·------------1----------·-------------------·----·-0,31 Z.01 7.21 0,1! 0.91 0,JI 

0,01 •2.11 2a.21 o.o! 12.11 o.ot 
3.4• 

65.6 1 
•:H. 11 

1 • 6 I 
0.01 
0.01 

0, I) I 
0, 0 I 

)4. 71 
0 .o ! 

--------------------·-----------------·--------#---·-----------------------------~·------0,01 9~.91 60.1 I O.O! 26,Zt O.O! 139.6' 1,41 o.u1 0, I) I 0.01 

--~----·-------------------------------------------t-------------------------------------

~--------------------------------------------------0. JI 
0.01 

0 I 0' 

2.01 
t.Z. 71 

1t.1 I 

'7. 2 I 
zs.21 
U,71 

o. n 
0.01 

0.0 1 

0 I.! 
12. JI 

o.s• 
0.01 

---·-------------------------·-------·-·----------
----------·------------------·--------------------0." z.oi 7.21 0.' ! I). 9 ! I) • J I J."' 0,01 , '. 61 U .o I 0,0! 5. 7 ! 0. 0' JO.ll 
----·---------------------------------------------· 0,01 42.21 27.9! 0 .o ! 12. Z I 0. 0 I 64, I I 

-----------------·-------·-·-----------·----------' 

------------·----------~--~--··------ft. u I 
o.vl 

~•.71 
0. 0 I 

-------------------------------------o,7t 0.01 o,~! o.n1 

------------·-------------~---·------
---------------------·--·-----·------,,. • 11 O,UI o.~~ '\ft, 7 I 

I). 7 I 0, u I ~. ')' 0.01 

------"··-----------------·-·--------, '61 o.u1 0, 'l I ,, • 0 ! 

----------·---·-----·---··--·-·------



------------------------------------------~----------------------------------------------
DE 

IC:ALCJUM! 
I OXIDt ! 
I ltG ! 

"ISC 
ICG 

FREE 
lif~TER 

KG 

tYOLUME 
I 3 
t H 

DENSITY 
] 

TIM 

AltJMl~A 

GIL 

tCAUSTIC<IN 
I CAUST. I 
I GIL f 

SODIU~ OXID 
CARA. I SUt. 

6/ Gil t 

---------------·--------------------------------·----------------------------------------
SECTION 3 

-----------------------------------------------------------·-----------------------------0.01 
0.01 

a&.a1 
O.O! 

157.61 
0.01 

(\.()t 
zos1.11 

0.9301 
2. 1 68' 

I 
95.11 

I 
109.9! 

I 
0.01 4 

---------------·-------------------------------------------------------------------------
-----------------------------------------------------------------------------------------0.01 
0.01 

0.01 
0.01 

157.61 
0.01 

0.01 
139J.()I 

0.9]0! 
1.47ZI 

l.9741 
1 • l 15 I 

I I 
95.1f 109.9f 

I 
0.01 4 

------------------------------------------------··---------~------------------------------o.u1 o,or 0.01 65&.11 o.6961 1 .21s1 95 .1 I 109.91 0.01 

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

----------------------------·-----------·-------------------------------~---------------~ 0.01 
0.01 

~1.ar 
0. 0 f 

157.61 
0.01 

0.01 
'391.o! 

o.9101 
1.47ll 

Z.9741 
1.2151 

I 
95.1! 

I 
109.91 

I 
o.o• 

-----------------------------------------------------------------------------------------o.u1 0.01 0.01 Z760.0I 2.7601 1 • 000 I 0.01 0 .or o. 0 I 

------------------------------------------------·-·--------------------------------------
---------------~------------·-------------------··----------------------------------------0.01 o,~! AA.St 157.61 o.~, 
0.01 o.o! o.or 0.01 1192.71 

0.93(;1 
1 • 1 961 

------------------------------------------------0.01 0. ft! 0. o 1 0.01 2960.31 3.0081 

l.9761 
1.0111 ' 5.21 ' 0 .O I 

~-~--------------------------------------1.11101 44.SI sz.01 0.01 l 

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

------------~--·-------------------·-----------------------------------------------------o.or o.~1 3~.11 67.AI o.~1 o.11s1 
o.ur o.o! o.or 0.01 20929.0I 22.1241 1.2161 

J.0001 I 

95.2i 
I 

110.0f 
I 

o.o• 
-------------~---------------------------------·------~----------------------------------
-------------------------------------------·----··----------------------------------------o.u1 o.ur 14,71 

o.ot 
67.61 
0.01 

0.01 
2143.4f 

0.3851 
2.266f 

3.0001 
1.276 

I 
95.21 ' 110.0! ' 0.01 

---------------·----------------------------------------·--~----------~------------·-----o.or 0.01 0.01 0.01 1~785.61 19,8511 1.2161 95.Z! 110.01 o.ot 4 
-----------------------~------------------------~-~--------------------------------------

---------------·----·--------------------------------------------------------------------0.01 
o.u1 

0, I)! 
0, I) ! 

34.71 
0.01 

117.61 
0.01 

0.01 
2143.4f 

o.J85t 
2.266! 

1.C'.1001 
1. 276 I 

I 
9S.Zf ' 110.0P 

I o.ot 4 

----------------------------------------·-------~------------------~---------------------o.u1 0.01 0.01 S97n.7t 1§,9971 1 .os21 1s.21 19. 2 I 0.01 

---------------·--------·-----------------------------------·----------------------------
---------------·--------------------------------~--------------------------·-------------0.01 
0.01 

0 • 0 I 
0,01 

]I.. 1 f 
0. 0 ! 

67.111 
0.01 

0.01 
2591..91 

o, 391 I 
2.6251 

--------------·-----------------------------"--
J.0001 
1.1181 ' f ss.z1 44.J! 

I 
0. 0 I t 

·-~--------------------------------------• o I 0 • .,' 0. o 1 0.01 SS19.21 S,Slltl 1.1,11 35. l 1 44.41 I). 0 I 1 

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

·-------------·----------------------------------~------------------------------------·-,OI 
• o I 

~4.7f 117.AI ~.OI ~.~911 J.OoOI 
0.01 o.o• 2S9t..9• 2.•2s1 1.1111 ' 44 ·" 

I 
0. 0' , 

--------------·--------------------------------·-------·------------------------·-------.or o.~1 o.~1 0.01 61St..71 6.1111 t.0111 •.11 1.1t1 o.o• 
------------·-··--------·----------------------------------------------------------------
-------··-···-·------·------------------------------------------------------------------• u I . u' , ... 11 67.61 ,,.,,, n.3911 :s.noOI I I 

0.01 0.01 177~.~I 2.7911 •.~~11 15.lt 10.Z! 0.0 1 

----------·-·-·-------------------------·------·------------------------------------·---0 u1 o.~1 6 .0 ! 0.01 st1~.11 s.9971 1.o~z1 1s.11 1t.l! ,, • 0 ! 
----------·-·-·--------------------------------------------4·-------------------~-------



PAii I ' 
---------------~----------------------------------------------------------------· FREE IVOLU"E I OEhSITY I ALU~l~A tCAUSTIC<IN SODIUM OXIDE> ICAUSTICI FLOW 

W4TER I 3 I 3 I I CAUST. I CAR~. I SULPh.I 
KG I H I T/M I GIL I G/L f Gil I 6/L I RATIO 

---------------------·-----------------------------------·----------------------
SECTION 4 

--------------------------------------------------------------------------------. 6' .01 
«'. 0 I 

2051.31 
0.9301 
2. 168! 

I 
95.11 ' 109.9! 

I 
0.01 

I 1615 
1.tooi 

--------------------------------------------------------------------------------
-----~--------~--------"·----------------·--------------------------------------.61 
.01 

0.01 
1393.0I 

0.9301 
1.4721 

I 
95.11 ' 109.9! 

I 
0.01 

' 1517 
1.900! 

--------------------···------~---~----·------------------------------------------.01 65&.JI 0,6961 1 • 2 751 95 .11 109.91 0.01 1.9001 15]7 

--------------------------------·-----------------------------------------------

-----·-------·---~-----------·----------------------------------·---------------·'' .01 
0.01 

U9J.O! 
0.9301 
1.47Zt 

2,9741 
1.21s1 

I 
95 .1 I 

I 
0. 0' 

I 
1.9001 

1517 

-----------------·--------------------------------------------------------------• O I 2760 .0 I 2.7601 1 • 000 I 0.01 0.01 0.01 o.o ,,7 
---------------------·-------·--·-----------------------------------------------
---------------------··-------·---------------------------------------·----------.61 
• 0' 

O.Ot 0.9301 l.97'1 I I I I 
1192.71 1.1961 1.0111 5.21 4.4! 0.01 1.IJI 

I 
1.3831 

17JZ 

-----------------------~--------------------------------------------------------.01 2960 .3 I 3.0081 1.11101 44,SI 52.0t 0.01 22.7-1 1717 

--------------------·-----------------------------------------------------------

~-------------------------------------------------------------------------------• 61 . 0' 0. I)' 
20929.0I 

o.3151 
22.1241 

J.0001 
1.2761 

! 
95.21 

I 
110.0! 

I 
0 • 0 I 

I 

4a.oi 
! 

1. 900 I 

--------------------------------------------------------------------------------
---------------·----··----------------------------------------------------------. 6' • or 

n.of 
2143.4f 

o.3851 
2.266! 

J.ooOI I I 
1,2761 95.21 110.0! 

I 
0.01 

I 
48·"' 

I 

1 • 900 ! 
1819 

----------------------------·-----------------------------------------------~--• or 11\785.61 19.8531 1. 2161 95.ZI 110.0f 0.01 48. o I 1.90t)I 181'8 

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

----·-------------------------------------~ ------------------------------------• 61 
, 0 I 

0.01 
2143.41 

o.Jas1 
2.Z66f 

1.t)OOI 
1. 276 I 

I 
95.2! 

I 
110.01 

I 
0.01 

I 
4&.01 

! 
1.900 ! 

1819 

-------------------------------------------------------------------------------.01 597n.7t ~.997! 1.os21 1s.21 19. 2 I 0. 0' 2.0731 4019 

--------------------------------·---------------------~------------------------
--------------------··-~----------------------------------------------------·---,At 
Of 

o-. 0' 
ZS9t..9f 

0.3911 
Z.6ZSI 

----------~~--------01 5.S81tl 

1.0001 
1.1181 

I 
3 5. 21 

I 
44.l! ' 0.01 

I 
1~ •• , 

I 
2.071! 

1941) 

••N•-------------------------------~-----------------------44. ft 1 ILOI 19.4f l.073! 1925 

---------------------------------------·------------------------------------··-

-----------·----------~---------------------------------------------------·-·--t'. 0 I 
ZS9to.91 

"·~•11 
2.6lS! 

I 
:SS.2! 

I , .. _,, I 
0.0 1 

I 
2.07JI 

1940 

--------------------4-------·--------------------------------------------------Of 61Slt. 71 6.1771 6,7f 2.07J! 414n 
•••••••••••••-••••••---r•-•••••-••••••••••••-·•-••••-•••••-••••-•-••••••••••••• 

-------··------------------------·---------------------------------------------· ,, ,,,,,, n.391 f J.noOI I ' I ' I 404, . 
01 277'-.~f l.791f •• .,9111 15 • .?I 19.Z! 0.01 ~-"' 2.07JI I 

--------------------~----------------------------------------------------------1 01 597,,.11 s.9971 ,.o~z1 1s.11 ,,_21 ,,.01 "·"' 2.0111 4019 

-----------------------~----~---~------------------------------------~------·--· ' I 



J 

- Fl·~-
----------------------------------------------------------------------------------~ 

OF FLUW 
FLOW tPHA•I 

I ! SE I 
lftU,.BERI I 

TOTAL 
114ASS 
ICG 

1AlU"4INA 
I 
I KG 

I S 0 Q 
ICAUST.1 
I KG I 

I U !Iii OXIDE I P 
CAR~.ISUlPH.tCAU 

ICG I lG I It 

-------------~----~---------·--·----------------~----------------~-----------------
WUiHINCi STACIE SECTION 1 

IN 

---------------~--------------·----------------------------------------·----------RFD MUO TO WASMlNli 111 I •01t1 
I 

s 
l 

,,74,21 
2935.SI 

110.51 
42.51 

o. :u 
0.01 

2.01 
19.61 1 

-----------·------------------·-··--------------·----------------------·-----------RFD MUD WASHING IY 1 42 .. 1 L 6307.31 .0,01 a.•1 
---------------------------------------------------------------------·------------OUT 

----------·-------------------·---------------------------------------------------RED MUD TO WASHl!WG 

Mf:D "°'~SHIN6 I II 

IV 1174.ZI 
2935.SI 

6307.31 

110.51 
19.31 

41 • 41 

15,'il 
20.-.1 

0,31 
0.01 

0, 0 I 

2.01 

'·'' 
1 '·" 

1 

------------------------------·-----------------------------·---------------------
42 WA~MING STAbE 

IN 
------------------------------·--------------------------------------------------~ REC MUO To WASHING IY 4142 s 1174.ll 110.51 15.Y! 0,31 z.01 

t l 2935.51 19.31 20.41 0,01 8.91 

------------------------------·---------------------------------------------------RF.D MUD W~SHl~G Y 6)42 l 6]07,31 7,41 7.~t O,OI J.41 

-----------------------------------------------~----------------------------------OUT 

------------------------------·---------------------------------------------------IC f. 0 "41J D WASHlr.& v s 
L 

1174.21 
Z935.SI 

1 5, 'I I 
9.01 

O, 31 
0,01 

2.01 
J .91 

-----------------------------------·----------------------------------------------AfO MUD wASHING IV 4241 L 6307.31 1~.21 19.JI 0,01 $.41 

----------·-------------------·---------------------------------------------------

---------------------·------·------------------~----------------------------------llEO MUD T t) v I ,_ s 
L 

1174.ZI 
29)5.SI 

11(1.51 
P. 51 

o , 3 I 
0.01 

2.01 
].91 

---------------~------------------------------------------------------------------RFD MUD W~SHING YI 4443 L 6307.St 2.31 2.)1 0,01 1.11 
----·---------------------·--~~-------~-------------------------·-~----------------OIJT 
-•••••••••••-•••••••••••••--•-~--------------------------~-----~-w----•••••---••-• RFD MUD TO VI s 

L 
1174.21 
Z935.SI 

110.SI 
3.41 

O,ll 
0,01 

2.01 
1. 61 

----------------------~-----~-------------------------------"·-·-----~·------------~FD MUD W-SHING V 434z L 6507,31 7,41 7.81 0,01 J.41 

------------------------·--------------------------------------------~------------
44 '!ASHING STA\IE 

IN 

----------------------------------------------------------------------------------RED MUD TO WASHING VI s 
L 

11~.51 
1.41 

0,31 
0,01 1.61 

------------------------------~------------------------4-------4------------------WATER FOR WASHI~~ OF ·NUO 144 L I 6J~7.JI c.01 o.~I 0,01 0.01 
•••••••~•••••••••••••••••·-~·-•-••••••••••••••-•P••--~---•••-••·•-•••••••••••-•••• 

t OUT 1----------------------------·-·----------------------------------·-----·----------I R(D MUO I •43Z I s I •114.ll 11c.s1 1s.~1 0,JI z.01 
I f ! LI 293S.SI 1.11 1.lt 0,01 0.51 

·--·--·----------------------·-·----------------·-·--------------------------------' ~FC ~VO ~~S~J~5 YI I ••43 ! L I 63C7.SI 2.31 2.~! 0,01 

!·------------------------·------------------------------------- ------------------t 
I JP. HEATINi 
I J ~ 
l·------------·----------------·----·--·----"-----------~-------------·-·-------··-1 ALUWl~ATE lJeUOR I 1~38 . L 11~1!J.51 18~1,4!1134,1! 0,01 A00.71 SZ 

··----------------·------------·--~-·------------------·--------·-----~-·----------STEAM I 11' L I 23~J.11 0,01 0.JI 0,01 0.01 1---------------------------------------·-------·------------------------·---------I 01' T 

·--·--·------------------------------·-·-------------·---------· ·-·-·---·---------· 1ot~": 1 •Tf L:'-1.•~'" 1 ~·?, L 1 11#-.'1.z• ,~.,1.1o14S""·'' ':.~' ,,,,,,7, c;z 
···-----·-----------------·-·-·-·--·-·---------·-·-··~--------- ----··-·----------



I 

------------------------~----------------------------------···---------------------------$ 0 ~ I U ~ OXIDE I POT,SSJUM OXJOE I CAl~O~ ! SULPHUR f SILICA I !RO~ ICALCIU~! 8 
AUST.I CA~~.fSULPH.ICAUST.f t•-B.!S~LP".IDl~llPf tlRIOXIDE I I oi10E I OXIDt ! w 

KG I KG I lG I CG I KG I (G I CG KG ! KG f CG ! l6 ! 

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

SECT I 0 N .. ~2 ' ' ' I 
----·--------~-----------------~---------------------------··----------------------------,5.91 o.Jt z.01 1.21 0.1! o.91 o.3• J.'t tJt.11 0.01 0.01 
45.0I 0.01 19.61 1J.OI O.O! 5.7• 0.01 10.Zt 0.11 0.01 o.o! 

-----------------------------------------------------------·---~-------------------------19.lf .0,01 a.4t s.61 o.,! 2.,1 o.o• 12.9t o.•I 0.01 o.o! 
----------~-----------~------------------------------------
----·------------------------------------------------------o.Jt 

0.01 
2.01 7.ZI 0.1! 0.91 
8.91 S.91 0.0! Z.61 

0.31 
0.0! 

3.4 
1.J.7 

------~---~-----------------------------~--------~---------4J.1Sf 0,01 ,, •• , 1z.11 o.o! s.st O.O! 
----------~--------·-------------------------·-------------

-----------------------------------------------------------15.'1! 
Z0.41 

0.31 
0,01 

Z.DI 
8.91 

7.21 0.1! 0.91 0.31 l.4 
s.91 o.o! Z.6f 0.01 tJ.7 

--------~---·-------------------------------~--------------1. JI I 0.01 1.41 z .3 l o.o! 1.01 o.o• s.z 
-----------------------------------------------------------
-----------------------------------------------------------0' 31 O,OI 

z.01 

J ·" 

1.21 
Z.61 

0 .1! 
O.Of 

o.91 
t .11 

0.31 
0.01 

J." •.o 

----------·------------------
-----------------------------0.01 

0.01 
0. ft! 
o.o! 

---~-------------------------0.01 

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

·--~-------------------------o.u1 
0.01 

-----------------------------o.tl 0.01 o.o! 
-----------------~~----------
------~----------~-----------o.u1 

o.ot 
-~---------------~-----------------------------~----------- -----------------------------0,01 S.41 5.~. 0.01 O.O! 12.9 
----~------------------------------------------------------

----------~---------------------------~--------------------15.91 
9. !JI 

o,JI 
0.01 

2.01 
3.91 

0 .1 ! o.o! o.J! 
o.o! 

3.4 
6.0 

----·----------------------------------~----------~~-------2.)1 0,01 0.11 o.o! o.JI 1 .1 

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

--------------------·-------------------------~------··-----O,JI 2.0f 
0,01 1.61 

7.ZI 
1. 0 I 

0 .11 
0.01 

'>. 9 ! o.sa 
o.31 
0.01 

3." 2." 
-"·-------------·--------------~---------------~------------

0.01 '·"' 
O.O! 1.01 0.01 5.2 

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

----··-----·------~-----------------------------------------O,JI 
0,01 

2.01 ,.,, 7.21 
' • 0 f 

o. ti 
0.01 

0.9! 
o.51 

0.,, 
o.ot 

J.4 
2.4 

------------------------------------·----------------------0.~1 o.ot 0.01 0.01 0.01 o.O! o.or o.o 
----·------------------------------------------------------

o.JI o.ur o,o! 
---------------------~-------

-----------------------~----o.ut 
o.ut 

0. ft! 
o.o! 

---------------------~------0.01 0. C) ! 

-------------------------·--
----------------------------o.uf 

o.ut 
---------·------------------O,tf o.ur o.n! 
-------------------·--------

----------------------------flJt.11 0.,. o.u1 
o.ut 

----------·-----------------0.01~ 0.01 o,~! 

--·-------·----------··--·--
------··----~--·------------·------------------------------·----------·-----------------,, •. ,, :),JI z.01 1.21 0.11 o.•r o.:s• J.4i '"·'I 

t.lt O,O! o.,, o.Jt O.O! 0.11 0.0 1 0.8! O,Of 
o.u1 
o.u1 

-----------------------------------------------------------·----------------------------2.s! o,ot 1.t• 0.11 o.o! o.J• r.o• t.7; o,ot o.u1 

---- ---------------------------~--------------------------'--------·----~--------------

----·------------------------------------------------------··-------------------------·-l34.7r 0.01 800.71 SZ9.9! O.O! ZJ1.1• o.o, •Z29.9• 19.~I o.u1 o.~· 

----·-------·------·--------------------------------------··-------·-··-----------------o.,, o.~• 0.01 o.~, o.or o.o• o.o• o.o• 0,01 0.01 o.~, 

-----------------------------------------------------------·------------------------~---
----,··-----·--··-------------~-·---·--·-------------------·------------------------·-·· I!"·'' r.o• ~·~1'.7! 4SZ9.''' 0.0' zs ... z. n.o• 111•.~· Z4;,!lf 'I.YI '····· 

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



--·-•"'. - _ ..... - - - "-· -···-~- ------ - ··- - -
----------------------------------------------------------------------------------------· fCAlC IU~ ! 
t OXIDt ! 
r ltG ! 

Mt SC 
I((; 

I 
I 

' 
JRU 
WATElt 
rs 

IYOLUME 
I 3 
I M 

DENSITY 
J 

TIM 

ALUMINA 

GIL 

ICAUSTIC<IN 
I C•UST. I 
' 6/1. ! 

SOOI\J'< OXIDE> 
CARA. I 

GIL I 
SUlPH, 

GIL 
--------------------------~-------~-------------------------------------------~---------· 

SECTION 3 
-----~-----------------------------------------------·---------------------------------·· I 
I 

14.71 t.7.61 
0.01 0.01 

l'. o I 
2771.81 

o.l9U z • .,,, , 1. noa t 
1.0~21 

I 

''·'-' 
I 

O.O! ~ .. 
----------------------------------------------------------------------~-----------------· o.ot o.ot o.or 6l4n.11 6.zsar ' .ooa r ].71 ., .o ! 1 .4! 

----~------------------------------------------------------------------------------------
-----~--------~-------------------------------------------------------------------------· I 
I 

o.n! 
o.o! 

., ... 71 
O.O! 

67.61 
O.O! 

o.1t11 
z. "151 

1.0001 
'. Olt I 

l 6.n ' 8." i ! 
0.0! 

----~------------·-~--------~--------~--------·-------------------------------------------0 .~ ! n.01 0.01 615•.71 6.1111 1.02,r 6. 71 •••• 0.01 ... 
----------------------~----------------------·-----·------------------------------------

----------·------~---------------------------------------------------------------------· I 
I 

14. 71 
o.or 

67.61 
o.or 

o.3911 
2.s1s1 

J.noot 
t .Ol1 I 

I 
6 .1'1 ' 8.41 ' o.or '. 

·--------------------------------------------------------------------------------------~ ' o.of o.or 6ZI0.1 f 6.1001 t .0011 L2f ' • 5 I o.o! n. 
·--------·-------------------------------~------------------·----------------------------~ 
------------·--------------------~------------------~--------------------------~--------0 • ., ! 

o.o, 'H.7! 
0.01 

67.61 
o.or 

a.at 
2904.11 

0.1911 i.0001 
2.9t11 1.oost 

I 
Z.91 ' ., • 71 ' o.ot 1 • 

--------------------~------------------------·-----~----------------~-------------------O,O! 0.01 ~.or 6240.31 6.2511 ,.0011 o.or 1 • 

------------·--------------------------------·------------------------------------------

----~-------~------~-----------------------------------~--------·-------~---------·-----I 

' 
o.n! 
o.o! ~4.71 

0.01 
67.61 
o.or ".1>00 f 

'·<'OSI 
! 

2.91 ' 3. 1.i o.o~ 1 • 

---------------------------~-~----~-------~---------------------------------------------o.or 0.01 0.01 6298.71 6.3071 1.noo1 I' • 4 I 0. s 1 0.0! o. 
--------------------------··---------~---------------------------------------------------

------------------------------------~---------------------------------------------------A7.AI 
0.01 

1.~001 
1. 0011 

! 
o.or O· 

---------------------·-----------------------~-~---~---------------------------·--------0.01 0.01 6.JOO! 1. 21 o.ot n. 
~--·----------------------------------~-------------------------------------------------

----------·-·----------------------------------·---·----·~------------------------------0." ! 
0 •I) I 

:u.11 o.ot A7.6t 0.01 o.391f 1.noo1 
O.O! 29Zl.3t Z.9321 1.0o11 

I 
' • 2' 

! 
1. s ! I 

0. 0 ! o. 
----·-----····-----------------------------------~------------~--------------------·----a,~! 0.01 0.01 6J07.31 6.Jo11 1.0001 o.a! o.O! ~.o! o. 
---·---------·-·----------------------------- -------·--·---------------·--·-----·------
·-·--··---·-·-----------------------·-~---------------------------------·---------------I 

' 
o,o! 
o,o• 67.61 o.~1 o.3911 J.OoOI ' I 

0.01 27J,.s, z.tss1 1.0001 o.•! o.s1 o.o~ o. 

------------·-------------~------~--·-------·-----·-·-·--·------------·------------------o,o! ~.ot o.nr 6Zta.1r 6.J07! 1.0001 a.•! o.s1 0.01 ~. 
•••••••r•••••••••••••••••••••••••••••••••••••·•••-••••••••-•••••••••••••~•••--•-••••••-• 

• 

-------···--·-------------------------·------·~-·-·-···--·----------------------·--------t o.~· o.o! 0.01 ''11~.,, ''·~sar •.Zf61 ts.21 '•0.01 0.01 •~. 

---··----~---··----------------------------·--·-·------------------------------~··-------o,A! o.ot 0.01 zsss.11 z.JS4t 1.0001 n.o! o.or 0.01 ~. 

--------·-·-·---------------------------·------------·----------·--------~--------------
,, . •, , i 5 ... ' 98.6' ti • Ci I .. ~. 

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



- ·- - - - - • - - - - - -PA&E S 

-----------~-------------------~--------------------------------------------·--· I JREE IYOlUME I DENSITY I AlUMIMA ICAUSTJC<IN SODIUM OXIOE> ltAUSTIC! FlOW I 
I WATER I 3 ' J I f tAUST. I CA~R. I SULPM.I ! t 
I KG I M I TIM f GIL r 6/L ! Gil I GIL ! RATIO !NU~8ERf 

-------------------"-----------------------------------·---------------------~-! 
SECTION ' ' ' t 

----------------------------·--------------------------------------·-----------· .61 n.01 o.1911 1.noo1 1 
.OI 2771.11 2.7911 '-0~21 15.~I 19.l• O.O! 

I 
s.•I ' l.07)~ 

I 
I 

---------------------------------------------~-------------------------------~-• .01 62•n.11 6.2sa1 1.00•1 2.91 1.11 e.o! ,.61 z.0111 •1•1 1 

-----------~--------·------------------------------------------#---------------· 
----------------------·-------------------~--------~---------------------------.61 

.ot 
O. n I 

Zl'\•.1tt 
o.3911 
2.A751 

I 
6.7! ' a.•i 

! 
0.0! ' 2.07]! 

-----------··-------··----------------------------------------------------------.01 6154. 71 1.0211 6.71 a. It I 0.01 1.11 2 .071 I 

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

-----------------------------------------------------~----------~--------------,, 
Ot 

ft. 0' 
2864.41 

0.1911 
Z.8751 

1.noo1 
1. Ol1 I 

I 
6.71 

I 
a.1t1 ' 0.01 

I 
3. 7! 

I 
2.07J! 

-----------~----------------------·---------~---------------------------·------01 6ZIO.tl 6.3001 1.0011 1 • 51 o.o! 2 .o 7] ! -------------------- ·-------------·---------------------------------------------
-------------------------------------------------------------------------------,, 
O! 

o.3911 
2. 9131 

1.0001 
,.0011 

I 
Z.91 

I 
3.71 

I 
0.01 ' 1 .61 

r 
2.0111 

--------------------·-----~---------------------------------------------------· 01 6240.31 6.2581 1.0011 
2 ·" 

].71 0.01 t • 6 I z .071! 

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

-------------------------------------------------------------------------------'' ~.of o.3t11 1.0001 . •2•1 
01 2104.31 2.qt11 1.0011 2.t1 1.11 ~.o, 1.61 2.0111 . 

----------------------------------------------~----------------------~---------· 01 6Zts.11 6.3071 1.nool n.•1 o.s1 o.o! 0.21 2.n11r 4441 

----------~~-------------------------------------------------------------------· 
--------------------------------~-----------------------------------------~----· o.n1 o.~t11 1.~oot 
01 2922.31 2.932! 1.0011 1.zt 1.S! O.OI O·~' 
61 ' l.07J! 

----·------------~--~-~---~-------------~------------·--------------------··----· 01 6280.11 6.300! 1,no11 . 1.21 t.51 o.or n.&1 2.n111 •34?. 1 

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

-·--------------------·---------~----------------------------------------------· 61 
OP 

0.3911 
2.9JZI 

1.noo1 I ! I I I 4344 I 
1.0011 1.2! 1.5! 0.0! o.AP 2,07Jf I 

--------------------·-·-------------------·-------------R----------------------1 1,eoo1 a.of 0.01 ~.O! o.~f o.o 1 144 1 
----------·----------------... -----·-----------------------· 01 6.3071 

-------------------- . I 

-----------~--·-----·-----·------------------···-------------------~-----------· 61 O.tq 0.39t! J.OOOI I I I t .! 4•12 I 
01 2931.Sf 2.tJSI 1.0001 o.•! o.SI o.O! 0-1' 2.~7'' I 
-----------·-----~--------·----·--------··--·------------------·----·--~---~-~-t ,, ' 6Z91.7f 6.JO)! 1.ooor o.•! o.st 0.01 0.2! z.~71! •••1 t 

----------------------------·-··-------·--------------------------~--~---------· • I 
r 
' ~------------------- ·-·-·-------------------------------·--·-------·-----------' , ,,.11. 6 I t9.8Sat 01 

--------··----------
t.lf61 ts.21 110.01 a.01 4~.c! 1.9001 1as8 1 

·-----·------------------------·---~------·-----·---------·· 01 ZJSJ.11 •.~OOI f..O! o.O! 0.01 ~.01 o.o 1J~ I 

-----------~-------- ------------·-·--------~--··--------·----------------------· f. 
--------·-·---~-----~···-----------·-------------------~----- ---··----------·-·! 98.& 1 t\ • C. I 

------·-----------··--·----·------------·-·--···--·----------------------------! 



----.,,,..---=-----• .----._,...- -• - -
-1ro, 

1----------------~------------··--------------------~------------------~-------------I I FlOlil fPMA•I TOTAL 1AlU'4tNA IS 0 0 I U"' OXJOE I POT 
I llAME OF FLUW I I SE I MASS I ICAUST.t CAR&t.ISUlPlf.ICAUST 
I - t.iUttBERI I lG I ICG I lt6 I ltG I ICG I IC.6 
1---·-------------·--------------------------~-----------------·---------------------
1 

zo THtRMAL SECTION 1 
------------------~---------------·-~--------------------------·--------------------LIQUOR I L IZ7687.~J 1S91.411834.9f 0,01 soo.11 Sl9. 

-------------------------~----------------------------------------------------------$FED WHITE -tUO I 
I 
~5ZO $ 1 269.Jt 3!.Af 41.01 0.01 

L I 268.Zt 19.11 11.6! 0.01 
0.01 
a.z1 

11. s. 
-------------~----------------------------------------------------------------------OUT 
---------------------~--~-----·-----------------------~-----------------------~----~ SlURltY AFTE!l OESlllCATIO" f 

I 
2039 s 

l 
' 336.91 u1aa1.11 

1t1.u s2.01 
1aa2.21184J.11 

o.ot 0.01 ZJ. 
O.OI 103.91 SJO. 

------------------------------·----·---~----~---------------------------------~-----
1i.: 

-------------~------~------------------------------------------------------------·--SlURRY AFTER OESlLICATIO\ I 2039 
I 

S I J36.9l 
L 127187.71 

111.11 s2.11 
1SS!.Zt114J.1! 

0.01 
0.01 

0.01 
IOl.91 

ZJ. 
530. 

---~--------------------------·-------------------------------- --------------~-----out 
--------·------~-----~----------~----------------·--------·--------~----------------SLURRY AFTElt OESll.ICATIOrt I J9z1 S I 336.91 111.11 5~.01 0.01 o.~I 

I l 126521.SI 1!A8.211143.ll 0,01 101.91 
ZJ. 

530. 
----------·~--------~----------------------------------------------~---------------STEAM ~ .• 3901 LI 1366.11 0.01 0.01 0,01 0.01 o. 
---~-------------------------------·------------------------·----------------------

21 THICIC.ENlf'6 
I'-

·----------------------------------------------------------------------------------SLURRY AFlf~ DESILICATIO- I J9z1 
I 

$ 
l 

I SS6.91 111.11 52.~I 0.01 
126521.51 1888.Zl114J.11 0,01 

0.01 
•o•.•1 

ZJ. 
SJO. 

------------------------------·------------------··--------------------~------------OUT 

--·----·--------------~-------·------------------~-------------·-------·-----------WllJTE !ICUO SLURRY I 
I 

it 22 s 
L 

I 
I 

332.11 
J:S2. II 

109.71 
ZJ.71 

s1.~1 0,01 0.01 
23.11 0.01 10.11 

---·-------~------------------·-----------------~----------------~-----------------ALU" Ifill TE LIQUOR 1 Z12J S I 4.11 1.41 0.6! 0,01 0.01 
I L 126181.11 1164.511120.11 O,O 791.71 

0 
52J 

·---------------------------·-·-·----------------------------~---------·-----------
22 

•••••••••••••••••••-•••••••••••••••••••••••••••••••••-••••••••••••r••••••••••••••••• 
WHITE '4UD SLUltttY I 

I 
212z s 

l I JJ2.11 109.71 s1.•1 0,01 0.01 
JJ2.ll 2,.71 lJ.11 0.01 10.11 

ZJ 
6 

----------------------------------·----------------------------------·-------------WHITE SlURltY 2J2i s 4.11 1.•I o.•1 0.01 0.01 
i I 2.71 0.21 O.ll o.ot 0.11 

0 
0 

·---------------------------·-·-------·-------~--------~-------~-------------------OUT 
·-----------------------~------~-----------~~---------------------------------·----WHITE ~UD I 22JS I S I JS6.91 111.11 52.01 0,01 O.OI ZJ 

I I L I 335.SI lJ.tf lJ.Jt 0,01 10.21 6 

------------------------------······------------·---------------·~------------------
2J FJLTltATIOft ,., 

·-·------------~--------------·--~-·------------------·----------·--------·--------AlUMlfUT~ I.I OUOR 212J s 
L 

0 •.11 1.•• o.~, 0.01 0.01 
126181.lf 1164.511120.0I 0,01 198.71 SZJ 

-------------~--------~-----·-·----------·-------·------------·-·---------·--------Ol!T 

------------------~----~------·----·-----~---------------------·-----~-·--·--------~"JTE ~uo SLURRY 2322 s 4.11 1.41 o.•1 0.01 o.O! 0 
L l.71 o.21 O.ll 0,01 0.11 0 

·-----------··-------------------·----~------------------·-------------·-----------f ALUMl~lTF. LIQUO• lJJt L 126186.~I 1~64.lt1•1•.s1 o,or , •••• , 52J 

·-·~-------·-----------------·-·----·-----------------------------------·-----------f 
I 



I 

•R·-------------------------------------~------1------------------~----------------------0XIOE I POT~SSJUM OXIDE t CARBO~ f SULPHU~ t SILICA I IRON 'CALCIUM! BOUND 
ISUlPH.ICAUSf .I CAR8.!SULPH.101ox1u~ !TRIOXIDE ' I OXID£ OXIDt ! W4TER "IS 

I ICG I ICG I ltG f ICG I K& I IG I ICG I 1t6 ! l6 KG ICG 

-----·---~-------------------------------------1--·-·---------------~------------~-------
SECT I 0 N .. ~2 ' I I 

' ---------------------~------------------~------·-----------------------------------------' I00.71 529.9! O.O! 211.2! O.O! 1229.9t 29.81 0.01 o.n! 0.01 
-----------------------------------------------1---~--------~-------~--------------------o.01 18.81 O.Of 0.01 0.01 O.Of aa.s1 0,UI 0.01 31.3! 

e.21 s.41 o.o! l.4! o.o! 12.6, 0.11 0.01 o.o! o.o! 
-----------------~-----------------------------,---------------------·---------------~---

' ------------~------~--------~------------------·--------------------------------------·--' 0.01 zJ.s1 o.o! o.or o.o• o.o, 11•.11 0.01 o.o! 1t.11 
I 804.91 ~JO.SI 0.0! 2JJ.61 0.0! 1Z42,St 7.61 0.01 o.ot 0.01 
-----------------------------------------------

-----------------------------------------------1 0.01 2J.s1 o.o! o.o! o.o! o.o 
I IOl.91 SJ0.51 O.O! 2lJ.6~ 0.0! 1242.S 

----~--------------------------~---------------
----·----~---------·-------------~--------~----I o .en ZJ.51 0.01 o.o! o.o! 0.1 
' 101,91 530.51 0.01 Z3J.6t o.o~ 1242. 

-----------------------------------------------I 0.01 0.01 O.O! 0.01 0.01 o.o 
-----------------------~-----------~--~~-------

-----------------------------------------------1 o.or 
I aoe.91 

23.51 
SJO.SI 

O.O! 
O.O! 

0.01 
ZJJ.6t 

0 .Of 
0.01 

o.o 
1242.5 

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

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

------------------------------·----------O,UI 
0.01 

0. f) ! J9.21 
o,o! 0.01 

-----------------~-----------------------
-----------------------------------------1'1,11 o.v1 O.O! J9,2! 

7.61 0,01 0. (>! 0.01 
--------·-·------------------------------O,Ot 0.01 o.ot 0.01 

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

--~---------------------------·-------·--•1•.tl 0.01 0.01 Jt.21 
7.61 0.01 090! 0.01 

------·-----------------------·----------
;--·;:;i·-2;:;i·-·;:;1-·-;:;;-----0:1i------;:;f----;;;:;;·----;:;i--~-;:;i-·-·1i:?i ____ _ 
1 10.11 '·'' 0.01 2,91 o.o! ,5.61 0.11 0.01 o.o! o.~! 

-----------------------~-----------------------1----------~-------------------·----------I 0.01 o.'I 0.01 o.o! 0.01 o.ol •.•1 o.u1 0.01 o,s1 
791.71 SZJ.9 O.Of 210.71 o.ot 1226.9 1.s1 O,UI 090! 0.01 

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

····----------------------------·-·------------1------······--- ·-···--·-····----··--·· I O. 0 I ZJ. JI 0. 0 I 0. 0 I 0. 0 I 0. 0 I 109 •Pl • • O I 0 • O ! ! I. 71 
' 10.11 6.71 O.Of 2.91 0.01 ''·'' 0.11 v,UI o,O! o.ot 
-----------------------------------------------1----------------------~---~---·----------o.01 o.JI 0.01 0.01 0.01 o.o• 1.•1 o.u1 o,o! o.s1 
t 0.11 0.11 0.01 0.01 o.ot 0.11 0.01 o.u1 o.o! 0.01 

-----------------------------------------------·------------------------------·----------I 

-------------------------~-------~-------------1-----------------------------------------0.01 ZJ.51 0.01 0.01 O.Of O,Of t1'·'1 o.o, 0.01 , •• 21 
1 10.21 6.11 0,01 J.01 0.01 1s.11 0.1 o.u o,o! 0.01 

------------------------·--------------·--·---··----------------------------·-·-------·-I 

' I 
----------------------------------·------------·------------------------------·--·---~--0.01 

798.71 
0.31 

SZJ.91 
0.01 
O.O! 

0.01 
2J0.71 

O.Of 
O.O! 

o.oi 1.•1 o.ui o,o! o.sr 
1226.•t 1.s o.vt o.or o.o! 

••••••••••••••••••••••••••••••••••••••-•••••••• •••••••••••••••••••••••••••••••a•--••••• 

·------------------·---------------------------I 
I 

o.o! 0." 0 .JI 
0 .11 

O.O! 
O.O! 

O.Of 
0.01 

0.01 
0.01 

o.o 
0.1 

--------------------------------------------··-7•1.6 f 52J.li 0.0! 2JO.t! O.O! 1126.I 

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

·------------------~------~---·---------' • • • 0.01 o,~r o.51 0.01 0.01 o.ot 0.01 

----------------~-------------·----·----1. it o.u1 o.n! 0.01 

----------·-------------------·----·----



• I 

---------------·-------------------------------------------------------------------· I FltEE IYOLUME I OE~SITY I ALUMINA ICAUSTIC(IN SODIUM OXIDE> ICAUSTJCt FLO~ l 
ISC ! WATElt J t J I t CAUST. I CAltB. ! SULPH.! I I 
KG I KG M I T/M I Gil I 6/L ! Gil I Gil ~ lt~TJO l~U"BERI 

----------------------~-----------------------------------·---------------·--------
SECTION 3 

-----------------------------------------------------------------------------------0.01 2,,,•.11 zz.1501 1.zso1 15.41 91.61 0.01 38Zn 

----~-----------·--------------------------------------------------------~---------0.01 
0.0! 

0. o 1 
zo,.,, 

o.122! 
o.21z1 

z.2001 
1.2661 ' 90.0! 

I 
104.51 

I 
0.01 

I 

1.911i 
35ZO 

------------------------·----------------------------------------------------------
-----------------------------------------------------------------------------------0.01 

0.0! 
0.01 

21333.31 
6.1531 

22.312! 
2.2601 
,.2!t01 

I 
98.J! 

I 
0.01 

' 2039 , • 911 ! 
-----------------------------------·----------~-----------------------------------~ 

--------------------------------------------------------~--------------------------0. ft I 
0.01 

0.01 
21331.31 

n .1531 
ZZ.3121 

l 
14.61 

I 
91.JI 

I 
0.01 

I 
la3.ZI ' 1 • ,, 1 ! 

?039 

--------~--------------------------------------------------------------------------
----·-----------·--·------·------------------~-------------------------------------0.01 

0.01 
o.or o.1s11 

1••61.21 20.9111 
2.lOOI I I 
1.2641 90.0! 104.S• 

I 
0.01 ' CtS.•I ' , •• , 1 !-

--~--------------------------------------------------------------------------------0.01 136A.•1 1.3661 1.0001 0.01 0.01 0.01 0. fl I o.o J901 
---------------------------------------------------------·-------------------------

' --------------------------·--------------------------------------------------------· 0.01 0.01 o.•531 1.2001 I I I I I 3921 I 
0.01 19967.21 zo.9881 ,.2••1 •0.01 104.S! 0.01 45.•I 1.911! I 

---------------------------------------------------------~-------------------------· I 
--------------------------------------------------------------------~--------------· 0.01 0.01 o.1s11 1.1001 I I I ' I 212Z I 

0.01 zso.51 o.26St 1.2••1 90.01 ,04.S! 0.01 4S.•I 1.•111 I 

--------------------------------------------------------------------------~--------· 0.01 o.oi 0.0021 2.2001 I 1 1· a 1 2121 1 
0.01 ,,11•.~1 20.12s1 1.2••• •o.o 104.51 o.or 45.•t 1.•111 1 

-----------------------------------~-----------------------------------------------1 I 
I 
I 

--------------------------------------------------------------------~--------------· 0.01 0.01 o.1s11 2.2001 I I I I I 2122 I 
0.01 ZSO.Si 0.2631 ,.2••1 90.0I 104.S! O.Of 4S.tl 1.9111 I 

---------------·-------------------------------------------------------------------0.01 
0.01 

0.01 z ... 0 • OOZI 
0.0021 

. 2. 200 I I I 
1.2661 90.0I 104.SI 

I 
0.01 

I 
4S.tl 

I 
1 .911 I 

ZJ22 

---------------·--------~---------------·----------------·-------------------------
--------·-----------------------·-----------------------------------------------·--0.01 o.or o.o, 

25Z.6 
o.1ss1 
0.2••1 

2.2on1 ,.2••• I 
•0.01 

I 
104.SI 

I 
O.OI 

I 
'. 9111 

22JS 

------------------------4-------·-----------------------------------~--------------

-·-----------------------"·------------------------·-------------------------------0.01 
0.01 

0.01 
19716.61 

0.0021 
~o. :·u' 

2.2001 
1.2.41 ' •0.01 

I 
104.SI ' 0.01 

I 
4~.•I 

I 
1 .t11 I 

Z12J 

---------------·--------~-~------------·--------------------·---·------------------
---------------------------------------------------------~-------------------------O.Ot 0.01 o,0021 z.2001 2J2Z 

0.01 2.1t o.oozt 1.2e•t •o.o• 104.S! 0.01 •s.•1 1.•t1• 

------------------------~--------~------~-------·-------------------------------·--· o.n1 it7t4.61 zo.72JI 1.2••1 •o.o! •o4.S• 0.01 4S.•I '·'''' 23J1 1 

--------------~---------·--·----·-------------·------------------------------------f 



- .... 
l·---------------------·----------------------------------------·---------------------4 I flOW tPMA•I TOTAL IAlUMl~A I S 0 0 I U ~ OXIOE I POTA! 

llAMf OF FLUW I I SE ! MASS I ICAUST.1 CARl.ISULPH.ICAUSt.I 
I fllUM8fR I I ICG I ICG I ICG I ltG I ICG I ICG I 

---------------------------------------------------------------·---------------------· 
JS Fl.~W DJYISJUN SECTION 1 

IN 
------------------------------·------------------------------------------------~-----~ WHITE "UD I 1235 

I 
S I 
L I 

336.91 
335.~SI 

0.01 
0,01 

0.01 
10.11 

23.5 
6 • ., 

---------------------------------------------------------------------~·--------------· OUT 
~-----------------·-----------·-------·----------------------------------------------· SfED UNITE '4UD I 

I 
s 
l 

t 
I 

269.JI 
261.ZI 

SP.It 
1fi.11 

0.01 
a.11 

----·--------------------------------------------------------------------------------' WHITE llfUO I 
I 
5~16 s 

L ' I 67.61 
67.JI 

l2.31 

'·" 
0,01 
0,01 

0.01 
2. 1 I "·' 1.J 

·-----------------------------·--------------------------------·-----~---------------
2• 

ltl 

--------------------------------------·--------------------------------·--~·----------l JOUOR BEFODE EYAPO-ATIU~ l tz7268. 1 I 0.01 104.91 5Z1.7 

-------------------------------------------------------------------------------------out 
---------------------·--·------------------------------------------------------------SULPHA f E PULP I 

I 
Z433 I 

I 
s 
L 

1 1011.41 0.01 o.~1 o,ot 1s5.61 
1191•6.SI 1374.511974.1 ! o.ol S1J.6I 

o.o 
3z1.o 

--~--------------~------------·---~----------------------------·-------·-------------EVAPORATES' WATER ANO LOSStSI 2401 l ' 7060.21 1.01 1.a1 0.01 0.01 1. 1 

----------·----------------------------------------------------~---------------------
S1 FLUV MIXlttG 

•••••••••••-•••-•••-•••••---~------•-•a-••-••••••-••••••••-••·-------~••••-•-••••••-• 

AlU~INlTE LIQUO~ 2331 L-126186.0I 186•.311•1•.&1 0,01 798.61 s21.a 

------------------------------------------~--------------------------~--------------· WATER lFTE~ HYDRATE WASHl~GI 2931 l I 1082.11 12.11 22.~l 0•01 6.21 J.t 

------------------------------·-------------·------------------------·---------------OUT 
-------------------------------------------------------------------------------------LIQUOR BUOltE EVAPORATIOr. l 0.01 10.;,. • 1 ~21;1 

-------~-----------------------------------------------------------------------------
SJ FILTRATIOr. 

JN 

---------------------------------·---------------------------------------------------SULPHATE PULP 2433 s 1011.41 o.ot 0.01 0,01 1ss.•1 
L 119196.St 1174.511974911 0,01 51J.61 

o.e 
321 .Cl 

------------------------------·--------------------------------------·-····----------· OUT 

·------~----------------------·--------------------------·---------------·----------· SULPH4Tt SAi.TS 5334 s 1011.41 0.01 0.01 0,01 
L 394.SI JI.SI 40.,1 0,01 

1SS.61 
10.s1 

o.e 
•• t 

·------------------------·--·-·------·--------------------------~----~-·------------· STRO,.G ALUMINATE LIQUOR J3z5 l 11~1o2.ZI 11J6.0f 19JJ.tl 0,01 SOJ.11 J14.• 

-·--------·-----------------·-··---··--------------------·-----~----------·----------· ... 
---------------------------~--------·-·------------·-----------------------------~--· FILTERED 5ULPMATt SALTS S f 1011.41 o.ot O.Jf O.OI 15S.61 

1. 1 394.>I 1e.s1 40.,1 0.01 10.s1 
0. c 
6. 4 

-----------------------------------·------------------------------------------------· POTASSIUM ALCALI 1J4 L I 195.91 o.ol 0.01 o.ol 0.01 J75.~ 

·------·----------------------·----------------------------------~-----·-----·-------· WATER 234 L I soo.01 0.01 0.01 0,01 0.01 0. 4 

·-----------------------------·-------·------------------------·--------------------4 OUT 

--------------------------·---·----·-----------------------------------·------------~ POTASSIUM SULPHA!f I J401 I s I 1083.11 0.01 o.~r 0,01 ''·'' o.i 

1---------------------·-···--! ...... ! .. ~.!--~~!!!! _____ !;!! ... !:~! ... !!!! ..• ~!!! ... !:~ 
' c•uSTIC LIQUOR I ,.,, f L ' 1660.91 lt..SI ,10.•1 0.01 10.s1 110.; 

t··------------------------~---·-----------·----·------------------------------------4 
' I f 2S FLUW "IXl~G • 

' ·~ I 1-------·----------------·-----·--·-----------------------------------·--------------· I ST~O~, AL~"l~•TE LICUO~ I '3lS I L t1~~02.21 1SJ6.0l,93J.~! 0 0 01 SCJ.11 J14. 1 

1---------------------------------··---------------------------··-------'-----------~ ' R~O ~u, ~·s~r~G ' f 1•2S ' I. ! 6~44.JI 1•6.11 20!.l! 0.01 •o.•! 60. 

·--------------------------·--··--·-·---------------------------·-----M-----------·--' l)~·T I 

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



. 
i--;oiissiu;--oiiie--i-cii80;-,-,Ul;;u;-r·siLic;--i-iio;--~icALciu"!-1ouNo- F~ 
ICAUST.I CARB.ISULPH.IDIOXJD~ !T&IOXIOE I I OXIDE I OXJDt ! WATER I MJSC f W• 
I KG I KG I CG I KG l lG I 'G I (6 I l6 l KE I KG I • 
----------------------------------------1··------------------------------------·---------· 

SECTION ,2 I 
--------------------------------------~-1-·----------------------------·-----------------· I Z3.51 O.O! O.O! 0.01 o.o• 111.11 0.01 0.01 ]9.Z! 0.01 
1 •~71 o.o! l.01 o.o! ,,_11 0.11 0.01 o.o! o.o• o.o! a 

----------------------------------------1------------------------------------------------· 
---------·------------------------------'--------------------------·------------~--------~ 1 1a.s1 0.01 0.01 o.o! o.ol as.at 0.01 o.o! 11.J! 0.01 
I S • It I 0 • 0 ! .Z • 4 I O • O ! 1 z . 6 I 0 • 1 I 0 • O I 0 • 0 ! 0 • 0 ! O • O I ; 

i---;:;i·--;:;;---;:;i-----;:;i------;:;1---~-ii:ii·----;:;;----;:;;---·-;:;;-----;:;i---· 
r 1.31 o.o! o.•1 o.o! 3.2 0.01 0.01 o.o! o.o! o.o! 
-------------------·--------------------

----------------------------------------521.7! O.O! 231.S! O.O! 1235.& 
----------------------------------------
----------------------------------------1 o.ot o.o! 1s1.•1 o.oe 
1 121.01 o.o! 13.51 o.o! S01.9 

7JJ.I 
-------~--~-----------------------------1 1 • 1 I 0.01 0.01 O.O! o.o 
----------------------------------------

----------------------------------------0. o 1 
6.61 

0.01 
0.01 

o.ot 
O.O! 

501.9 
15., 

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

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

------------------------------------------------7.61 o.ot o.o! o.ot 0.01 10 

------------------------------------------------
---------------~--------------------------------0.01 0.01 o.o! 0.01 0.01 

7.61 0.01 0.01 0.01 0.01 13 
-------------------------------------~---~--------

------------------------·-----·-------~--------· 0.01 0.01 0.01 
0.21 0.01 0.01 

0.01 0.01 
0.01 0.01 

----------------------------·-·----------------· S14. 4 I 0.01 •1.•1 .0.01 711.• '·'' 0.01 0.01 0.61 0.01 1~ 
----------------------------------------·----------------------·-------·----------------· 

---------------------------------------~'---------------~-------------------------------· I 0.01 0.01 '''·'' 0.01 501.•f e.n1 0.01 0,01 0.01 0.01 
! ... !:~! ___ !;!! ... !:!! _____ !;!~-----!~:~1------~!!! _____ !!!! .... !:!~-----~:~~-----!!!! __ 
1 11s.•1 o.ot 0.01 0.01 o.ol 0.01 0,01 o.n1 0.01 0.01 
i---;:;i·--;:;;·--;:;;·----;:;~------;:;1------;:;i·--·-;:;i·-··;:;~---·-;:;i---~-;:;i--
----------------------------------------1·---·-------------·-----------·--···-----------t 

---------------------------·-----------··-----------------------------------------------1 0.01 o.ot 566,Zf o.ot 501.•f 0.01 0.01 o,o! o.ot 0.01 
! ... !!~! ... !!!!---~~~! _____ !;!! ______ !;! ------!:!! ..... ~!~! .... !!!! .•.•. !:~! _____ !!!! __ 
1 110.21 o.o! 1.11 o.o• 1s.1• e.11 0.01 0,01 n.01 0.01 

----------------------------------------,------------------------------·----------------

j·;;z:zi··-;:;;·-11:;i·-···;:;;··--111:ir-··-··;;~i-----;:~i----o:~;-·-··;:ni--·-·;:;i-; 
---------~------------------------------1·------·-------·--------------·---------------· ! •0.1! o.o! 26.7• 1.0! 1lt.~I 1.•1 Q.01 o,n! n.n! o.n1 

---·---------------------------·-···----r·-----------------------·---·-·---------------· ' ·-----------------------------·-----·--·-------· 



~-------------·-------------------------------------------------~---~-------------· 
SC 
G 

FREE IYOLUME DENSITY I ALUMINA ICAUSTICCJN SODIUM OXIDE> ICAUSTJCI FlOW t 
WATER I J J I t CAUST. l c•sta. 'SULP"·' ' ' 

KG I M T/M I GIL I 6/L I 6/l I GIL t RATIO •NU"BER 
----------------------------------------------------------------·-------------·---

SECTION 3 
-------------------------------------------------------------------------------·---c.01 o.o! 

0.01 
252.61 

0.1511 
o.266f 

z.2001 
1. 261a I ' 90.0I 

I 
10lt.S! ' o.o• 

I 2215 
1 • 911 ' 

-----------------------~----------------------------------------------------------
----------------~-----------------------------------------------------------------0.01 
0.01 

0.01 
201.~1 

0.1221 
0. 21 21 

z.2001 
1.264! 

I 
90.0I 

I 
104.5! 

I 
0 .{" 

f JSZO 
1 • 9t1 ' 

----------------------------------------------------------------------------------0.01 
O.O! 

0.01 
50.71 

0.0111 
0.0531 

z.2001 
1.2••1 

I 
90.0I 

I 
104.51 ' O.O! ' la5.9! 

' 3516 ,.9111 

--------------p·---------------·---------------------------~----------------------

-----------------------------~--------------------~-------------------------------! 0.01 10741.61 21.7291 1.2551 16.4! ·100.I! o.o! 44.11 1.9ZO! 3124 

-------------------------~------------------------------------------~-------------! 
••••••••••••-••••••••••-••P••-••••••-••••••••----•-••••-••••••••••-•-••••••••••-••' 

0.01 
0.01 

0.01 
136&A.31 

2.4271 
1.3Z11 

I 
1Zl.51 

I 
149.91 

! 
0.01 ' Jt.01 ' 24JJ , • ,, 81 

--------------~-------------------------------------------------------------------0.01 70S!.JI 7.0601 1.0001 0.1! o.•1 0.01 o.nt 3. 725 I 2•01 

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

----------------------------------------------------------------------------------0.o1 ••714.61 20.7231 •.26•1 90.ftl 10•.St o.o! 4s.•1 1.•111 

-------------------------"·--------------------~----------------------------------29J1 0.o1 1021.01 •.0211 •.ot•t •1.s1 2•·"' o.o! 6.AI J.Jt•t 

---------------~--·--------~-~----·---------~------------------------------~------
--------------~--------~----------------------------------------------------------0.01 201•1.61 z~.7291 1.ZS51 ''·"' 0.01 44. 1 I L920I J124 

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

-----------------------·--------------------------------------------~---·-------·-0.01 
0.01 

o.•111 
, •• 5131. 

I 
128.51 

I 

'''·" 
• 

o.oi 
I 

S9.0I 
I 

' • 9111 
2433 

-----------------------·------------------------------------------~---------------
-------------------------------------------------------------·--------------------0.01 

0.01 
0.01 

211.11 
o.•111 
o.JOOI 

I 
128.SI 

I 
149.91 

I 
0.01 ' 19.0I 

I 
1 .•111 

SJ34 

---------------------------------------------~----~-------------------------------1.1111 •21.51 ~···'' 0.o1 19.ftl , • •1•1 J3Z5 

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

-----------------------·----------------------------------------------------------O.Of 1.01 0.4171 2.4271 I I t I ! 1JJ4 
0.01 21•.11 0.1001 1.J211 121.sr 14t.9! o.o• s•.01 1.•1•1 

----------------------------------------------------------------------------------0.01 szo.01 G.6J61 o,o 0.01 J19.11 0.01 0.01 o.o 1 1J• 

---------------------------------------------------4·-----------------------------, 0.01 soo.01 o.soo1 1.noo1 0,01 0.01 0.01 0.01 o.o 2J4 

-------------------------------·--·------------------------------------~----------
-------------------------------·-----~----------------------------------------~---0.01 0.01 o.4521 Z.4001 I I I t J401 
0.01 51.01 0.0571 1.0001 o.or 0.01 o.Of, o.tt1 o.o 

-----------------------·-------------------------------·----------4---------------0.01 •244.11 1.~641 •.S•41 JO.•t 211 0 61 0.01 •.21 12.5141 J4J1 

-----------------------·----------------------------------------------------------

----------------------------------------------------------------------------------n.01 1J4n7.2t 1~.1111 , • 311' 149.91 0.01 1 .9181 JJ2S 

-----------------------·----------------------------------------------------------o. n t 5.S841 1.Hll ''·'-' .... , o.ot 1•.•1 2.0111 19Z5 

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



-••ell-
---------------~--------------------~--------------------------------------------------I FLOW I PtfA•1 

I I SE 
lttU,.8£RI I 

NAMf OF 
TOTAL 

MASS 
lt'.G 

tALU~JfoiA 
I 
I lG 

I S 0 ~ I U M OXJ~E I POTASS 
ICAUST.1 CA~1.ISULPH.1CA~ST.I 
I KG I lG I KG I KG I 

--------------------------------------------------------------------------------------· 
26 PRtCIPll A HUN SECTION 1 

IN 
-------~------------------------------------------------------------------------------· PREr.•urcT llQUOR 25Z6 l 125046.61 2~32.712141.f! O.OI 59J.91 374.6! 
--------------------------------------------------------------------------------------· SEED 4726 s I 1665.51 501~.01 o.>! 0.01 0.01 

L 1 2290.tl too.st 2os.l1 0,11 57.8! 
0.01 

36.'tl 

---------------------------------------------------------------------------------------126 L I 1.01 0.01 o.~! 0,01 0.01 o.ot 

--------------------------------------------------------------------------------------· OlJT 

-----------------------------------------------------------------·--------------------· NYORATE PULP s 
L 

! 91,1.Z! 60~0.61 O.J! 0.01 0.01 
1251~2.St 113?.51234~.~! 1 0 3! 650.!I 

o.v! 
410.~! 

---------------------~-------------·------------~--------------------------------------· LOSSES 260t s 1 '·'' l.01 1.s, 0.01 o.91 0.6! 

--------------------------------------------------------------------------------·-----· 
28 CLASSIFICAJIO~ 

I~ 

------------------------------·--------·----~----------~---------·----·---------------· HYDRATE PULP I 
. I 

2621 s 
l 

0.01 , . " 0.01 
6So.a1 

0.01 
410.2! 

------------------------------·-------·------------·-------·--------------------------4 OUT 

-----------------~--------------------------------------------~-----------------------· P9'0DUC fl Ok I 
I 

2127 S I 15Z5.71 997.61 0.01 n.01 
L I 1525.71 67.0I t3a.11 0 0 11 

0.01 
!l.51 

o.o! 
Z4.31 

-----------------------------------------------------·-------------------------------~· SEED HYDRATE I ., I 
t. 

s 
L 

I 7665.~f 
124276. 71 

so12.01 0.01 
to~S.612206.'I 

0.01 0.01 
t.JI 612.31 385.f.o! 

O.O! 

----------·-------------------·---------------------------·-------·-------------------· 
IN 

----------·---------------------------------------------------------------------------· SEED HYDRATE ,• ll45 s ' 1665.SI so1~.01 0.01 0 01 0.01 .0.01 
I L 124276.71 1065.612206.11 t:JI 61Z.JI 1SS.9! 

---------------------------------·---------~-------------------·------------------·---4 SPENT LIQUOR 2745 L I 1249.41 54.81 1t3.6! 0.11 !t.51 19.91 

-----------------------------··----·--------------------------------------------------· S~ED HYDRATE 5645 I S I 9.!I 6.11 0.01 0,01 
I L I J.21 0.11 O.JI 0,01 

0.01 
0.11 

----------------------------~---------------------------------------------------------· SPf MT LIOYOR 4145 I S I 
I l I '· 71 921l.61 

2.41 
4C4 .4 I 

0.01 
0. SI 

0.01 
146.51 

-------------------------------------------------------~--ft·--------------------·--•RW• OlJT 

----------------~---------------------------------------------------------------------· SfEO HYD)tATE s 
L 

1 ?611.s1 so20.61 0.01 o.ot 
134742.&I 1524.913151.11 1.11 

0.01 
176.31 

0.01 
552.31 

------------------------------·------------------~~------------·-----~----------------· 
'' THICICENltt& IN 

----------------------------·-·-------------------------------------------------------· SfED HYDRATE ~546 S I 1671.51 5020.61 o.~f O,OI 
L 134742.11 1524.91!158.11 1,11 

0.01 
876.JI 

0.01 
S52.31 

-------·-------------~--------·--------------------------------·----------------------· OUT 

-------·----------------·-----·----·----------------------------------------~------~--· SfED MYD••TE . s 
L 

I 7669r21 5016.51 o.~1 0.01 0.01 0.01 
11150J.11 506.t11o•s.11 o,61 z•o.zr 1a2.•1 

---------------------------------------------------------------------.---------~-------· SPU•T LJOUOR I ••3• 5 I 9.JI 6.11 o.·J1 o',01 
I L 123239.01 1020,012112.-1 1,21 

0.01 
S6996I 

---------------·------------·-·--------------------------------·----------------------t 

------------------------------·--------------------------------·----------------------' SFF.D NYCUTE s 
L 

I 1669.21 
111503.71 

5?14.51 o.·11 
SO' .91104S. fl 

0,01 0.01 
o,61 z•o.21 

0. O I 
1 az. •' 

--------·---------·---------·-·------------------------------·-------"----------------· OUT 
------------------------------··-----·----------------··-------·----------------------1 5 

L 
766S.Sf 
Z2?c.n 

l'l • 0 I 
., • 1 I 

IL!!! 
H' ... ! 

·----·--d·----------------------·-------------·-·--··--·---·--- ----------·-------,·--· "I 



----------------------------------••u-1••••-•••••••-••-••••••~•••-•••••--•••-•••--•••••• 
POTASSJUM OXIDE I CAR80~ ! SULPMUq I SILICA I IRON ICJLCJUMI BOU"D I I F~ 

AUST.I CARB.!SULPH.101oi1of !TRIOXIOl I I OXIDf I OXIDE ! WAT{P. I MJ$C I WA 
l6 I (6 ! lG I (G ' l6 I CG I rG l K6 ! l& I (G I ( 

--------------------------------------1------------------------------~------------------' I S E C T I 0 N .. ~2 
I 

--------------------------------------]74.6! o.o! 1011.11 0.01 151.3 
--------------------------------------0.01 O.O! O.O! o.o• o.o 

J6.ltl O.O! 10.51 0. 1 ! &J.5 
------------------------------------~-o.ot O.O! 0.01 1 .O I o.o 
--------------------------------------
-------~----~---------·---------------o.o! ,.,0.2' O.O! 

0.2! 
0.01 

118.41 
O.Ot 
1. 1 ! 

o.o 
960.S 

-------------~------------------------0. 6 ! o.o! 0.21 o.o• 1.1 
--------------------------------------

----------------------------------···-0.01 
410.2! 

0.0! 
0.21 

o.o! 
t18.41 

O.O! t.,, o.o 
940.S 

-------------------------------------------------1n.a1 0.01 0 •I'.' I o.o• 0.01 ,,., 
----------·-------------------·------------------o • n I 0.01 o.•n l61§1.4! 0. 0 I 

1 • 11 0.01 o.o! o.o, 0.01 11 

-------------------------------------~-----------0.01 0.01 o.o! 0.01 0.01 
----------------------~--------------------------
------------------·----------------------------·-0.01 

0.01 
118,. 6 I 

O.O! 
0. ft I 
o.or 201 

----------·------------------~------------------· o.n1 0.01 o.o! 0.01 0.01 

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

·----------------·------------·-----------------· 0.01 
0.01 

O.O! 
0.01 201 

-------------------------------------- -------·---~------------------·----·------------~ 
--------------------------------------·--------------------------~---·-----------------· o.o! o.o! 0.01 o.o! o.tl 0.01 0.01 o.o! s21.11 0.01 

24.31 o.o! 1.0! 0.11 IS.61 0.11 0.01 o.o! o.o! 0.01 11 

--------------------------------------1-------------------------------------------------0.0! O.O! ~ 0.01 O.O! 0.01 0.01 0.01 o·.OI l6Sl.61 o.n1 
J&5.f.~ 0.21 1,1.•1 1.0! as•.91 11.z1 o.vt o.o! 0.01 0.01 1s~ 

--------------------------------------··-----------------------------·-------·---------· I 
I 
I 

-~;:;i·--;:;!·-·;:;i-----;:;i·-----;:;1------;:;i·---·;:;i·--·;:o!·-;;;;:;i·----o:oi---· 
1as.t1 0.21 111.41 1.01 184.9 11.21 0.01 o.o! 0.01 0.01 11~ 

---------------------------------~---- ----------------------·-------~-------------~---· 19.91 O.O! 5.71 0.1! 45.S 

------------~-------------------------0. o 1 0.01 0.01 0.01 o.o 
0.11 O.O! 0.01 0.01 o.1 

--------------------------------------0.01 
146.51 

0.01 
0.1! 

0.01 
42 .JI 

0.01 
0.41 

o.o 
JJS.I 

---------------------------------~----
--------------------------------------0.01 
552.3' 

0.01 
0 .SI 

0.01 
159.41 

O.O! 
1.5 I 

o.o 
1Z66.4 

-------·--------------------·--------- I 

' ' 

o.61 0.01 o.o! 0.01 0.01 

------------------------------·---~-------------· 0.01 
o.ot 

0.01 
0.01 

s.z1 
0.01 

0.01 
0.01 

------------------------------·----·-----------·· 
I 

·-----------------------------·------·----------· 
0,01 
•.21 

0.01 
o.v1 

0.01 
0,01 

t.JI 
0.01 

0.01 
0.01 

------------------------------·--·-··------·----4 0,01 0.01 0.01 2657,91 0.01 
16.0I 0.01 090! 0.01 0.01 27' 

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

----------·--------------~------------1--------·-·--------·-·--·--··-·-----------------t 0,01 0.01 0.01 0.01 0.01 0.01 O,OI 0.01 Z657.91 0,01 
~S2.3t O.J! 159.61 1.St 1266.41 16,0I 0.01 '•O! 0,01 0.01 ?7' 

--------------------------4·----------1------------------------------------------------· I 
--;:;i·--;:;1·--0:0~-----;:;;--·---;:;1···--·;:;i·----;:;i·--·;:;i·-;:;;:;i·--·-;:;i---· 
!~~:!! ___ !:!! .. !!;!! ..... !:?! ____ ~!!:?1------?:?! _____ !;!! .••• !!~! _____ !:!! _____ !:!! .. !1 

0.01 0.01 ~.01 0.01 o.o ~.01 o.u1 0,01 s.21 o.or 
J69;61 0.21 106.61 1.01 147.1 10.11 o.v1 o,o! 0.01 0.01 11 

-------·------------------------------1------------------------------------------------, ' ' ' ----------------·---------------------t------------------·---------·-·-------------~---0.01 0.01 ~.or o.o• o.or n,01 0.01 o.~1 z•,•.11 0.01 
1az.•r 0.11 sz.1• o.s, •1t.Jt '·•• o.ot 0,01 0.01 o.o• • 
------------------------------·-------·---------------·-··------·--·-·-------------~---' ------------------------------·-------·----------··------------------··-·--------------,,.e, O.I)• ,,,c,. o.o• 1.~1 e.cr o.u1 o.o! 2e.~,_,., o.o! 

J t o 4o ! '' o 0 I t ~ o ~ I •) , , I iJ 1 , S f • o 1 ! I) , IJ f 0 o I) 1 I) 0 0 I 0 0 0 I 1 

--------~----·---------------·-------··------------------------------·-··--------------l' 
~ ' 

'0 I 

' .. ' " • ~ I 
4 • Z I 

, • J 

.j • ) I 

. ., . 
J • • , . , ' I , ' I 

·~ ,, ! 
I) • ., I 

0 •~I 
I 



~--------~------~----·---------------------··-------------------·----------------I 
! 
I 

IFltEC 
WATfll 

ICG 

I VOLUME 
I S 
I M 

iJENSlf~ 
3 

TIM 
I 
I 
I 

ALUM It.A 

&IL 

1CAll$TJCCIN 
I CAUST. I 
I 6/L ! 

SODIU~ OXIDE> ICAUSTJCI FLOW 
CAllUt. I SULDlf. ! ! 
C/l ! Gil ! RATIO •ttUHIER 

-----------------------~---------------------------------------------------------
SECTION 3 

---------------------------------------------------------------------------------.Ol ,&9Z6.41 ,9.7671 ,.2~71 ,OZ.Al 0.01 1.9331 Z5Z6 

-----·-----------------~------------------------------·-----~-------------------• o. 
.01 

n.01 
179l.OI 

I 
54. 71 

I 
,26.]! 

I 
a.1! 

I 
J5.Z! 

! 
3.800! 

------~----------------·---------------------------------~----------------------0.01 o.o o.o 0.01 0.01 0.01 o.o ,Z6 

-·----------------~-------------------------------------------------------------
-------------------------------------------------------~-~----------------------0. 0' 

20,90.lt 
3.1981 

zo.7ZOI 
I 

54. 7 ! 
I 

126.J! 
I 

0. 1 I 
I 

J~.21 ' 3.8001 
2628 

------------------------------------~----------------------------------------·--.01 0.01 o.o I O.O I I I I I I 260, I 
--~-----------------~------4••-------------------------------------------------·! I 

I 
I 

-------~-----------------------~------------------------------------------------· 0.01 3.7911 Z.4201 I Z6Z8 
.01 20,90.zt 20.1201 1.2,51 54.71 ,26.J! 0.,1 Js.z1 s.aoo• 
-------------------------------~----~---------------------------------------···--! I 
----------------------------------------------------------------------------~---! 0.01 0.6JOI 2.4ZOI I 28Z7 
.01 119J.91 1.zzs1 1.2.s1 54.11 126.3! 0.11 Js.21 J.1001 

----------------·----·----------------------------------------------------------· 0.01 3.,671 2.4lOI 21•5 
.01 ,8996.31 19.4951 ,.245• 54.71 ,26.3! 0.11 ·J5.21 J.1001 
--------------------------~-~·---------------------·--------------~-------------! 

---------------------~---------~---------------·--------------------------------0. f) I 
18996 .31 

3.,671 
19.4951 

I 
,26.JI 

I 
0.11 

I 
J5.11 

I 
J.IOO! 

2145 

---------------------------------------------------------~----------------------977.61 1.0031 ,.2•51 54.71 126.JI 0 .11 J5.21 J.1001 27•5 

-----------------------------------------------·--------------------------------0.01 0.0041 z.4201 I I I I I ,,., 
z.51 0.0031 1.2•61 

''· 71 
126.JI 0.11 JS.2f s.1001 

-----·--------~----~-------------------------------------------·----------------0.01 0. 0021 z.4201 I I I I I ~745 
1209.51 7.3941 , • 2461 54. 71 t26.JI 0.11 J5.ZI s.1001 

---------------------·-----------------------·------------------~----~----------
-----·----------------·-------------------------------··-------------------------J., 731 

27. 1131 
Z.4201 
1.2•61 

I 
54 .11 

I 
,26.JI 

I 
0., I 

I 

''·'' ---------------------·----------------------------------------------------------

---------------------------------~----------------------------------------------o.n1 
211as.11 

3., 731 
27.1811 

I 
54.11 

I 
126.JI 

r 
0.1' 

I 
JS.ZI ' J.1001 

-----------------------·----------------------·-------·------------------8------
-------------~---------·-----·--------------------------------------------------~.n1 J.,691 1.4201 I I 
.01 •001.•1 t.is21 1.2.61 S4.1t ,26.Jt 

I 
0.11 

I 
J5.21 

I 
J.IOOI 

4647 

-----·----~----------------------·------------------------------------~---------0.01 
,1184.)f 

0.00•1 
,8.650t 

I 
54.71 

1 I I I 46J6 
t26.SI o.t• JS.21 J.IOOt 

---------------------·-------·-------------·-------------------------·----------

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

I 
I 
I 

.01 0.1)1 J.1691 2.42ftl I I I I I 4647 

.01 •001.61 •.zs21 1.2.•1 '"·'' •2•.31 0.11 ''·21 s.100 1 
' 

--~----~---------------------·-------------~------------------------------------· ' --------------------------------~-----------------------------------------~-----t .or c.o• J.1t1r 2.4lCI . 1 1 1 ' •7l6 1 
·"' 1191 •. ,, , ... 1~' 1.2 .. 6• s1..1• ,zt.J• ,,.1• JLZ• 3.s~o· • 

·-·------------------·------------·------------------------------------------·--' I 
., I • ., . , I 

''·'' 



- is-----·-

' 
------------------------------~-----~--·-------------------------~--------------·-----

NAMF OF 
FLOW IPHA•t 

I I SE I 
lttU"BERI I 

TOTAL 
MASS 
ICG 

I ALUMINA 
I 
I (6 

I S 0 o 
ICAUST·I 
I ICG I 

! U " OXIDE I POT•S 
CARB.ISULPH.l{AUST.I 

ICG I KG I ICG I 

---------------------------------------------------------------------·----·----------· 
36 FILTllATJO" SECTION 1 

lh 
-------------------------------------------------------------------------------------· SPENT llOUOlt S I t.. JI 

l 123239.0I 
0,01 
1,ZI 

0.01 
586.11 

0.01 
]69.41 

--------------------~---------·----------------------------------------·-------------· OtJT 

-----~-------------------------------------------------------------------------------· Sf ED M'IDRJTE s 
L 

9.JI 
3.ZI 

~.11 
0. 1 I 

0.01 
0.01 

0.01 
0.11 

0.01 
0. 1 I 

------------------------------·----------------------------------~-------------------· SPENT llOliOct ' 3637 L 123235.SI 1,ZI 516.11 169.41 

-------------------------------------------------------------------------------------· 
J2 FLOW "41Xl'46 

IN 
-------------------------------------------------------------------------------------· RED MUD AFTER FlffEUPtG 1712 S 2765.SI 2lP.21 47.51 0.11 

l 1210.11 f.21 4.4! 0,01 
4.71 
1. 91 

21.5! 
, .31 

----------------------------·-·------------------------------------------------------· f. IEO 
I 

MUi> 4432 S 1174.ZI 110.51 15.91 0,31 
L 2935.SI 1.11 1.l! o.OI o.51 

2.01 1.21 
o.Jt 

·--------------~-------------·-·-----~--------------------------·------------------~--· I OUT 
1-------------------------------------------------------------------------------------· I RED "UD TC MUD DISPOSAL~ I -'l01 f S I 3939.11 34~.81 63.JI 1,11"· 6.71 Zl.71 
I .,:.· I I L I 4 1 4 5 • 61 7 • 3 I 5 • 6 I O , O I 2 • It I 1 • 6 I 

1------------------------------------------------------~------------------------------4 I 
I J7 FLUW ~IXl~G 

1-!~--------------~------------·------------------------------------------------------· C~USTIC llOUOR I 3437 I L I 1660.91 31.51 180.61 o.OI 10.51 170.21 

------------------------------·----------------------------------·-----·--·----------' SPENT LIQUOR 3637 L 123235.81 1019.91211Z.11 1,21 586.11 369.4 1 

-------------------------------------------------------------------------------------t FILTRATE AFTER MUD FILT~R 1517 L I 187.41 66.21 64.l! 0,01 21.0I 

------------------------------·~---------~----------------·--------------------------~ LIQUOR AFTE~ WASHING OF MUOI ,737 L 3•27.71 133.81 131.~I 0,01 57.41 38.0' 

------------------------------·------------------------------------------------------t OUT 
------------------------------·--------------------------------1-~-----·-----~-------· RfCYCLED LIOUOR J71z L 129209.SI 1258.21Zlt88.ll 1.21 682.0I 596.2 1 

------------------------------·----·---------------------------·---------------------· 
27 FILTRATION 

IN 

------------------------------·----------------------------------------·-------------· PRODUCT I Oh HYORA!f l127 s 1525.71 997.61 0.01 0,01 
L 1525,71 67.0I 138,11 0,11 1.01 

J • SI 
o.o 
'"·' ·----------------------·------·------------------------------------------------------j OUT 

------------------------------·----------------------~-------------------------------~ HVDR••E . I 
I 

2729 0.01 S I 152S.71 991.61 0.01 0 9 01 
L 1 216.•1 •2.11 zs.11 0,01 1.01 

o.o 

'." ------------------------------·-------------------------------------------~----------~ SPENT· LIOOOR Z74S L I 1249.41 54.81 113.~I 0.11 S1.51 1•,9 

------------------------·---·-·--------------------------------·-------·-------------1 
29 VA~MINi ... 

------------~-----------------·------------------------------------------------------' PRODUCTIOt~ HVOlt• It, 2729 s .. I 
I 

1525.71 
276,41 

0. '>I 
25. 1 1· 

0,01 
0,01 

0.01 
7.01 

o.o 
" . " 

-·----------------------------·----------------·---~---------------------------------FOlt HYDRATt WASHJlltG 129 L 1· 1000.ot 0.01 0 ,0I 0.01 o.o 
·------------------------------------------------------------------------------------OUT 
--------------------------~---·----·---------------------------·-----------·---------PRODUCflO~ ~YD~•fE (WASHE~>f 

' 
s 
L 

••7,61 
" • n ' 

o, 0 I 
0,01 

0.01 
0.71 

o.o 
o.5 

-----------------------··-·-·-·----·---·---------------·-------·---------------------2 Z • j I " • 0 ! 
·--------------------------------------------------------------- '••·------------------



ll~~.!!!lll~!llll~ll~-~-~--~-~ .. ~·-~-~-~~-'-~----!!!~'----~llll .. ll_'--'·~ .. ~!!!!!!!!.~-""!!l~ .. !l!!ll .. 1'! .. !!ll~.-~.~-.!l'~--~ ...... ~~ .... ~-~ .. ~--~-~-~-.. !!!!!!'!;;--!!'!·~-~ .. ~:;:~ ..... ::;:~.-~ .. :==:"'.~_~-=-~~.:-~ .. ::,cc;:.::.:;,•~fi.~.;;;.;;;.;;; •• ;. ... .,. .. .,.,'--~~eo---ccaa.-....,.1 

I 
1 

--;oiissiuM--oiioe--,-,;;;o~-!-;uLPHU;-:·;iLic;--i-iio;---iciLci~;.;-;ou;;--;--------;--;;il 
C.AUST.I CAltB.!SUlPH.!l>lOXIDE 'lRIOXIDE I OKJD£ I OXIDE! "''TER I MISC I VATI 

ICG I KG ! (G I KG ! lt6 ltG I KG I It& f l.g f ICG f IC&: 

--------------------------------------- --------------------------------------------------1 
S E C T I 0 N .. ~2 

--------~------------------------------1~------------------------------·-------------~---~ 0.01 o.or o.ot o.o, 0.01 o.ol o.vr o.or 1.lf 0.01 
J6t.1a1 o.z! 106,6! 1.0! a1t1.11 10.1 0.01 o.or o.ot o.ot t&ta 
------~----~----------~---·-L·---------1•••••••••••••·•-•••-•••••-·••-•-~----~-----~-----~ 

' --~--------------~-----~---------------·--------------------------------------------------0.01 o.o! 0.01 o.o! 0.01 0.01 0.01 o.n! 1.z1 o.nt 
0.11 O.O! 0.01 O.O! o.tl 0.01 0.01 o.o! 0.01 0.01 

-----------------------M---------------·--------------------------------------------------169 .4 I o.Z! 106.61 1.0! 166.9! 10.11 0.01 o.o! 0.01 o.c1 ,,,. 

---------------------------------~-----t-~------------------~---·-----·------------------

---------------------------------------:----------------------·----------~-·-------------7 .It Z1. S ! 
t. 3 I 

o.J! 
O.O! 

z. t! 
0.61 

2195.SI o.or o.o! 11.11 t57.61 
o.o! J.01 0.01 o.u1 0.01 o.o! 0.01 tt 

----~-----------------~----~-----------·------------------------------·-------~----·-----1.21 0.1! o.91 o.Jt J.4: •11.31 0.01 o.or 34.71 67.61 
o.31 o.o! 0.11 0.01 o.•• 0.01 0.01 0.01 o.o! 0.01 

---------------------~----------------- ------------------------------·-~----------------
--------------------------------------------------------------·--------------·-----------21.11 

1 • 6 t 
3.0I , .or 11.z· 11l6.AI 0.01 0.01 1z:s.s1 z2s.2! 

o.or 0.11 0.01 s.7! o.or o.vr 0.01 ~.01 0.01 
0.5! 

4t 

---------------------------·-----------·------------------------------·------------~-----
! 

---------------------~-~---------------·---------------------------~---------------------110.z1 o.o! 1.11 o.or 1s.11 o.z1 0.01 o.n1 0.01 0.01 12 

---------------~----~------------------?-------------------------------------------------0.2! 106.6f 1 .0 ! llt6.9· to.11 0.01 0.01 ,., 
----------------------·---------------- -------------------~--------·-·-------·----------11. s 1 o.o! 1.11 0.01 1tJ.o ,.01 0.01 0,01 o.ot 0.01 6 
---------------------------------------~------·---·-------------·----------·-------------JI.Of 0.01 t6.6t 0.01 11.1• 2,21 o.u1 o.o! o.of o.or 29 

---------------------------------------·------·---·-------------------·------------------
--·------------------------------------·------~---·--·----------------·------------------596.21 o.zt 1J3.0I 1.01 v9J.11 14,ol o.c1 o,nt 0.01 0.01 2Jo 

------·-·------1-----------------------·------------------·-----·-----·------------------

---------~-----·---~-------------------··---------·-------------------·---------------~--0.01 0.01 0.01 o.or o.oi 0.01 0.01 0,01 s2a.11 0.01 
z•.st 0.01 1.01 0.11 ss.•1 0.11 0.01 0.01 0.01 t.01 11 

----------------~·---~----------------·!·-----------~-----------------·------------------
---------------------------------------t·---------------------·-------·----·----------~--0.01 0.01 o.ot o.or 0.01 0.01 0.01 o.nt 521.11 0.01 •.•t 0.01 1.J1 o.ot to.tr 0.11 0,01 0.01 0.01 0.01 2 

---------------------------------------·----------------------------·-·---·--------------, ••• , o.or s.11 0.11 •s.s1 o.,, 0,01 o.o! 0.01 0.01 • 

--------·------------~-----·-----------!·-----------------·----------··-----·-------~----I 
t 
I 

---------------------·---~------··----1------------------------------·---------------~--o.01 o.o! o.ot o.ot o.ol o.ol 0.01 0,01 s2a.11 o.ot 
•.•1 o.ot '·'1 0.01 10.t 0.1 0.01 0.01 o.ot o.ot 2 

--------------------------------·-----·---------------------------·--·-----·----------·-o.ot 0.01 o.o! o.o• 0.01 0.01 0.01 o,o! 0.01 0.01 to 

------------------·---------·---------·----------·--------·------~---·-----~------------' ---------------·-~--------------------·-------------------~-----------------------------0.ot o.o!· o.or u.o• o.ot 0.01 o,u1 o.o! 52~.1' o.of 
~.sr 0.01 0.11 o.oi 1.11 o,or 0.01 o.n1 o.~, o.~· t 

---------------------------·----------·--~------·------~---------------------~--------·-J.,! o.o! 1.1! o.o, •.~• 0.11 o.u1 o.~! o.o! o.ot to 

--------------------------------------1--------~---------------------·---------------·--



=-~- = ---= -~ ~ ...... -------~---- --... .--... .--...... - - - - - - - .. ..__. ___ _, _____ _. -~ --
PA If ., I 

-~·---------------~-------~-~-------~--·-----------------~---·-------------·---~----· I FREE IYOLUME I OEMSITY I ALUMINA tCA~STrc<tN SODIUM OXIDE> ICAUSTJCI FLO~ ' 
MISC 

lG 
I VATER I J I J I t CAUST. t CARR. I SULPH. f ~ I 
t CG f M I T/M I &IL f &/L I GIL I Gil I ~AllO !NU"8ERf 

--~·---~----------------------~------------------------------------------------------· 
SECTION 3 

----------------------------------------------------------------~----------------·--o.or o.o! 
o.o! 

18184.:U 
0.0041 

1A.650! 
I 

54.7! 
t 

t26.31 
I 

0.11 
I 

JS.ZI 
I 46~6 

:s .too!. 
-------~~---------------~-~----------------------------------~--------~---~---------
~-------------~------------------·------------------------------·-------------------0.01 

0.01 
0.00•1 
0.00]1 

1.•201 
1.2 .. 61 

I 
54.71 ' 126.31 

I 
0.11 

I 
]5.ll 

I 
J.IOOl 

]645 

--~---------------------------------------------------------------------~--------·--0.01 1 .2,61 Sit. 7 ! ,26.:St 0.11 ]5.ll 3.IOO! J6J7 

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

----------------~----------~-------------------------------~------------------------157.61 0.01 0.9JOI Z.9741 I I I i ' 17JZ 
0.01 ,,,2. 7! 1.1961 1.0111 s.21 ". 41 0.0! '·" 1.Jll! 

~-----------------------~--------·--------~-----------------··---------~---------~---67.61 0.01 o.J9tl s.0001 I I I I l lt4JZ 
0.01 29J1.51 2.9351 1.0001 o.41 o.St o.ot o.zt 2.07S! 

------------------------··-·-----·-----~----------------------------~-~------------· 
--------~----------------------~----------------~----------------------------------Z2S.2! o.ot 1.12,1 2.9811 I I I 

0.01 4124.21 1t.1J•t 1.0021- 1.11 t.61 0.01 o.?t 
I 

1 .490I 
JZ01 

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

----------------·--------·----------------------------------------------~--------·--0.01 12••.11 1.261t1 1.s1•1 so.41 2s1.•1 0.01 9.21 J(tJ7 

------------~--------------------·------------------------~------------------------~ 0.01 ,a111.a1 11.6481 1.2•61 54.71 126.JI 0.11 JS.21 J.IODI J6J7 

---~------------------------~-------------------------------------------------------0.01 651.JI o.6961 1. 275' 95.11 109.91 0.01 47,91 1.•001 15J7 

---------·-------------------------------------------------·----------~-~-----------o.or 1, 1410 I 64.SI sz .01 0.01 ,.9Z41 1737 

-----------------------------~---------------·------------------~----~----~---------
-------------------------------~-------~--------------------------------------------0.o1 2Jo1t2.•1 zJ,5921 1.21•1 ''·'' 122.11 0.11 s2.•1 '·'''' J112 
--------------~------------·----------------------------------~---------------------

----------------~-------·--------------------· ·-------------------------------------0.01 
0.01 

0.01 
t19J.tl 
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In the present Final Report are smmarlsed the resultw of ~e proTided 
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A. lgecutlve S!JPll•tx 

The scope of the project inYolTea the alanlte processing plant 
proposed to be established in Taltestan (Iran) with a nor.al capacity 
of 200,000 tpy of almina and product only, but due to the applied 
technolo&Y 216,000 tpy of Potassl~ aulpbate (1111ed aa fertilizers) 
and. 140,000 tn of aulphurou gaa (to be proceaaed dovnatreaas Into 
Sulphur and. Sulphur acid) will be produced .,.early. 

The preliminary Draft Feasibility Stlldy was prepared by YAIU, 
Leningrad and. vas fully used aa the bac:Jcground for the present 
financial calculations. The Consultant ude t2M! necessary 
c011putatioll8 to evaluate the financial profltablllty of the project 
called the Version III according to UllIDO aethD'lDJogy and with the 
use of the COMFAI progrume. It included the cmgrutatiou and 
printing of the COMFil Report, Schedules and G131Pltics Charts. Based 
on the results and by using the graphics chart-ldbe financial 
analysis including sensitivity and break-even ~ analysis of the 
project 1Dlder different investment, operating c<*t and sales prices 
conditions, vere accomplished. 

The financial anal'ysla of the al1Dlite processing;p'l.ant shows the 
f~llowing lov profitability by indicators: 

IRR (Internal late of leturn) on total inYestment {equity) including 
pr.>fit and depreciation - 1.86 S 

IRR on tntal investment including only profit - 6.76 s 

The net caahflov of the project is positive •• 'SE the second year of 
operation but there are operating lossea during Zbe first four years 
of-production. 

_..._ ------·----~----~~-· ... 

The net balance of the foreign exchan&e effect la positive by 
implementing the project the yearly f orei&Jl exchange income plus is 
'ust 113,06 ailliou. 

Thia aeana that the Import part of the total lnveataent cost will be 
covered in two and half yeara. -
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It should be noted that presently the financial analysis could n~ 
take into a:co1Dlt the other national econ011ic and social benefits ef 
the project. These should be taken Into coasideratlon in the later 
stages of the development of the project. 

The consultant estillatea that the aoat effective vaya to increase 
the financial profitability of the plant are a aore complex use of 
the al1Dlite ore and the reduction of local investment and operation 
costs. 

A further note: The present report and the financial and economical 
calculatlona had been carried out without ~ appraisal by UlflDO, or 
by the Consultant of the data quoted in Chapter B and obtd.ned from 
the "VAMI" subcontractor expert-teaa durinc the briefing session 
held in UllIDO, Vienna on 14-19 ~rch 1988. 
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B. the Input Data 
. 

The input data presented in the prellainarJ draft feasibility study 
were partly aodltied as per Protocol siped in Teheran on 8 March 
1988. These modifications are listed herebelov: 

The civil engineering costs shall be reduced by 22.5% (this result 
in a total reduction of the fixed investaent coat by 15.44%). 

The purchase price of &11Dlite ore shall be llOclified to 910 Rials per 
tonne (these results in an increase of the operating costs by plus 
18,97%). 

The whole sum for the fixed investment will be pr.-vided for the 
project without any financial charges (interests, ~epay). 

Practically no income tax shall be computed. 

These modificaltons were taken into account when ~ating the 
original Version II and •~tting-up the·present Version III of the 
project • 

The remaining input data vere taken ·from the preliminary draft 
feasibility study. 

The newly compounded main data : 

Fixed &Heta 
Total sales revenues 

--------·--------·- O__perating pro.dµction cos~• 

40,586 Billion Rials 
10,692 Billion Rials 
7, 381 Billion Rials . 
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C. Recapitulation. financial eTaluatlog and swa of the c011puted results 
figuring in tb.e ScJledules apd Charts 

C.l 

'lhia report la baaed •Inly on Version III vith the nev aoclifted input 
data but for comparison some Indicators are taken froa the preTiously 
computed Version II as vell. 

the Schedules: •1n"Yesi.ent Costa•, •Production Coats, '"Source of Finance• 
contain the swrtzed input data. 

the Schedules: •cash Flov Tables•, •eau Flov Discomittng•, -Wet Incoae 
Stateaent•, •Projected Balance Sheets• contain all the exactly coaputed 
indicators, figures, revealed functiona, etc. vhich are doclml!llting the 
financial situation of the project for 15 years of productian life tille 
(the prelialnary draft feasibility study had counted 20 years ~ 
production life tiae of the project). 

the Graphs are indicating the same as aentioned above but iD•i&%&1Phical 
presentation. 

SQMMARY OF THE ~.AIR FINA~CIAL IN:::ATORS 

Cashflov Tables Version III 
(Bev) 

Version II 
(original) 

c.1.1 IRR (Inter.ial Rate of 
Return) on total investamt 
(equity) 

c.1.2 

C.1.3 

IIRl on equity including 
only profit 

CU1DUlated cash balance in 
the 15th year of production 
Billion Rials 

C.1.4 C111m11lated net cashflov in 
the 15th year of production 

------ ------------··is1111on Rials - · 

C.2 let Income Statgcnt 

c.2.1 let profit percmtaae of 
sales (see pases 14-16) 
la the years 1-4 
In the years 5-6 
in the years 7-15 
(see also pases 22, 
let Profit Total Sales) 

l.86S 1.991 

-6.76S -7.9% 

~.756 48,486 

4,294 o,4n 

Yerlion III 

between: (-)1121 - (-)211 
• 3,951 - . 4,06S 
• 13,431 - 30,59S 

c.2.2 '!be acC111Ulatecl cashflov turns to posltl•• •alue In the 14th year oi 
proclactlOD 
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D. SllSxtmn AIAJ.ISIS 

The provided aenaltivity analysla shov the iapact of the assessed 
alterationa of aoae lllportant Yariable costs en the profitability of 
the project. 

Becauae by definition the exact or the overall profitability is 
represented by the IRR (Internal Rate of Return) for the present 
eTaluation and for the coaputatlon of the araphics charts the: 

Ill on total investaent 

vaa chosen as the dependent variable (shown on X-ues frma 0% to 8%, 
see page 24). 

The Ill (Internal Rate of Return) ia the discomitlng rate tbat 
reduces the net present value of a project to zero. 

, 
Major parameters (variable costs) affecting the net cashflvw •re 
sales and costs of operation and investments. 

RESULTS OF THE PRESENT COMPUTATIONS 

Variations in the cost of initial fixed investment have conr!derable 
• impact on the IRR, a 21% !~crease in cost would bring the project to 

the dynamic break-even point (01 IRR)• 

and a decrease of 151 of the cost, gives an increase of the :IRR by 
about 1001 (frOll 1,81 to 3,51) or a decrease of 351-of the CDSt 
gives an increase of the Ill by 2471 (from 1,81 to 6,251). 

an increase of the operating costs by 81 leads the projec~ to the 
dynamic break-even.point (OS) IIR, 

and a decreas~ of 151 would have an lapact of 1551 increase (from 
1,1 to 4,751 Ill), etc. 

···--- ;; -- ·· · The most senaitlve variable la the one in reapect· of tbe u.1u 
~: a reduction of 71 would lead to the DBEP (break-even point) 
and by an increase of lOI the IRJt would reach 4,61 (160I increase). 

Siailar result• are given on Page• 26-27 where the discounted 
caahflov on investment is •hovn in variation of the initial 
investment coat• and the operatina coat•. 

These chart• represent the present ~•lue• of the annual net 
caahflowa discounted at a aiven rate (ahovn on the X-axea). In our 
case the present value la po•l~iYe by the discount rate of 1,11 
only. The dlacountina rate at which the present value is zero 
correspond• to the Internal late of Return. 
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I. llW EVIi WI.ISIS 

Tvo types of Break !Yen Points (BEP) were coaputed for the present 
project evaluation: 

the •s•-np/•atatic• type of brealt-eYen point/defined aa the point u 
which aalea reYenues equal to production coat in a chosen specific ye• 
(s) of production and; 

the •D•-11p/•clyn.aatc• type of brealt-eYen point/defined aa the point at 
which the noainal am of net ca8hfloya cwlated during the projects 
life tlae ~ to the total Initial ancl current investment costs, or put 
in another vay: the point at which the ID on total lnvestaent equal 
zeros (find the •D"-BEP values in Chart Sensitivity Analysis, page 24. 

The "S"-BEP of capacity utilization in: 

-the 5th year is: 92S 
-the 10th year is: s,~ 

The "D"-BEP counted for the total life of the project (15 years) 

in terms of sales prices = 93S 
in• terms of investment cost = 121S 
in terms of operating cost = 108% 

,,,.. ·" . 
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F. r11m1A AID UUIJUDATI01'5 

1. The Yerbal deacr:ptlona of the pre-condlt;ona and arau-enta ha the 
Draft PrellalnarJ' Feaalblllty Stady voul.4 91111eat a poaltlYe 
rec~atlon rqardln& the eatabllbmeat of the propoaed almlte 
processing plant aa a Yer)' feasible and Ylable project. 

SOiie of these arguaents are listed belov: 

Steadily arovin& urket deund on ready aade abainiua products 
and the self rellanC'e policy of the C:OYernaent; 

Plumed projecta for the establlabaent of nev almlniua 
processing plants for which, 

alualu. (•• rav aaterial) ls still being imported and vlthout 
this project vlll continue to be imported in the future (laport 
substitution) 

Beside the uin production of almaina the produced Potassium 
sulphate will be exported in a yearly value of US$ s1.ooo.ooo 
thus substitutiDf US$ 30,000,000 Import (positive impact on 
food production). 

The big reserves on investigated alunite ore deposits are very 
close to the proposed plant site. 

The Government gives highest priority ill developing the region 
of th~ plant site. 

Abundant quantity and Cheap ener17 resources. 

2. When putting these argments into money teru and while analysing 
the figures froa financial viability point of Yiev then it loots 
disappointing since the 112 (Internal Rate of Return) value of 1.16% 
seems to be lov. Despite of this discouraging result the policy 
aalters could take into consideration the above listed arguments and 
decide on the eventual execution of the project. 
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2.1 One of the poal-tl•e arauaeat• could ba•e beea quantified naael7 the 
project'• forelaa ezchan&e lapact (laport aubstltutlon): 

• 

DI QtmytIM 

Iaport of Alu.Ina - 200.000 tw US$ 60.61 llilllon 
I11port of Potaaalua aulpbate -
109 000 tW QSi 29,07 Billion 

Total Iaport Substitution US$ 19,61 Billion 

Plu bport 136,000 tpy Potasal• 
sulphate US$ 50.41 Billion 

Sub-total US$140,16 Billion 

Leaa Iaport Caustic Soda -
90,000 tpy usi 19,35 ftillion 

Sub-total US$120,B! P.:!lion 

Less cost of applied oil 
which could be ~rted -
80,000 tpy US$ 1.31 Billion 

Bet Foreign Exchange Gain US$112,43 Killion 
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3. Bove•er there are point•, 9111&eationa vldch could hi&hliaht the caasea of 
the described lov results and initiate the reca11aended stepa leadin& to 
better indicators for the project. 

3 .1 nae part of the cbll enaineerlna vorb In the total coat of tn•estaent 
l• atlll Tel'J' hlah, it loob •el'J' realiatlc to reduce th!a coat at 
further 20% vldch voald increaae the ID to 4S • 

(For exaaple: one tonne ateel structure conatructed, orlaiul~ vaa 
calculated at a Tel'J' hlah cost of US$ 9,756 and after the present 
deduction it ls still US$ 7,366 or the .. 1n $ per al price calculated 
for the whole construction of the lnalldlnga vu pat at US$ 1,451 and it 
.. y be nov US$ 1,125 and these coata take the total Slm of US$ 227 
alllioa !!! 

The exaaple shovs that the const~ctlon pricea are •el7 auch o•er •alued. 

3.2 The e•entual decrease of the operating cost bJ' 20S aee1111 also to be 
realistic goal although ~he purchase price increase for alunlte oze which 
happened lately (as aentloued in the Input Data Chapter B) alaost 
ellainated the posltl•e impact of the reduction of the investment cost. 

3.3 A proaising step to iaprove the Tiability of the project would be the 
change in sales revenue. It seems that the costs of inputs vere duly 
inflated by illlP (the investor) for the project calculations, but the 
output prices Yere not raised at the saae le7el and consequently a 15S 
increase in sales reTenue vould not be ezage~1ted. 

3.4 Should the above three suggestions for change materialize I~ could raise 
to 6-7S. This rate ls then internationally comparable and would be quite 
acceptable (for example in India in 1982/83 the Rates of Return on 
Capital Eaployed by the IUnerals-l!etal llanufacturing Enterprises vaa 
5,2S). 

3.5 To iapro•e the viability of the project a further step could be taJten in 
the direction of a more c~lex use of alunlte ore for example as the 
utilization of the affluent llUcl etc. Bovever this possibility lavlthln 
the fraaevork of soae other project. 

.,, ... 
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.COMFAf 
,, 2.1 UHIOO 

------------------- CIFM 2.1 - Ftni•ilitJ Sbllin ~-. •1• li1m1 -

• lllliu Pl•l,lr• 
11rn,1• -
flrsi•:_t .. ,41tll 

4 JtV(S) .. nntr«li•, 15 JtVS If f"lllltli• 
nrr•1 mani• ntes: 

f•till tlrfllCJ I •it z 

lctll - arr•J I •it = 
m-titt nrr.,: lill.li1l 

....... •its 1Cnmti11 ""8tJ 
1.8000 mils KCl.tilg arnKJ 

Tat: al i ni ti al i nvestaent: 61ri" mstndi• ,.._ 

fi1R mets: 
arTlll IHftS: 

tDtil mets: 

40586.• 
3".17 

40934.24 

43.146 1 f•ti• 
-4.416 : fartit• 
43.4351 fsti• 

Source of funds Mri" cmstnctiaa pue 

fllili ty • tr 111ts: 
fartilJI lous : 
lac1l 11111 : 
lG!ll flilldS : 

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

41586.10 .... 
348.14 

40934.24 43.474 t far1iga 

---------
C.ashflow fro• oper.ations 

Ynr: I 2 
°'erltiat costs: 1636.27 677~.80 

dt;;rKilti~ . 6560.84 6141.21 . 
i:<ttrHt 45.26 3•.60 

---------------- ----- ------
p~Ollla~tio.i costs 10242.37 
t!l1r111f foni g• 38.50 : 
total HlH 1637.47 

gross inc1111 -6604.90 
ltt inCGlf -6604.90 
cull b1l1"!ct -392.19 
11t ushfl111r . -34'.94 • 

ltt Pr11tnt V1lu1 at: 10.00 l • 
1.16 l 

-6.76 l 
1.13 l 

Jnterul Rite of ltturn: 
Rtturn 111 1quitrl: 
l1turn GI 1quity2: 

12962.68 
34.37 l 

96C!.ll 

-ll~!.31 

-mir.11 
2~:.63 
256S.30 

-19208.79 

l 
7311.50 
5831.65 

16.97 
--

1mo.12 
Jl.68 t 

10692.01 

-2544.11 
-2544.11 
3069.06 
3260.11 

--·-----------·---------- ·-----------------------------
Jnd•x of Sch•dul•• ,,.MKdbyCOlfM 

Tot•l i1itial l1"1t111t 
Total i1mt•t "'''' ,,odlctiD11 
Total ,,.odlctiae cntl 
lor~int Clpital rteuir11111t1 

C.ofl• Ta.in 
Projectrf .,l111C1 
llt incOll 1tat1111t 
lolrct of fillllCI 
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CO MF RR 
2.1 UHIOO 

-..-----------·-------- ml'• 2.1 - FHSi•ilitr Stmn .. _., ••• Ii.-. -

ft lni t.i al Jnvest:aent. i• lill.till 

. . . . . . . . . . ~ . . . . . .... lftl 1"2 1'9l 

iamhnl tlSls 
, site ,repa:-1ti•, nw1.,..t 1.11 .... .... .... 
tiap .. tiril ... ls ••••• 1265.IO '531.11 419i.51 1632.51 

liary lld serritt htiiilits . .... .... 2041.1' .... 
Ila fiaei nuts • • • • • .... t.IO 3571.1' 6"5.45 

tldilff'J ... i ... t ••• .... .... . ... 1441.lt 

l:n.11 mo.to 105:•.61 Jot66.25 

mn.12 ••• t.00 Tt.'3 

.ill tlfilll . . . . . . . . .... . ... . ... 341.17 

---
iliti1l in'ftst .. t tests ••• 13447.52 mo.et 1~:9.61 1Ml7.M 

fwti .. , i• l ........ 45.15 .... M.22 ...71 --
ll•iu Plut,lr• - 11ro,1• 

> 

,,,,,._,, ,, I '• 
,,_ . 
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m------------------- •• 2.1 - Fasi.mtr Stlllin ~-... Ii- -

• l Current lnvest:aent i• lill.tid 

. . . . . . . . . . . . . . .... 1"5 .... 
nsts 

"b .,..,..u •. ftinl .... t ••• . ... ••• 
... ti'lil ...,.., ••••• ••• . ... • •• 
_. serrim fatilities . ••• • •• • •• 

ll8 fi1MI assets • • • • • • •• • •• . ... 
ldilllrJ - "9i.-l . . .... • •• • •• 
1111 inntml osts •••• • •• • •• • •• 

. • t1Pit1ls 11,eKitarn. . ... . ... O.it 
141.H 2'1.21 51.41 

ianstlat tl5ts • • • 341.14 2'1.21 50.41 

••• • •• • •• 
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• 2.1 UNIOO 

-------------------- tmF• 2.1 • FHSi•ility St•n .. _., 111• li1m1 -

. . . . . . . . . . . . . . 1994 1"5 1"6 1"7 ... Hft 

u,Kitr lsi .. le ,reMt>. n.21 lt.21 •••• 1•.• 1•.• HI.• 
ill I ••••••••••• 145.11 2217.61 2542.• 2542.• 2542.• 2'42.• 
•t•ials . . . . . . . . lCl.41 \A.n 1132.11 1132.11 1112.11 1132.11 . . . . . . . . . . . . . m.•• 1117.25 112'.ll 112'.ll 112'.ll 112'.lt . . . . . . . . . . . . . . 25.15 6'.05 11.41 11 ... 11.• 11.• 

llirert ............ 216.'9 142.39 112.21 m.21 m.21 m.21 
Mi•m.ct . . . . . . . . 464.tl ...... ...... ... ... ... ... ...... . . . . . . . . . . . . . . .... I.II l.IO I.II I.• 1.• ..... , . . . . . . . . . 21.11 21.lt 27.10 27.11 27.11 21.11 

----- ----
mt.57 5'99.ll '104.IO ""·· '114 •• 6104 •• 
1216.11 1216.11 1216.71 1216.Jt 1276.Jt - 1276.Jt 

11 Alts 11111 •istri~im .... I.II 0.00 I.ti .... ••• s, Alts .., •istri~i .. .... 1.• .... . ... • •• . ... 
6560.8' 6141.21 5137.65 5599.15 •• JI 2176.74 

45.2' 39.61 16.'1 .... .... . ... 
iDI costs ••••••• 10242.JI 12'62.11 13236.12 12911.25 1&269.16 10258.24 

- --== ZS t-S::: -!& Ii 'IS& -=====- =--=·-== 
~.36 26.ll 2S.8l 23.15 18.U 18.45 
38.50 34.l7 ll.61 - ll.66 21.05 26.99 
!8.2l l8.6l 42.41 43.24 54.65 54.72 . . . . . . . . . . . . 1521 ... 1989.3' 2019.21 2019.20 207'.20 201'.20 

--- ------
AluliH flPl,lra -- ltir",1988 

---·--·-- --- - .... -- - -

-



~ Product: ion Costs i• lill.till 

. . . . . . . . . . . . . . . 2000 2001 2002 2IOl .. 2005 

• tifltily tsi .. lt ,,11111tt>. 100.IO 100.tl HO.Ge ...... 1•.• 100.ot 
ill I ....... · . · · 2542.tt 2542.tl 2542.00 2542.IO 2542.11 2SC2.IO 

1032.10 1032.11 1112.10 1132.lt 1032.11 1832.11 
U29.l0 1129.19 1129.10 1129.10 1129.11 1129.10 . . . . . . . . . . . . . . . n.40 77.41 n.40 71.40 77.40 n.40 

1 firKt •• • ......... 832.20 832.20 132.2' 832.2' m.20 m.20 
I llilltllltf ........ 464.90 464.90 464.91 464.'8 ...... 464.90 .. -............ f.00 0.00 o.oo .... t.IO O.IO 

27.IC 27.10 27.10 27.10 21.10 27.10 ---- ------
'-tlS\s . . . . . . . . . . . 6104.80 6104.80 6104 •• 6104.• 6104 •• 6104.80 

strilift ...... 5 •••••• 1276.7' 1276.71 1276.1' 1276.11 1276.78 1276.70 
nds. HltS lllf •istri~imi t.00 0.00 0.00 .... 0.00 G.00 
t1Sts,-silts ... distritatiaa 0.00 o.oo 0.00 ••• 0.00 o.oo 

ilti• •.....•..... 1174.53 1495.14 1237.02 12l7." 927.91 llf.02 
e.oo o.oo .... . ... . ... 0.80 

9256.03 U77.33 1618.52 1611.59 tl09.40 7491.52 
- -™- = ====-== -nna.s= n-•= • •: ::za ====--=== 

11r.it l sil!lr pro;t-.act ) . 10.65 l~.TI lS.50 15.~ 14.94 13.47 
20.aa 17.t.7 16.31 16.31 16.59 IE.41 

iDlt,I .......... 6C.64 63.23 65.12 65.12 67.55 i4.92 
2079.20 2079.20 2079.20 2079.20 2079.20 20n.20 

---------------------------------
Aluai11 Pi1nt,lr11 --- llarc•,1988 

)- - .. ·- -.... --- --.... -

• 



.COMFAf 
., 2.1 UNI DO 

·------------ C.M 2.l - Fmi•ilitr St~~ .. ucll, UIIIO tiau -

A Product.ion Cast.• i1 lill.lial 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 
• •irKt ••••••••••• 
' llilttci:ltt • • • • • • • • . . . . . . . . . . . . . . 
-, 
• tDSts ••••••••••• 
str1tift nerllffh •••••• 
C85ts, silts llli 'istrilllllilll 
tlSts, silts IM 'istrillLrti• 
ilti• .•••••.••••• 
• 11 C:IStS • ... • • • • • • • 

,rlllldian costs • • • • • • • 

fareit~, l •••••••••• 
••illlle,l •••••••••• 

110.11 
2542.GO 
1m.11 
1129.10 

n.w 
m.21 
'64.90 

I.GO 
27.10 

---
61M.IO 
1276.70 

o.oo 
0.00 

45.94 .... 
1427.44 

--==z 
13.36 
17.85 
75.57 

2079.20 

2tt7 

110.IO 
2542.IO 
1m.1• 
1129.lt 

n.40 
m.21 
464.90 

o.oo 
27.10 

-----
6104.IO 
1276.71 

G.00 
C.00 

42.5o 
o.oo 

----
7424.00 

==== 
13.35 
17.82 
75.60 

2079.20 

200I 

lot.IO 
2542.00 
1832.Jt 
1129.lt 

n.40 
132.21 
'64.90 

G.OI 
27.lt 

6104.80 
1276.71 

O.GO 
0.00 

39.66 
o.oe 

----
7421.16 

-====-= 
l!.35 
17.79 
75.63 

2079.20 

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

/ 

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

------

•• ·~ 4<, 



.COMFAif 
,-· Z.1 LIHl DO 

- ClllFM 2.l - FHsi•ilitr Stdits .. Mdl, .. '181111 --

• re• of Finance" const:ruct: ion i• 1ill.Ri1l 

••.........•. 1990 1991 1"2 1993 

, erliury •• 1:sn1.n 65lG.OO 10519.68 10066.38 
, prtfer11t1. 22.12 O.IG e.eo t.00 
·es, er•ts. U.00 

··~ 
o.oo .... 

I, f1rtip • o.oo o.oo 0.00 o.ot 
•• f•ti .... o.oo 0.00 o.oo o.oo 
t, fertip • t.00 O.IO o.oo O.Ot 
I, lDCil •••• .... 0.00 0.00 348.14 
•• l1t11 •••• 0.00 o.oo o.oo 0.00 
t, latal •••• 0.00 o.oo 0.00 0.00 
l --• 

............ 0.00 o.oo 0.81 341.14 

lidlihties 0.00 o.oo o.oo o.oe 
lrift •••• ~.oe o.oo 0.00 o.oo 

---
13410.04 6530.00 105!9.61 104J4.52 

-- --- ----------
·Alu1iai Hut.lrn -- llii•cll,1~8& 

) 



9 

.COMFAf 
,.. 2.1 UNI DO 

--------------------· 2.1 - FHSi•Uitr Stdin ........ ., ft- -

• ce of Financ•., produc~ian i1 IUl.liil 

•·••········ "" H9S 1996 

n•r .. ••• .... . ... .,.,.,... ••• . ... . ... 
• trlltl • .... .... . ... 

a. 1trn11. .... o.eo I.Gt 
a. fwli11 .. .... 8.00 . ... 
t, hrli• • .... . ... I.Of 
.. lKil •••• O.tt -174.07 -174.07 
I. lecil •••• . ... o.oe .... 
'J lacil •••• • •• 0.00 o.oo --.... -174.17 -174.07 

li•ilitin 157.30 209.30 48.31 
•nt .... m.1• -m.21 .... 

5441.51 -356.96 -133.6' 

) 



~ 
·coMFAR 
2.1 UHIDO 

----------------------· 2.1 - FHSi•Uitr Stlllin ...... •I• Ii- -

lorkin9 Capi~al i• ltill.lid 

. . . . . . . . . . . . . . . . 1994 1995 1996 1"7-200I 

. . . . . . . . . '* cot• 

15 24.0 133.67 234.48 253.'3 253.93 
17 21.7 383.2' 442.32 453.71 453.71 

. . . . . . . . . '° ••• 4.29 11.51 12.ft 12.ft 
0 0.00 O.Ot O.Ot o.oo 
a 13.I 184.76 421.13 467.56 467.56 
1 51.4 62.3& 109.42 IJB.50 118.51 .. ....... 15 24.0 85.23 1!14.63 106.37 106.37 . 

,n.t assets . . . . . . . . . 153.61 ll24.lt 1414.98 1414.91 
li•ilities _, 
payllllt • • • • • • 24 15.0 157.10 366.61 406.99 406.99 

- ----- --- -----
ilt Cif'illl • •• • • •• • • • 696.10 957.58 1007.99 1007.H 
ii lllrking CiPild • • • • • • 348.14 261.21 SC.41 O.Ot 

i" c11it1J, l1t1l ...... 727.22 1014.49 1069.92 1069.92 
c11it1l. forti9i' ..... -30.91 -56.91 -61.91 -61. 93 

= 1i1i1111 days ~ co"r11e ; coto = totf f itient Df tllf'nover • ------------------------------------------·------
Alu1ini Pl1r.t,lr1a --- llirtb,1988 



.I J 

-------
• hflaw T•bles, construction i1 llill.Ri•I 

. . . . . . . . 1990 1991 1992 19" 

uY i•fl• .. 13470.04 6510.00 10519.68 1M14.52 
------ ------ ----- ---

ill nsourcn • :3470.04 6530.00 10519.68 10414.52 
, 1et of tu .• o.oo 0.00 0.00 O.DO 

cull ntfl1111 •• 13447.52 6530.00 10519.68 IM37.04 
------- -------- ------

ISstls .... 13447.52 6530.00 le519.68 lt'fl4.41 
0.00 0.00 o.oc. 0.00 
0.00 o.oo o.oo 22.63 
0.00 o.oo 0.00 e.oo ... 0.00 0.00 o.oo O.DO 

s p1id ... 0.00 o.oo o.oo 0.00 

( leficit ) . .22.52 0.00 0.00 -22.52 
22.52 22.52 22.52 -0.01 

, lanl . . . . 7304.12 6530.00 968.00 3436.34 
IDCil ••••. 7282.00 6530.00 5868.00 3474.44 

f de'u::it t . 22.32 0.00 0.00 -38. !O 

, fDl'eign ... 6165.72 0.00 465f.68 6976.18 
, fonign ••• 6165.52 0.00 4651.68 6962.60 
I deficit I . 0.20 0.00 0.00 15.58 

-13447.52 -6530.00 -10519.68 -10414.41 
·13447.52 -19977.52 -30497.20 -40911.62 

--~-----------------------------------------------------------------------------------------------------------------------
Aiu1111 Pl1nt,lr1a --- ftirch,1988 

-;··-- ..... -·- - ··- -···-- - ·-

. , .. .... . ,,, .... · .. , .. •.' ... . ' •'•" . ; . . . . .,.,. . . 



m--------------- --------- ClllFAR 2.1 - Ftui'1litr Stlldits •••· •110 ¥111111 -

~low tables, production ia 11ill.Ri1l 

. . . . . . . . . 
tish ilflOIS • • 

iii rtsc-.ircts • 
, •et of tu .• 

1tt tu 
ds p1id ••• 

f deh~it ) • 

, forei911 ••• 
, foreign ••• 

s ( deficit ) • 

sflfJC* • • • • • 
ted net cas~flOlf 

1994 

3794.77 

157.30 
3631.47 

4186.97 _L,. __ _ 

505.44 
3636.27 

45.26 
o.oo 
0.00 
0.00 

-392.19 
-392.20 

3766.22 
3745.59 

20.63 
28.55 

441.38 
-412.83 

-346.94 
-41258.55 

1995 

9812.68 

209.lO 
9603.38 

7460.0S 

470.58 
6775.BG 

39.60 
174.07 

0.00 
o.oo 

2352.63 
1960.43 

6941.20 
6289.76 
651.44 

2871.48 
1170.29 
1701.19 

2566.30 
-38692.25 

1996 

10732.39 

40.38 
10692.0l 

1997 

10692.01 

0.00 
1Go92.0l 

1998 

10692.01 

O.GO 
10692.01 

J999 

10692.01 

0.00 
10692.01 

7663.33 7181.50 7381.50 73111.50 ---- ---- ------ ---
90.79 

7381.50 
16.97 

174.07 
o.oo 
0.00 

3069.07 
5029.49 

7384.06 
6l71.88 
m2.1& 
3l48.33 
1291.V 
2C56.8'1 

326C.ll 
-354!2.15 

o.oo 
7381.50 

0.00 
o.oo 
0.00 
o.oo 

3!10.51 
8340.0I 

7352.94 
6094.30 
12se.11• 
!ll9.07 
1287.20 
205l.87 

3310.51 
-32121.63 

o.eo 
7381.50 

o.oo 
0.00 
0.00 
0.00 

lllD.51 
11650.52 

7351.94 
6Dll4.30 
122.64 
3339.07 
1287.20 
2051.87 

mo.51 
-2881l.J2 

0.00 
1381.50 

e.oo 
o.oo 
o.oo 
G.00 

3310.51 
14961.0t 

7352.94 
6094.30 
1:?58.b4 
l:m.01 
1287.20 
2051.87 

llJC.51 
-25~.60 

-------------------------·-------------------------------------------------·----------------------------------------------
Aluaiaa PJ1nt,Ir1n --- "'1rch,19B& 

.. -·-··- .. - . ·-- --··-· . -···· --...... --... 

} 

•'" ~I •· •. ' ,,,,. ' ' • flll 



·-------- ClllFAi 2.1 - Fnsi•ilitr Stdits •ud. m1111 Vieau -

h,low tables 9 production i• ltill.Ri1l 

tHll i•fl• •• 

iii rtSDGrtts • 

,ntoftu •• 

tisll aalfl• • • 

•sstts •••• 
till costs • • • 
of filillCI • • • 

)11t ••••• 

-- Jani ••• • 
_ f deficit I • 
, farei9n • • • 
, f11ni90 ••• 
t deficit > • 

shfJ1111 • • • • • 
ted net cishflDll 

10692.01 

0.00 
100412.01 

7381.50 

c.oo 
7311.50 

o.oo 
0.00 
0.00 
0.00 

3310.51 
18271.55 

7352.94 
6094.lO 
1:56.64 
3339.07 
1267.20 
2051.87 

3310.51 
-mte.09 

2001 

10692.0l 

0.00 
10692.01 

7381.50 

O.l'O 
7381.50 

G.00 
t.00 
0.00 
O.Cie 

3110.51 
21582.07 

7352.94 
6094.30 
125E.64 
3l3T.07 
1287.20 
2051.87 

331C.51 
-18879.57 

2002 

10692.01 

o.oo 
10692.0l 

7l81.50 

o.oo 
7381.50 

0.00 
0.00 
0.00 
o.oo 

3310.51 
24892.58 

7352.94 
60414.30 
1258.64 
3339.(17 
1287.20 
2051.87 

3310.51 
-15569.06 

10692.tl 

0.00 
10692.0l 

7381.50 

0.00 
7381.50 

C'.00 
o.oo 
0.00 
c.oo 

3310.51 
28203.JO 

7352.94 
6094.30 
125:.64 
3339.07 
1287.20 
2051.87 

mo.51 
-12255.S4 

0.00 
10692.0l 

7311.50 

0.00 
731!.50 

o.~ 

G.00 
O.OI 
~.00 

3310.51 
3151!.61 

7352.94 
6094.30 
125E.64 
:m~.01 

1287 .26 
2051.e1 

3310.51 
-8'4f.03 

10692.0l 

0.00 
106!2.01 

7381.50 

o.oo 
7381.50 

0.00 
O.ot 
0.00 
G.00 

3310.51 
34824. 13 

7352.94 
~94.JO 

125E.64 
33!9.07 
1217.20 
2051.87 

3310.51 
-5637.51 __________________________________ ._ _______________________________________________________________________________________ _ 

AlU1in1 Pl1nt,lr11 --- Jlirch,198& 

. ··,, ....... 



------------- !lJIFM 2.1 - Fuu•ility Studits ._., •IDO 9i11tH -

~law t:ables 9 product:ian i• llill.Riil 

. . . . . . . . . 2006 2067 2008 

tat i•fl• . . Ult92.01 10692.0l 10692.tl 
--- ----.... o.eo 0.00 

106~2.0l 10692.01 106'2.0l 

1381.50 1381.50 7381.50 ---- --.... o.oo o.oo 
7381.50 731:.50 7381.50 

G.00 0.00 o.oo 
o.oo o.eo t.00 
t.00 0.00 0.00 
0.00 o.oo ••• 

3310.51 3310.51 3310.51 
38134.64 41445.16 44755.61 

135?.94 7352.94 7352.94 
6M4.30 6094.lO 6094.lO 

I deficit J . 125e.64 1256.64 125e.64 
lll9.07 3339.07 lllf.07 

, farritn ••• 1287.20 1287.20 1281.20 
« nficit t . 2051.87 2051.87 2051.81 

lllfl• ..••• mo.51 3310.51 lll0.51 
led ntt cuhf11111 -2327.00 983.52 4294.03 

~~--·---------------------------------------------------------------------------------------------------------------.... 
Al111i11 Pl1nt,lr1a --- ftl~~~.1986 

~,- -· .. --•· --·-· --· -- ·········--· -· .. 

. . 



·tr Jlii wrsn ifi iu• fiii~ 
lltt ff!Slllt Yll• •••• • •••. •• ••• -JIJ00.54 It 
l1t1rul btt If bturn U&EU • • _,. 76 1 

llrtl werm let usfl retrc: 
let •rtst1tt Yl}llt •••••••••••••• -19241.25 It 
J1!1rMl lite of btara Uii=.£21 • • J.ll 1 

111 btt af bt .. n m tG!1l inYfst1111t: 
let "fStlt Ylllle •••••••••••••• •J92fl8.7' it 
l1t1r11l Ritt of tetsra l Ill ) • • 1.16 1 
: ~ty 111id •In rHtrYH 

-·~ 

·---- CWAR 2.1 - Fusmhtr St~1n •w•. •IIC ,i.., -

10.00 1 

10.00 z 

10.ltl 1 

---------------------------------------------------------------------
l Al111iaa flut,lr• -- Kud&,1988 

) 

.... ..;.... ... ·.· .. ..., .... . . ' 



~ lncoae State•ent i• lill.till 

. . . . . . . . . . . . . . . . . 1"4 19'5 1'96 1997 lftl 

llln. i1d. saln tu ••••• 3637.47 '601.ll 18692.11 11692.0I iiCU.ii 

••iult r:asts. i1d. sales tu. 1167.57 5007.11 561~-· 561:.• 5612.• 

----
... , Mrti• . . . . . . . . . . . 1769 ... C.6.27 50n.21 507'.21 sc~.21 

If tit.al uln . . . . . . . . . 41.'6 47.16 47.50 47.51 47.51 

i•lt r:DSts, i1tl. Weti1ti• 1329.54 1'15.91 7606.35 7368.45 4451.• 
---

i•l ur1i• •••••••• • • -6559.M -l3:9.7t -m7.11 -239.24 422.15 

""' total uln . . . . . . . . . -180.34 -:>4.57 -~~.64 -2!.41 l.95 

I 
45.2' 3'.61 JD.'7 .... I.GI 

---------
-6604 ... -335'.ll -2544. tl -~.24 422.15 

n ••••••..•.•..• o.oo o.oo c.• ••• t.oe ........ -3359.ll -2544.U -2289.24 422.15 

t.00 o.oo O.IO O.IO .... ---
-6604.90 -3359.31 -~,,44.Jl -2289.2' 422.15 

0.00 c.oo G.OC 0.00 0.00 

istri .. t" ff'Df it • • • • • • • • • -6604.90 -m~.l• -254'.ll -2289.24 422.15 

llled 1ndistriMtH •rofit ••• -6604.90 -tto4.20 -12506.ll -14797.55 -Hl75.4t 

s .,-ofit. 1 af totlJ uln •••• -191.58 -34.91 ~2l.79 -21.41 3.'15 

"of it. l of tot11 uln •••• -111.58 -34.98 -23.7' -21.41 l.95 

• let Jrofit. % of 111aity ••••• -ll.27 -1.28 -6.27 -5.64 J.04 

~ ·11er ,,-ofil+interm. l tfiHnt. · -15.ff -1.00. -6.GI -5.51 1.02 -- __________________________________ ___._-- ···---------
Al1111i11 Pi111t,Jr11 -- lllrtk,198E 

. lfC•·. .. " .... .· ...... 



~ 

~-COMFAR 
2..1 UHIOO 

m-w-.-------------------· 2.1 - FHSililitJ Stlllits .. _. ... ti-. -

lnco•e St:at.e•ent. i• lill.lill 

. . . . . . . . . . . . . . . . 
11111. iatl. lilts Ur • • • • • 
wi•lt nds. iad. 11115 tn. 

I 11rti• • • • • • • • • • • • 
tit.al ules ••••••••• 

9f ~ Slln ...•..... 
)" 

If f i811te • • • • • • • • • • • 

5 Ji.ill •••••••••••• 
i'-1" •r•fit • • • • • • • • • 
1ttl aafistri•ll" ,,.Dfit ••• 

"ofit. 1 of totll 11111 •••• 
Dfit. l of total 11111 • • • • 

Ill "of it. t of tt•i ty • • • • • 
Ill ,,.of it•iaternt, 1 of i1mt. 

. . ... . .... ·; 

"" 
!96!2 .. fl 
5'tZ.• 

511'.21 
47.51 

431.11 . ... . ... 
m.11 .... 
m.ll .... 
m.11 

••• 
413.11 

-13941.62 

.... .... 
1.01 
l.M 

116'2.tl 
5612 •• 

511'.21 
47.51 

JMJ.D 

1435.W 
tl.41 

••• 
am.• • •• am.• 
• •• 

1435.91 

t.00 
1435.'8 

-12505.64 

J~.o 
lJ,41 
3.5' 
3.45 

.; .. . . 

Ml 

116'2.tl 
5612 •• 

561'.21 
47.51 

lllf.61 
16.'7 

• •• 
1814.61 

• •• 
1814.61 

• •• 
1814.61 . ... 
181'.61 

-10690.'6 

16.'7 
16.'7 
4.41 
4.37 

1"'2.tl 
5ii2.5 

511'.21 
47.51 

2073..4' ... ,, . ... 
2073.4' . ... 
2073.4' . ... 
2073.4' 

O.IO 
.. ~73.49 

-1617.41 

. 19.3' 
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) ITEM DESCRIPTION SPECIFICATION 

AlUNITE ROASTING AND REDUCTION 

I.$$ 
6.1 I STAGE ROASTER 1ci~4/fl.l0~· H=4iM .. 

JI STAGE ROASTER / 6.1 f6.~1t6Mj l/'10.S M 
/ 

6.3 REDIJCTl{)ll UNn 1166,'.y-4} j /l=-'°,(5 A . 
~ IP 

~ . 6.4 FLUID 8E1J Ct»LER F=.SOM~ , 

~ 6.5 fuRNACE OF I STA6E ~OASTER ¢3,2; ·H=f0,25M 
j 

~ 6.6 FURNACE OF ][STAGE ROASTER tj3,t; H=11,6 M • 

-
6.7 FURNACE OF REIXX!TION UNIT (13,f j J!= f(.6' M 

. ~ -- . - 1.8 SCREW FEEuER ~3£0 

6.9 BANK OF 2 CYCLONES -2~00 

6.IO BANK OF4 CYCLONES ¢1600 

.. RIAL. 6 . .f4 ElECTROSTATIC PREC/PJTATOR F=80M~ 

3rT2-4-2.S-9'0 
, 

~CE GASES. 

AIR. 6.42 LI>. FAN Dl-l-19.S Q=f(){)(J()() ~lli H=2,S KP. 

~M. 
6.43 AIR SLIDE ¢273 

PRESSU~E AIR. 6. "" PNFUMATIC ELEVATOR IJ{,4H 

~NSATE. 6.15 8ANK OF 4- C~CLONES ti 1200 ' 
' 

"HESSED AIR. 
6.#.'1 TUK80-AIR BLOWER Q=SOOOO"N/t1iH= f 4 KPc' 

, 

,16.2 TURBO-AIR BLOWER Q•'SOOOO% ;H• 25KPtJ 

., 

SECTION & t .. ·- .... -; 
. .• -·· 1 . ----

• 

-



FF/CATION Q~ ri:.:::.=:c· ...... _., /TEAi DESCRIPTION SPECIFICATION 

FION 6.16.3 7URJJO-AI~ &OWER . ~200fXJ""'~;Jl=ffl1 

~~·H-=4~M 3 6.17 ~ANK OF 6 Cf!CLONES ~900 

.,, i llrlO.S M 3 ~ -
6.18 ELECTlOSTAT/C MECIPITATOR orn~4-f6 F-=16Mt 

W j l/•3(},(5 M 3 . 6.19 /jANK OF 4 aCLONES t;/800 

I 3 6.20 fLECTIOSTATIC PREClllTATOR 3f f-~-f5 F::: 15 ,,,,_ 

'=fQ25M , 3 6.~f lb. FAN DJ/- f{, ~ ~l.9000~Ril/=3.6K.A 
V•11,6 M 3 6.22 WEIGHER C6- fll Q= so.,oo -r,," 
N= f(,6 M 3 6.23 BAG.FILTER 'PPKH-90A . ·F=·90M~ . 

3 6.24 FAN qn-7-40-6-01 IFIOKWj Q-fOOOOM/a, 

p 3 6.25 FLU/]) BED LOCK ')1000 , 3 6.~6 HEAT EXCHANGER (/1400 . 
,,,~ 6 6.27 TOl'VER CRANE l/lo=57. 51/.M j Q= ~/BT ,__ 

6.28 SUSPENDED ELECTRIC CRANE Q=Sr; ~'"=6 M 

"~llj #=1,5 K/b 3 5.t9 COLLECTOR OF PUIE SULPHUR V=8M3 

f S 5.30 CENT~IFUGAL IMMERSION Q=81M~ . H=«JMM 
'H(1 lh0GAJJGE 

5 PUMPAXfl0-8/40 

' j 6.31 ELECTRIC HOIST Q=2r; Hi=~6M 

""J/,,;H=f4 KPCI 4 6.32 CHIMNE~ STACK J/•65M, tj 1,4 M 
~ 

-J:, ;H0 25K PtJ 4 6.33 CH/MNE:J STACK Jl•70M1 ¢ 1,6 M 
. 
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-- -

/TEAi DESCRIPTION SPECIFICATION QT3 P.EMARJ(. 

6.16.3 7UR.80-AI~ BLOWER . fJ.:n-._-...,-.;--::.:A/R; J/=fOOKPa 4 ff EM 
6.17 ~ANK OF 6 CffCLONES tJ900 3 

, 6.f8 ELECTROSTATIC MECIP/71.TOR orn9!4-f6 F-=4'61tt2 8 7.f I< 
6.19 /JANK OF 4 CYCLONES clBOO _3 . ,_ 

fLECTlOSTATIC PRECIPITATOt 3f-f-~-fS FJ:15 M'- 4 
. 

6.20 7.2 J 
(}!29000HJRj/1=3_6KPo 

. 
6.~f l/J. FAN DJ/- ff, 2 G !i 
6.t2 WEIGHER C5- fll Q::50.,40 ~A 3 7.3 
6.t3 /JAG-FILTER <PPKH-90A . -F=·90M~ 3 1.4 fJ 
6.24 FAN l/fl-7-40-6-01 1Ff01:W; Q-fOOOOMIN1t 3 . c 1.5 
6.as FLUIJJ BED LOCK ¢1000 3 l6 s 

Cll400 6.~6 HEAT EXCHANGER 3 c 
6.27 TOWER CRANE Wo=~7. 51/.Mj Q= 4~ T { 

7.7 M 
6.28 SUSPENDED El.£CTRIC CRANE Q=Sr; Hi,,,,.=6" I 7.8 IM 
6,29 COLLECTOR OF PURE SULPHUR V= 8 ,.,,~ 3 
6.30 CENT~IFUGAL IMMERSION Q=8""'fNi . H=~MM 

'H(1 /h0GAllGE 6 
PUMPAXfl0-8/40 

6.31 ELECTRIC HOIST Q=2r; Hr=36M 4 
6.32 CHIMNE~ STACK /lco5M, 9/ {,4 M f 
6.33 CH/MNE:J STACK Jl•70M1 ¢ 1,6 M 3 

--·-· - S E C T I 0 N 8 t· 

• 



DESCRIPTION SPECIFICATION 

SULPHUR STORAGE 

7.f RECEIVING STORAGE FOR . '/:2f 1t1l·$11EAi= 40 ML I . $ 

~MELTED SULPHUR 

1.2 /)/SK HORIZONTAL FILTER Q•70 r/J>A3 6 
FDR MELTED SULPHUR SFu.~ -=6 N 3 

7.~ CIJUECTOR RJR PURE SULPHUR V=-8 .,,,a . . 3 ·~ 

7.4 PUMPAXR0-8 /40 
1.5 CLAMSHELL £.QT. CRANE Q=Sr I 
l6 SINGLE GIRDER ELECTRIC Q=Sr f 

CRANE 

7.7 MELTING BUNKER FOR SULPHUR V=2BM3 5 
7.8 MOVABLE ELECTRIC HOIST Q=3_~ T 3 

... -

SECTION 9 
----~-- ------- -------

UNl/)0 CONTRACT NO 85/108 

1390351-TM 

EQUIPMENT PROC~SS VAMJ·,, 
Fl.OW~HEST /.ENINSRA:D-" 
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LEGEND 

PUtl', LIQUOR 

WATER 

COMPRESS£D AIR 

VACUUM 

STEAM 

~~ 

ITE/1 IJ£.SCRIPTION 0/: £01.JIPNEHT '1 

12.f PRECIP.ITATOR v:. 
·- r 

122 HYDROSEPA/lArDR <I>. 

f2J CHAIN ASITATO~ ¢~ .. , -
12.~ Sl.!Nl' . AC/TATOR ¢ 

12,5 /:!JASH TANK (/), 
-

126.t MNK OF MJT AWN/HATE J,/QUIJR 'Ii~ -
/2GJ. TANK D~ t:OOl.£1) A/,Ul'/INATE UllUDR ~J 

12.7 8AROHETR/C COH!J~NSER r/J 
-

12.9 CEIVTJU~UCAI. PUHP 3!~ ·--
1210.i CENT~IFl.JGAi PUNP JI~ 
f2JQ.2. CENT/l!r!J{;A~ PlJHP __ 3~ 

11.11 VAcuuli.'"N1ttP . _ so~ 
12lt _!.lECTRt~A~~o1si. (Hov~su)_ ~~ 
f2fJ' CENTRIFUGAL 1>u;.1p ~ 

f?t't CENTR.l.'UGAL PUH/! 10; 

!2JS"' NYDl<O/.,OCK --- - rf>i 

i---+---------·-------T--
.,__,,_ _____________ --1-~ 

-- HY!JRATE Pl~C 

~ 1ps-m3LE-cH~_t<ec irillc:Ke:~ ~ _J 
f/JP. VACIJLl/tf F/tTeN . _ _!. 
f:I~~ -~uuM F~UE.i _ J j 
~32 VAcuu;,1 PtLre11 ! ) 

~¥ht4c~LJ~ _ _I1a.:.f-=-_ --l j 
t .3.tYt!:uuM_!"IL_7-,ER _ _ ·-~ 
13. 't · lEA~~l~7ER /JiVMR f'~ESSUREI ~ 
J--1--·--··- ...- ... . ___ .. _ •--WOii-_.., 

13.J CHAIN ,4t;/TATDR I ~ 

#.it c~~'"'--~.':rAro~ --- ~ 
"3.&.2 CHAIN AGITA'TOR ~ 
f.:__ .... _ --- --~·---~---1 

....... .... "" 



jjlTEll 1JcSCR/P, 
................ ------------------,.---------------~------~, 
ITE/f lJESCRIPT/ON OP EOU/PHEHT SPECl/:ICATIONS :~: NOTE Vl6.3 CHAIN 

PR£CIP!TATIDN 

· 121 PREc1P.1rAroR v=3000 M~ ts 13.6~ CHAIN 

122 HYDROSEPARATOR </>10000 3 13.6.5 CHAIN 

f!.3 CHAIN AGITATO~ ¢J'3000xJOOO 2 1JG.6 CHAIN 

12.1/ SUNP AC/TATOR ¢2000¥2500 2 13.G.7 CHAIN 

12,5 /:kASH TANK ¢.3600 2 IJ.S CHAIN 

~- f26.1. UNK OP NOT AWN/NATE 1./QU()R' </J9000K6000 l. !.ilf CHAIN 

::.:;. TANK D~ CIJQILIJ AJ,Ulf!NATE UllUDR <t>9000 K 6000 2 1!71 CHA IN 
1---1-~~-----~~+-----~----1--+-----u-

/2. 7 8AROHETlt/C CONJJENSER "'1200 2 1.!1..3 CHA IN 

t 129 CENT/(/~UGAL .ltU/rf P 315 N; 40H 3 fJ.8 CHA IN 

~ f!JQJ CENTAIFUGA£ PUNP J.15(# ; S6Jit ¥ IJ.9 CHAIN 
~---~~~-------~~----~~---t----=-~-

l2JD1 CENT/l/~UGAL Pl/HP .315.~; S6H 2 13.10 OIJNP 
IPJf VACUUN NNI> 50~ UNllE~70~ VAt:IJlJH 2 13.ff TANN 
12/! EL!_CTR.lt:All HOIST. (HDVAB£F) CAPACITY J,2r 2 War s11owN fJ.12.1 HECEI 
IRJJ CENTIUFUGAL PUMP loO!/J i 20H 2 '3122 f/ECEI 

121'1 CENTl~/~UGAL PUHP 16"0~ / lfOH 3 IJ.12.3 RECEJ 1-----r-------------+--_._.;.;..:..___ ___ __..._..._ _ ___. 

!215 llY!Jl.OLOCK ¢160011=-Booo 2 fJ.12~ R ECE/ 
---··--------;---------t-t---·---il~..:..J--=-=...::.=.. 

1--..._.·-----------+-------~~+---ol fl/2.5 RECEI 

__ ----·-----------.-..,--------. -------t--+----u.'3::J::..::~~l8.:...:.A..:.:.A:.=.O:...:.::'M 
fJ./~c ~A AO~ 

13.fJ HEAT 
t SECTION 8 



1t1rf?!l 1J1:~cK1PTION OP EGl/IP/tfE'NT 

•. 

SPECIF'ICATION 
Hl/X ~; " . 

._JI i 
BEK NOTE tVrEtvl DESCRIP~ 

t tif;.&:.;I CHAIN AG!TATOk c:/J'ISOOx.3000 2 
i 

HYDRO, /3.112 
I - 1:3.q~ CHAIN AGITATOR 1anJ f/> '1500x .JOOO f HYDRO 

Q(5 CHAIN ACtTATOR ¢1/SOOxJOOO f sn~ llYIJRO. 

IJG.6 CHAIN ,;t;trA TOR ept500 Jt..3000 2 13.18 CENTR/J 

f3£J CHAIN AGITATOR ¢4500)(.3000 f 13.f9 CENT Rh 

6.G./J CHAIN AGITATOR f/)'1500 ¥3000 f f.120 CENTRI~ 

!~I.I CHAIN AGITATOll t/)9000 x sooo 2 ~~ CENTRIJ' . . - CENTR/i 
'l7l Cl/A/IV AGiTATOR t:b9000xGOOD f 

tun1 .. -
--- CENTI//. 

51.-5 CHAIN AGITArOR 4'9000xGOOO 2 
, ... ~-
·-r--. 

- 13.20.~ CENTRI~ 
13.8 CHAIN AGITATOR <1>4SOO "1/600 2 
IJ.9 CHAIN A(;ITATDR t/>6000 x 9000 2 f.J.2116 CENTRll 

OlJHP 
- 13.20J CENTRI' IJ./O AGITArDli <P2000x2500 B 

TANK 
- IHIU CENTRI~ 1311 t:Paoooxsooo 4 ....---'.--

fllN fl/2j RECEIVER Y= l/N11 3 ftMC CENTRI~ 
~ . - CENTIU' f3J22 . RECEIVER V= 4HJ f '3.21 . -

B.12.3 RECEIVE A V= l/Nl 2 '312.I CENTAIJ. 

rJ.12~ RECEIVER V= l/N 11 f f3J2.i CENTRh 

fJ.12.S RECEIVER V= l/H 2 1~23 CeNrRt. 
13.fJ HEAT EXCHAIVGCR ¢/200; p::~80N2 f fl.lit.I VACUIJ 

f.tl+.i 8AAOMETIUC CONiJENSE'R </J800 f 'lt+.2 VACUU, 

IJ.14.~ ~ARONeTIUC CONDENSER ¢800 2 St~: . . VAcuuJ 
n11.1 IJ.4RONETIUC ca/YIJENSER ¢800 I fl25 AIR 8£ """~ - - . -·- -

f.Uil TRAJ> V= f142 I tJ.28 CENTA/J. ..,_... 
fJ.15J. lAAP V= (Ml I i°'- 1327. CENTlll - ....... ' i..-.·-·-·· 

....._ 1~15.~ TAAP V-= f142 2 !J.28 8e~r, 
..... ··- - -· 1:~ IJ.2.9. £,ECTR/j 1~1[1 l-IYIJRO"OCK ¢ 1000 x '1()00 ~ 

~ 

1llG.t HY!JAOLOC K ¢1000X4000 t 
- '!JI--" 

- ..... r· -- i--

13.IG.! flYJJA0£0CK tf; 1000 )( 4000 I '"-' 
La.I :--~· ·-

GIG.~ HYtJAO"OCK </> 1000 Xl/000 f (,I') ' ,. 
~ W•-*r": .. -

lJ.f~~ l-IYIJROJ,,OCK ¢ 1000 x '1000 l I - --~~- -- ·-
~IG.f /../YtJllOkOCK ¢ IOOOxl/tJOO f 

-·· ~-

IJl11 llY1JAOJ,,OCK ¢1000xf000 f 
I 

- ... -- -· 



~E lVrEtvf DESCl?.!PTID,~~--;r;u;~~EtvT---~ SPECIFICATIONS 
·\';:,\{ 

NOTE 
! 

6£J: I --- ! 

k;.tzf flYDR060CK <Ptoooxtooo I -
3/lJ llYDROkOCK ¢1000Xf000 I ITEH .!JcSCR.I} . 
IJf(~ l-IYDRD£0CK ¢/OOOxlOOO f SINGLE' 

CENTH//:UGAI. 
. 

3f SH"/HA.: 40M 13.3L CJ.ECTR) IJ.18 PUHP 4 
f3.fj CENTRIFUGAi. PUNP ;jf5M~A; 56M l S!.ISPE/l. - ' 
(J2fl.j CENTR/FUGAt PUHi' ISO~R;20H -~ SINGL£1 - CENTRl/:UGAL ft.'lnll PUMP . . /60Ho/H!f; 20M 4 iJ.JI E£ECTR4 

~ 

CENTRl/:UGAt,. PUMP 160NYHA; 20H SUSPEI fHfl'I 3 -. -;'" 

CENTll~UGAL f60H¥NR;~0H SING LS - --
PUMP 2 ,..,..,.n ,_,_. 

rJ.lD.~ CENTRIPUCA£ PUHP f60M&/HRi 20H " 13.32 Gl.ECT/l~ 

r~2l!6 CENTRl~UGAL PUNP IGOH3/HA; 20M 2 SUSPE~ 

tl2DJ CENTR//;9UGA£ PUMP IGOHlfH1t; 20M 2 SINGL~ 

--- CENTRIJ9UGA£ PUMP !80 H~4f; 20M 3 6.~ et£CTR1c), ·--·-._ ... 
.. f.129.~ CENT/ll/:UGAL PUMP 160H3/HR; 20H 6 fJJd Al>llON J 

IJ.2/. CENTR//:UQAL PUNP f00~1t; 3f,5M 10 1~31 8Etr ~ 

812.f CENTIU/:UGAL PUMP 250MfHR; 56H 2 fJ.3.! l!JeLT ~ 

IJrJl,i CENTRI /:UGA l. 250H3/H~ ; 56 /rt 
; 

PUMP s 
IJ.2J CENTRl~UCAI. PUMP 250N~A; 28H 2 ' 

r.tl'l.i VACUUM PUMP SlJH~IN tJNDER ·70%vACtltl14 3 
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" 
Summary schedule of equipment and materials 

.. 
t, • N Production unit Unit of V/eir,ht 

measure 
equipment material a 

............ ··-·· ··-· I -· 

1 I ~ain production units t )8091.3 6689.5 
2 I Power facilities units I " ))31.5 3512.0 
3 I Unita or w~ter supply 

sewerage end mud disposnl " 479.7 1934.2 
4 . Repair and storage 

; " 1001.2 125.4 
5 ; Service tac111t1ea 

• 6 I TrnnajtoJ"tt\tion . 
" 1~4.G 116.5 

tac111t1ee " (,!;1.r. ~~.() 

Total: 4 J709. n 144JO.J . 
---~ ..... _ -
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NOS 
Trans. 

No aet"ordlng 
lo rroct'91 I No 
llowshcl"t 

1 

2 

J 

4 

5 

6 

1. 1. Oro: n~~"l vj.nr; Un:i. t 

Name end tcrhnlnl cl:arnclcrlsllcs 

~action I. Procco~ Equipment 

Conveyors, f eedcra 

Pln.te fc-cdC'r, width 1800 mm, 
lcneth 18 1n . 
Crnncs, hoists, lifts 

Elcctr.i c UJttlc·rhunc err.me J.?. t 
co.pnci ty ,· liftine }1f.'icI1·~ G m, 
apnn 4.2 m 

Trt\velli11c,. munuo.l c;ca.:r: bloc)::::, 
~ t ca.pa.cl l;y 

Trnvcllinc, mmmul t;Nu· uloclt.:J:i 
1 t cnpncity 

~C1l'AL 

rur.lpD, fume e~~l;..us·~~::o, fano 

6 

Ccntr:i. ru:.:nJ 11t1 r:·L fan wl th nlcct
ric motor 4 A 1 OOr.14 

• 
Suni tnry-cmci1,ccri11c; cqu.i.prnr·1 '1; 

Uot dust colJcctor 

! T(yj_'AL 0£ Sc~tlot1 I. EquJ.1>1nN1 L 

l 

Ty pr, 
Lmncl, 
mrnh•I, 
code 

U t 
Net wrljlhl, kif 

nl . 
of Q\lnn· I 

Ult'R'IU• tlty of ClllC ~otal 
rl'nll'lll pll'CC 

M1muf1ctured . 
t nd 11enou1l y 

us.A 
pc 090 I.I ~'-:of?-

~" itOf'~ 
1 090 

. ,, -

1000 
- ,, -

pc 1 100U 

11c 1 G!> C5 .. -
1\.0 - '· -1 ~o pc 

·····- .. ____ ........... . 

• 1105 

.. ,, -· 

000 
... ,, -· 

1 000 pc 

• I· -

pc 1 ·1 )00 • 1~00 • !, .... 

1\.29~ 
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NOS I 

-;:-;,,m<llng Trans. 
No to prnrr"' 

llnw1tlu.•t-t . 

. 

, 
2 

. 

J 

4 

!j 

Or~ Rcccivi11c Unit 

Name anti tc~·hnk·al charactcrlsllcs 

Section I. 'Electrical Equipment 

ro\"<Or equipment ' 

Control otc.tion bon.I'clr: conoic:tine 
o! frnmc-u cc.ic;n pn.ncl c 

Control ho:y,: of 0 irnluct:i.nn 1:10 ~or:"l 
l'r\ t eu f 01' JSOV (\.. c. ' co11:~1 ~tine 
of lend-in thrrn-pol~ c:i~rn•jt 
l1roo.kcr w/comb.i.rnd.lon 1.1•Jp rated 
fOl' 1GA to 160A :1ml 11\:•i :JH.'tic . 
~tn1·tcr \'11 tl~. tJinr11·~l 1·clny 
rntcd for 16A to 160A · • 
Three-pol r- po\'l<'r box\'•:-: c-:011:-.i. :··:.i. nc 
o! 111rir.te1• nwiLch wi'Ll1 i.'u:~ct": i·nLcu 
for 100A to JOOA, voltnte 
Joo v n. c. 

I' o\·!cr c\'11 t ch honrdc rn 1; ''<l 1'01· 
JOO V n.~. \'•l ti• J f•ritl-in thr"oc-
pole :.~r.·1·:;c11 \:i t11 co111bl.w,tion 
1;rip i·n·tctl for ~~O A nwi t0ll t.'n·t-
pnt C:ll'CUJ. I; l>l'CaJ:cr:-: \;J. :,J1 c·omb.i.-
nn ti on t1•ip rn ~-::d fo1· 1f•J• to 1C~OA 

• 
Th 1•" c-poJ 0 r.m.r:n 01;). r. r· l:n 1•t0.1· r· rn-
tctl ro1• JOOV n. a. in tll1 :.: t-pJ'Ouf 
Pl •clo:·ux·c 

1 

Type'. Unit Net wrluht, kg 
M11nuf1ctured brnnll, ol (Juan· . 

mudc•I, lllCRSll• tll)' of Oii(! total 1ndlgenou1ly 
code rc•mc•nl l>h'l'l' 

111rn1c J 8 .300 2400 

' 
• 

pc 10 t. 0 40 
. 

·1 ?.0 l'C 1, :'~ "' 

• 

• 
Jl r, .. 1'(0 J~O . 

J>C ,-_, ~~ • 1~0 
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NOS I Tnms. 
No l('('OrdlnR 

No I to prorr~" 
llow!lht"et 

. I 
-

6 

. 
7 

0 

9 I 10 

11 

1 

\ 

Name and technical rhornctcrlsllcs 

Electric lichtir1c; equipment 

Di~tri bu ti on pnncl fl \'.'l th l~nd-in 
cirr.ui t 1Jrcn!~cr wl thout trip 
rn. trcl for 100A with ~:.i ::r ·Lh:t•cc-
ph~r.C'! nnd twelve n:i.nr.:;11".'-phn.nc 
brcnk('lrn w:i.th clcct:r.nr.1ngnc·"liic 
oml th~rmnl tripn rntcd for GJA 
nn<.l C'OA 

~inelc-phnnc cLcpdown ti~n~for-
nw1 .. Jfl0/~c0/J'1V, power J'IL UHG 
2!)0 VA 

' . 
Sct·tine breµkcrn 10A, 220V 

Double-pole pluc co1mcctoro 
10A, 220V , 

Light fixture (miccella.1H~1.iu:;:) 

Filnmr.nt, lumine:.~ccmt, 111orcury 
lnmpn 

.. .. ·- ····--·-· .. ...... . 
TO'~AL 

• 
~ection II. ~ntcrinl" 

ro,·1cr cnbl" rntetl up to 1oonv, 
nlumJniu~ co1·c~, rvc; ln:iu]nLion 
nrn1 nhrn-thin~, fou t•-corc cnl>lo 
(vnriouD cronc-ccctionc) 

8 
. 

Typ1•, U11tt Nt•l WC'll(ht, kg 
M1mt1f1ctured (Juan· hruml, of . 
1ndt1enou1ly mu1h•I, 11\l'RClll• tlly of Oil<! total code fl'llll'lll plcc·~! 

pc '1 ~o ,200 

• 

pc Q 10 00 

pc '10 o.6 24 

pr; GO o.G JG 

pc \)~ 1700 

I Ir: 1 ','ii 'JO 
.. 

.. .... ···-· --·· ... _ -
~~!)0 

• 

lo:i '; 4000 
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- NOS 
Trens. 

No a«ordlng 
to proct'sa No 
llowsbeet 

. 

2 

) 

. 
4 

5 

• 

. 
Name and tc('hllll'al choroctcrlsllcs 

l'ower ca.blc rntccl for GGO V, 
rubber or PVC inoulo.tion, rubber 
of PVC c.hcr..th:J.nc:, two-core, 
nlumlnium core cahlc, cro:.m 
ocction 4 to 70 mn2 . 
Control cable, n1umin:lnm, cnroa, 
PVC in::mlntion nnd :ihcn.th:i.ne, 
~ro~n-oection 2.5 mm2, 4 to Ji 
cores 

Hook-up wire, C\luminium cmrco, 
cron~-cccti.on 2. ~-· mm2, l>VC 
sher.. thing 

TOTAL 

Steel pipe ID 25 to G5 
--... ···-···-- - - .. ···-- .... , . . . 

~CY.i'AL of ~cc·tion I. Equip111\~n \; 

'l'~AL of :;cc·tion II• I.iti tol·lul o 

• 

-

9 

TYJl''. Unit Net W<'ll(ht, kl( 
M11nuf1ctured bruml, of (Juan· 

I 
. 

moclt•I, mcmm· tlty of one total 1ndlgenou1ly 
colic rcmrnt plCl'C! I 

I 
l<m ~ 800 4000 

. 
• lcm J ~00 GOO 

Jeni 1 16 16 
. . .... . ... _. .. _ .... 

9416 

m 1~00 .3200 . . . . ··-· ........... ,. . .__..... 

!.i~OO 

12616 

• 

, 
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NOS 

No a«nrdlnR 
to PF'?"4'H 
UnwslH~l·t 

1 

2 

) 

4 

5 

6 

7 

8 

i.2. Med1~m and tine crushing 10 

Tr1ns. 

No 
Name ond tr.'-'hnlcal <'harnctcrljllcs 

Section I. Procias "~qulpmcut 

Crunhil18, c;rinuinc, bcne!l elation 

F.ln\1 cone c1"U:.;hc1•, couo uia11h)to1• 
2200 mm . 
Medium cone cruaher, cone tlla
metcr 2200 mm 

Incrtin screnn. Giove oi~c 
1750xJ860, motor rntod for 
1u.5 k~ 

• 
Inertin ncrn~n. ~iovc oizo 
2~00x6400, motor l'O. ted tor ~5 lcW 

l1'0n ocparntor !or conveyor belt 
1000 mm wi ~le 

Iron detector 

TOTAL 

Convoyoro, !oedcrn 
• 

Tro111~hcd hel t conv~yo1•, hcl t 
\'l.Ld th h·OO nun, lent~ ~h 1·10 m 

; 

I '.h•OU(")lCd uel t \iOm· .. :,·or, l1clt 
Y1id -th 1400 mm, 10~1cth 1 JO m 

Type\ 
hrnrul, 
mwlc•I, 
cutlc 

Unll 
ol I (JHlln· 

11\l'lt"ll• tlty 
ll'mcut 

lJC 3 

pc , 

pc , 
pc 6 

pd 1 

pc f 

pc 1 

pc 1 

Net wrl&eht, .kl 

of 1111C' 
plt•cc I tot1d 

100J'75 

1009JO 

71)0 

19000 

5,00 

190 

325125 

100930 

7150 

114000 

5700 

190 

M11n1ll1cturrd 
tndl1e11ou1ly ' 

u::rin 
Tl~ \.f. 

Mu:r.o!'9 

-"-

-"-
-"-
-"-
-"-.....•... - ·------------

561095 . 

6 tl t.iuo I G tl ooo 
• 

40000 tlBOOO 
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NOS 
Trans. 

No tK'C"nrd1n1 
tn rrorC'!UI No 
flnwsh~t 

. 
9 

10 

11 

12 . 

1) 

14 

15 

I 

1 1 

. Type•, 
Name and tt'rhn1,·1• t'harnc:1cr11un hmml, 

inrnh•I, 
code 

·Trip cn1• for conveyor w:l th bolt 
T:icltb 1400 mm 

Au tomn t:lc bf'l t w"iclrtomf' t r~1· .f.'01• 
conveyor wl th belt w.lclth 1400 mm 

Automntic bcl t •\•1cichtomctcr for 
conveyor with bcl t \'1idth 1000 mfil 

Scale with cloctrovibrnti11c; i'ccd-
er Tlith copnctty 0£ 320 t/h • - .......... . . ' ... -·--·-···- .... - -··-·· -··· 
TOTAL • 
Crnnen, hoioto, li!to 

0('nt!:rnl purpoco .E. O.T. crp,nc 
copacity 20/5 t, opu.u ;?2.5 m 

Cf)nf'J•nl purp<.lun E. O. T • c:-rnnn, 
C!lpnr!i ty ~0/5 t, cpou 10. 5 m, 
lir.ht clu ty 

Gcncrnl-purponc E.O.T. crnn~, 
cnpnci ty 16/J.?. 1.) vpt:m 10. ~ m 

• ... --··-· • 
1.rOTAL 

U111l Net Wt'li(ht, kl 
M1muf 1c:tured of """"" • 

1111'A!l\I• Uty of ont' total tnd11enou1ly 
rl'ntl'llt pll't'C 

I.} :J .SK 
I>C 1 1.)J~() 1JJ56 Cu,/Opi::· 

JlC 1 4~0 450 E 1.1 ~ol'e 

pc 1 4~0 45C . ,, -· 
. 

l' c G G74~ 40~70 _. ,, --
..... ........ - . .......... ···~ ·----····...---

166726 
,_, .<;,4 

Zd.'.~ 

I HO!epE 

pc 1 ~~JOOO :?J600 

• 
·-I, -

TIC 1 ' 17000 17000 

J•C 1 1(1'.jOO 1G~i00 ,,,__, .. -----
. ........... ,,. .. 

• 1GG·r 26 
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NOS . 
Ty fl"• Unit Net Wl'll(ht, ki 

- TrAn9. I Mftnuf1ctured .. No Ar<'ordlnR Name and tl'C'hnl«'ll <'horftctNlsllcs 
hmrul, of (,,hum· 

I 
• 

tn prot·.-~~ No 
mo1lc•I, lll•'R'lll• tlly of 1111l' total 1nd11enou1ly 

flnwllht't•t 
<'UclC r1•nu•11t plt•t'C 

. I I rumps, tume e:x.hnuotcrf, !nno 

16 I I Fume exhnul:'tcr v:i th motor ~A-2001 I I 1. I 4~00 
I iJ .'· • •• ,:.. 

-!>4 pc .3 1500 

17 I I c~ntri!ueal dust ran, motor I I -- ,, -
4A10054 . pc !)00 ~00 

-· --·· ..... -· ..... ..... _ ·- .. ·~ .. - ··· 1 ·:·~;o~-- . -
TCY.l'AL . 
Cnni Lnryocnc;inonrlnp; equipment I • • 

10 ,·:at tluct collcc·tor pc 1 1300 I 1)00 
• 

i 19 I wet tluot collector J>C .3 1~00 4~00 , 
20 Uouo~hold nlr concU. t.Lonor pc 1 ~3 I 53 -- --···· ··- •·.. . ... ....... -· .... .. _ ..... ·-----·-·- ·---· ···--··· .•...•..• ·-··-- -· 

' I t: 'l.10TAL ~0~.3 • 
I I Pipe tit tinr:o 

t 21 Valvcn I I l<c; I I I 2~00 ... 
• Iii nee ti on ll. r.~nt~ri.n l.n • 
#. 1 P1pelineo l~c: I I I 20000 

' ,.. 

-~ 
1.rot.nl o! ~nctlon I. ~qu:lpmnn~ I I • I 112.))99 

I .. 
~ Tot~.l o! Sec ti or. II. r.;r.i tc:rJt'l o I I I I I N'OOO en 

f; 
0.. 
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NOS 

No 1«nrd1n1 
tn prorM1 
Uowshfft 

1 

2 

) 

4 

Trans. 

No 

111edium and Fino Crus1lJ~~ 

·: .lmc 11nd tcrh1U~1I <'horactcrl»llcs 

Soction I. Eloctricnl Equipment 

Tran~former oubctntion complet 
including 
- trnnnformPr 1000 lcA 
- HV input cnbinet 
- 1.v inpn t cnhrn"t 
- occtlonnl cnuinot 
- lines onbinot 

Control etntion bon1•dn conniatinc 
ot !rnme-decicu. pa.nola 

Cont1•ol box o! inc.luctlon motorn 
rnted ror JOOV n. c., conni f1t.i.ne 
Of l~nd-in threP-poln circuit 
brenk,..r w/combinntio11 tl'ip l't\to<.1. 
tor 16A to 160A nrnl mncnl" tic 
r:tnrt~r wl th thormul J'cluy i·a tcu 
tor 16A to 160A 

rowC'r nwl tuhbnxf"f' J'rt 1.r·cl rol' JOOV 
n1 c. with lc,.ul-in l.hJ·c·~o-poln 
,,witch with comb:i.na.t.i.on tr.Ip 
rn t~d 1'01• ?50A riml t ~u 1>11 \.pu I. 
circ~lu t . bron l::n1•:.i \'d. th c~omtlrHi
tion trip ru:tcd .ror 16A to 1GOA 

Ty pr, 
hrnncl, 
muclc•I, 
cude 

• 

Unit 
of 

mr.111111· 
rl'mcnt 

oet 

po 

J>C 

~ 

Net wtl6tht, kl 
(J1111n· I • M•m uf 1cturn 

I 

my of one 
piece I tut•I 

1nd11enoil1ly 

2 . 19700 39400 

1~ JOO 4500 

it.> 40 ~00 

5 ~4 120 

• 
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NOS 

No ftffordlng 
tn J'fCt<'4'"' 
llnw!lhfft 

5 

6 

7 

7 

7 

8 

9. 

10 

Trans. 

No 

1 " 

Name 1nd tc"·hnlnl charocu!rlsUcs 

Power owitchbonr<ls rnted ror JOOV 
n.c. with lend-in three-polo 
f"Wi tch with r.ombina ti on trip 
1•ated for ?.!jOA ru1d t~n output 
circ1.ti t brc•nl\c1•0 \':i th comb.Luu.-
ti on trip ra.tcu !or 16A to 1GOA 

Three-role mrr.netic nturtcro 
rntccl £01• :mov u.c. in dllr~ 
proof enclo:~urc bobbin 220V ther
mnl rea.l o G JA, '1 OA • I! ~A 

Eloctric lichting equipment 

Electric lichtine equlprimnt 

Uiotri bu·tion )JC1J1t:•lo \'Ii tJ1 ] onn
in cirr.ui t brco.ltor \'d. ti1ou t tJ•:i.p 
rr.~~d tor 100A with .nlx tln·rP.
pha:ie nnd twcl vc r.:ln11 n-phntH' 
brcal:ers with <!lE'c tx•cunncnc·t.lc 
f\nd thcrmo.l tripo I'ntol). for 63A 
n.nd 20A 

Sin~l~-phune ctopuown ~;1•t:m A.foJ•mrr 
)00/220~24 V, ,.ower rntin,.; 2~0 VA 

:.lettinc brooltc1·n 10i\, ;:2ov 

I 

Double-pole pluc conncctoro 
10 A, 220V 

Tyrr, 
hrnncl, 
mmlt!I, 
code 

Unit 
of 

meHU• 
rcnu•nl 

pc 

!lC 

pc 

pc 

I' r. 

pc 

Net well(ht, k1 
(Juan· 1-----r-----

my 

!:; 

.)0 

• 

~ 

10 

60 

~o 

of one I total 
plc'l'~ 

170 050 

70 

~o ~~o 

10 100 

o.G IJ6 
• 

o.G JO 

M11nnf1ctured 
lnd11enou1ly ' 



1 s 10 . 
NOS I · Net wcl1tht, ka 

T · TyfH', Unit , , I M11nuf1cturttd r1ns. . hrnml of ..,u1rn· , 
• No ar«'nrd1n1r No Name: onll l<'\'hnlul rharnctc:rhillc:s mmh·I', nu!R!nt• lily of one I total 1nd11e11ou1ly 

lo prorrittt code rc•mc:nt piece Uowsheet 

I I 
Li.cht tixturo (~cicello.ncouo) I I pc I 190 I I 1740 

12 I I Filnmcnt, luminescent, mercury 
:i.nmp~ pc 260 · 105 --·· ---·--·-···-.. - ___ ... ... . . ·-·.. ...• . .......-.... _..__.,.. ·----. - . 
~OTAL '17~81 . 

Section II. ~atcrialo I I 
I I I . 

1 . I I I1ow~r ~nblc rn.tecl up to 1000 V, 
alumlnium cC"rco, PVCJ .l11m.lln Uon 1 

• 

e I I nnd nhcathine;, !our-core cublc 
(vnriouo cro:>cc-occtionr:) J I km I G.1 I 15372 

• 
• 2 I Power cnblc rntccl for <iGO'J, 

:; rubber or PVC inouln.tiou, i•ub.bcr 
1 of l'VC ::hentliinr;, two-co1·c, 
:: ~luminlum cor0 c1~i.1 ~, <'l'O:i::: 
~ section '1 to .. (0 mm2 I I l::m I G; 5 I UUO I ~200 
8 ) Control co.blc, nlumlnlum cqren, 
~ PVC inrulvtion rnut ~h<m Lldnc,, 
t r1'0 ~r--r:cc tlou :~. ~, mm?., '1 Lo SI 
... 001,ca I I Jcm I G I l~Ul> 11 ~~()O . , 
I;; 4 Boole-up wire, nlumin.1.u111 <:6.>rc.c, 
'I! croc:~-:::cc ti on 2. ~ · mm2, l'VC 

: 1 :::hint: -----·-· -· · ---·-- -··-· --·· · ~, ·---v---- -~-e 604 · · 
"' c .... 
A. 
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NOS . 

Trant. 
No 1tt0rdln1 Name end tcchnlcal <'lunactcrlsllcs 

to procf'll No 
tlow1hfft I 

. 
5 Steel ~ipe ID 25 to 65 - ··-·-- ··-- -·--

TorAL of Section I. 
Equipment 

TOTAL of Section II. 
Ma.torit\ls 

' 

• 

. . 
. 

-
• 

I 

1 6 

Typc>, Unit Net WC!lght, kl 
M•nuf1ctured brnnd, of (Juan• 

I 
• 

mud el, meaina· tlty of one total 1nd11enou1ly 
C'ude rcmcnt pll'C:Q 

m 1750 5350 . -.... -· 
47581 

1,7454 
' . 

• 

• 

. 
• . 
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NOS 

No arc-nrcltn1 
lo rro''C''"' 
flow!lll«'t't 

1 

2 

) 

4 

5 

Trans. 
No 

1 7 
1.:l •. Oro blnrnH11p: ntornr:~ n.n1l oonvn,vor,, r.nlr.-rl."" 

&°If amc und l<'drnlc·al <'hnrnrtttrlsll<'" 

Section I. Proceao equipment 

Conv~yorr., tender~ 

Trouc,11cd bcl t oonvc:yor:~ bcl t 
\'lidth 1000 mm l.enctl• 170 rn . 
r110 c~p~city 500 t/h, h or 
pllc 10 m 
~~~~~~~~~~~~~~~~~-~~·~~~~ 

TOTJ.L 

Crnnr.f', hofc ~o, lift.n' 

Gtmc:rnl purJlOne E.O.T. crone 
cnpnci ty 5 t opnn99 m h G m 

Trnvcllinc;, mnnut1.l r,c~u· 3. ~ t 
cnpP.ci ty h 6 m 

...__ ___ . -----···-··· .. 

'rOl'AL 

Autor.tob.tJ r:-r., c-nr:: Vl"h'l cn.lr. 
\':hncl. c~:cn.v:Ltor cruwlcr l!1t>u11 ~eel 
r.hovcl 500 t/h · 

Nc•t WC'IJ(hl, kit 
Ty fl"· 
hru111l, 
mullc•I, 
code 

Unit 
of I (j111111· I .--

mc•n'ln• my 
rcmcmt 

of 1111<' 
ph•rc I total 

pc I 1 6'1 Q()() Gt1000 

I'~ I 1 1JOOOO 1JOOOO -'-.---1 .. ---·, 
I I 

194000 

pc 1 I ..,.,90 ... '· ~ I 2290 

M1rn11fft('tUrt1I 

1mll1enou1ly 

11~~2. 

1 •vM:_ 

pc ~. j9_9_ _____ r:~ -··· .. I - ... --. . . . 

2~UO 

7~1GOO I"\ 

•·· 1;1200 }>(~ 
[."1.-A,c,y .. 

• 
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1 

1 

2 

Name end tcchntcal ch1r1cter11uc1 

18 

Typ~. 
brand, 
model, 
code 

Unit Net we11i1i, i.1 

measu· my of one · total 

···--· I I ' I ' I 
. I I I I I 

of Quan· I 
rement pleco 

Section II. Materials 

SJleelstxuctures 
---·--- .... ···-· .. .. ..4-..... .. 

TCJrAL Section ~. Equipment 

Section 2. L1o.terinls. 

Ore blonding atorace and conveyor~ 
galeriea 

Section I. Equipment Electric par1 

~lectric power equipment 

Tranof'ormer substation (KT 
including: 
- trnnaformcr 6JO kW 

voltage 10/0 H-0 2J kWA 
- HV input cnbinet 
- LV input cabiner 
- s~ctional cabinet 
- line ca b.i.net • 

J) 

Control otation bonrclo conoiotine I ot frame- dooign .po.nclo 

oet , 17500 17500 

pc 2 • 
pc 2 

pc 2 

pc , 
pc 4 

1 pane~ 5 JOO • 11500 

·• 

' ·t·. 
• '· . 

M1nuf1Ctured 
1nd111nou11r ' 

: 

••• ... 
+ 
I 
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~ 
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L 

-
NOS 

Trana. 
No attordlna 

No to procen 
llowabeet 

. 3 

4 . .. 

5 

6 

7 

. . 
N1me end tcc:hnic1I char«tcrt1llc1 

Control 'box ot induction motora 
rated tor 380 V o.c., conoi oting 1 

leo.d-in tnree-poln c"t Y cui t b1"cnlc-
er w/combino.t:ton. trip l'atcd !or 
16A to 160A and mngnntic ot~rtcr 
with thermal rel BY ra;t~d for 16A 
to 260 A . . 

Three-pole power boxes conoi::itinc 
ot mtu:itcr B\ti t ch with ruoeo ro. ted 
for 100A to JOOA, voltage JOOV 
o..c. 

Power awitqhboardn rated for J80V 
with lend in throe lote owitch 
with conbination 

'hrec pole mncnetic ato.rtcrn 
ra.ted ror 380V in dunt proo~ 
cncluourc bobbin ?.20V thermal 
reals 6JA, 40A, 25A 

DiAtri but.ton pr.u1clo with lend-in I circuit 'brenlccr Vii thou t trip 
rated for 100A with nix thrcc-pho.i 
o.nd twelve oin~le-phnoc b1·cnl:cr:J I with clectromn;;nctJ.c and thermal 
trips rated for 6JA nnd 20A 

I 

19 

Typ<', Unit Net we1111t, kl 
Manufactured brand, ol Quan· 

I ' model, mc11u· tlty of one total 1nd111nou1ty 
code rement piece 

~t 

pc 10 40 400 . 
. 

I . 
• po .30 24 720 

. . 
~ 

I 

• 

Re 
• -

pc 6 50 JOO 



5 

. • 

• 
.: 
~"' -t --..... 
s: 

~ 
t ... 
• Iii 
'
= ... 
i 
-c 
CD 

a:: ... ... 

.. 
NOS 

No ac:conllnr 
to proc~s• 
llowsheet 

. 
8 

9 

10 

11 

12 
. 

13 

1 

2 

) 

' 
' . 

Trans. Name end tcchnlcal charactertsuca 
No 

I Single phone atepdown trnnsfor-
mer J80/220/24V:p.r. 250 VA 

Setting breakers 10A, 220V 

Double pole pluc collllectors 
10A, 220V . 
Light !ixture (miacellaneoua) 

Search light 

Filament luminoocent lump 

TOTAL 

:Polver cable 1000V Al COl"C cnulo 
PVH imJuln ti on nnd nhca:~hinc 
4-core (di~ sections) 

Po,·: l\blc rntcd f.or GGOV, .1"l.lhho1 
~r PVC inoulntion, rubber o.r 11VC 
,\ea.thine, two-core, aluminium 

core cable, cross ocction 4 to 
70 mm2 

PVC. l<->f> ').If 2.... 
Control cnble, cores, 
PVC in:JUlatlon nnd sheatru.ne, 
croa:1-section 2. 5 mm2, 4 to J7 
cores 

2n 

Net weight, kl 
Ty pt'. Unit M1nuf1cturr.d 
brand, ot c~,h1an· 

I 
• 

model, mcasu· tlly of one tots I 1nd11enou1ly 
code remcnt piece 

. 

pc 15 10 150 

re 40 ·o.6 24 

pc 40 o.6 24 

pc JOO 2400 
I 

• pc 20 20 400 

pc 620 26(\ . 
24223 

17625 km 7.1 • 

km J.5 uoo 2£320 

• 
km 4 200 800 
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• 

• 
~ 
C) , --... 
s: 

~ 
~ ... 
• & 
~ .. 
~ 
:s: 
4 ca 
c 
t 

-

NOS 

No 9COOrdlnr 
to proct'!I 
llowshttt 

. 
4 

5 . . 

. 
Trans. 

Name and technical characterlsUcs 
No 

Hook-up wire, aluminium cores, 
cross-section 2.5 mm2, FVC 
sheathing 

TOlAL . 
Steel pipe ID 25 to 65 
....., _____ 

_ _______ .. IP"••· ... --.-....... -~ • 

Ta?AL ot Section I • 

I 
Equipment 

' 
TO?AL ot Section II. 

Materials 

. 

• . 

21 

TypC', Unit Net welKht, kl 
Quan· M1nufactured 

brand, of 

I • 
model, mcasu· tuy of one total tnd11enou1ly 
code rcmcnt piece 

km o.a · 16 13 -
11238 

m 1600 5150 

---· ... 
• 

24223 

. 16388 

• 

• 
' 
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~. 
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I 
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• Iii 
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I .:t 
~ 

. t 
I CD 

c ... 
0.. 

• .-...--r ....... ___ , .. " -· ...... .__ .... .,~ ...... ~ •It_ .... ._ ' ' • 

. 2? 
1..4. Unloadins uni-fa -

NOS Typ«', . 
No acoonUnr 

Tnns. 
N1me and tcch~lcal characteristics brand, 

No model, to procna code llowsheet 

. Section.I. Equipment Process 

Conveyors, !eeders belt 

1 Belt conveyor width 1000 mm 
length a m 

2 ~roughed belt conveyor belt . 
width 1000 mm length 140 m . 

3 " Troughed bolt c0nveyor width • lOOO mm length 450 m 

4 Troughed b~lt conveyor width 
o! belt 1400 mm, length 1.)0 m 

5 Troughed belt conveyor, width 
of belt 1400 mm, leneth 20 m 

6 Automatic oimple tare 

7 Automatic belt weietitomctcr ror 
conveyor Tl! th uel t width 1000mm 

. T<nAL 
• Crane, hoioto, li!to 

8 Genernl purpose E.o.r. crnnP. 
copuci ty 5 t 1 tipru1 9 m h 6 m 

. 

Unit 
I Net we11ht, kl 

M1nuf1ctared of Quan• • ,. • 
n\CHU• lily of one total 1nd11enou1ly · 
rement piece 

. 
• 

,, ~,, 
pc 2 6870 1.3740 . ,,~.~ K. • 

i UK<:t/> E. 

p~ 1 .31000 .31000 ·- ,, .. -. 
' . 

pc 1 64000 128000 ,, --

pc , .36000 ·.36000 ... ,, ·-

pc , 4000 4000 - ,, -

pc , 1815 1815 -·· ,, --
• . 

pc 1 450 4-50 ,,.-

-
215005 

• pc ~ , ;:?2'.)0 2290 .. ,, .... 
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NOS 

No 1«0fd1n1 
to proce11 
llowsheet 

. 
9 

10 

,, 
. 

12 .. 

13 

1 

. 
Trans. 

Name end tcchnlcal charactcrhlllcs 
No 

Cenero.1 purpone E.o.T. crnne 
~apacity 5 t span 15 m H 12 m 

General purpose E.O.T. crane 
co.paci ty 5 t, spo.n 9 m b 1 2 m 

I Travelling manual gear capacity 
3.2 t 

Simple prcpnrntion apparatus 
capacity 2. 2 t/h __ ... - .. -. -.... - .. -···-····-- .. ·----
TOTAL 

' 
Pumps, fume exhauaters, fans 

Centritugo. dua·t tan 

Section II. Mo.terinln 

Ste~l structures . 

Toto.l: Section I 
·Equipment • 
Sectlon II 

I 
Materials 

Ty pt\ Unit Net welKht, kl 
M1nuf1ctured tunnel, of Quan· 

I mo1lcl, tnCHU• Uly of one total 1nd11enou1ly 
code remcmt piece 

.lJ '.jl 
1 3210 3210 ,,, .•,1: pc 

E 1.1l:vJ1t.:. . 
pc 2 2J~O 4700 . fl ··-

pc 1 99 99 .. -
. 

I . 
• pc 1 1900 1900 ,, -

- - ·--
12199 

pc 2 500 1000 I -

• 
lee 119000 

-

22804 

• 
~ 119000 

' 

. 
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NOS 

No 1ccordtn1 
to prOC'~91 
llowsl1eet 

1 

. 

2 

J 

4 

Tr1n1. 

No 

. 
N1me •nd tcchntcal charectcrllillr.s 

Section I. Equipment. 
Electric purt 

Electric power equipment 

Trnnsformer oubotation.{KT 
including: . 

- tra.noformcr 6JO kW 
voltace 10/0 4-0. 2.3 kWA 

- HV' input cabinet 
- LV input cabinet 
- sectiona~ cabinet 
- line cablnet 

-J) 

Control stntion bonrdo contJ1D.tine 
ot frnme dcoisn pane~s 

Control box o.r induct;t on motors 
rntcd for JBOV n.c. Cf'>nsio~J.nc o! 
J..-n<\-in thrcc-polo c~.rcn I. t brcmko 
W/ con:binnt.i.on trip rnteu for 
16A to 160A and mncnctic otnr1.ed 
with thermal roluy 16A to 160A 

•• 
Three-pole power br>xoo conni:::tinc 
or 11:'\ntor switch w.L th f11 r:on l"O.Lod 
for - "'OA to JOOA, vol tot;e .380 V. 
a.c. 

I Ty pr, 
brand, 
model, 
code 

• 

Net Wflght, kl Unit 
ol Quin• 

I mc11n· Uty of one 
rcmcnl pl CC(? 

tot1l 

-

EJet 1 

pc 2 
pc 2 
pc ,, 

.:. 

pc 1 
pe 4 

' 

11 pnnal, 17 
pc 25 

.. pc ,, 14 

17~'00 

t ' 

I 300 

I 40 

24 
• 

17500 

5100 

1000 

336 

t 
M11nuf1cturcd 

1ndt1enou1ly 
I 
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NOS 
Trans. 

No l('('(lrdln1 
No \i> pro<'t'SI 

llow•het•I 

. 
5 

( 

. 
7 

I 

a 

9 

10 

~, 

12 

. 
N1mc •••cl ~~chnlcal ch8fac1crlst1cs 

I 
Pcwor cwitchbonrdn rnted tor 380V 
with lend-in tlrrec-pole nwi. tch 
with combinnt!.011 tr.l.p l'{:.tccl .Cor 
250A and t'l.on autp\.\·t clrcui t 
breakers with comb.lnation trip 
rated !or 1GA to 160A . . 
Threc-polE. mnt,;aeti~ oturii:!1'0 
rn tod ior JOO V in L1uo-p1 .. oo.r 
er..clo:lsure bobbin ;~2CN .thermo.l 
relo.is 6JA, 40A, 25A 

Distribution pnnP.ln with lead-in 
circuit breaker without trip 
rated tor 100A with 12 sinule 
plu.oca brcnkcrr; wl \h cl cch·omo.g-
netic nnd thermal .tripD .1.:a.tcd 
tor 20A 

• 
:Jin,le-phase atcp<lown ;trnnoformr.~r 
)80 ~20/24 V, power ra.tlll.$ 250 VA . 
Setting breo.kor~ 10!., 220V 

Doublo-polo plug connectoro 
10A, 22UV • 

Light .tix·ture (mlocelli.noc>uo) 

~'J.l'lmcnt, luminecce1rt, llH..lrcury 
lamps 

TO'CAL 

25 

Tnu•, Unit Net weh,1ht, kl 
M1nufactured Quin· brirnd, of I • mmlel, mc111m· my or one 

I' tot1l 1nd111nou1ly 
code rem cm\ piece 

. 
Jlr. 4 170 GOO 

. 
I . 

• pc 4 170 6BO 

pc 15 50 750 

• pc 1~ 10 150 

pc 60 o.6 46 

pc 70 o.G 42 \I 

l>C 510 4140 
• 

pc OGO .31~ 

' .)0201 



~, 

• 

• 
!i 
'\) 
• -.-.... 

t; 

I~ 
I e-... ., 

I; 

~ 

l 
~ 

! 
t 

NOS 

No l«"Ordln1 
to procesa 
llowsbect 

1 

2 

) 

4 

5 

... 

Trans. 
No 

Name •nd tcchn~cal characteristics 

Sectiop II. r.~a.tnrio.la 

Power ca.ble rntoci up ·to 10('0 V, 
aluminium coreo, PVC inoulc\ ~ion 
n.nd nhenthinc, roul'-c•n•c co.l>lc 
(carious croos-oectiono) . 
Po\ver ca.blc (;60 V rn bucr or plas
tic iilculatlon, rubbc1· or l'Vll 
~..heatiinc 2,4- core Al corco 
oection 4-70 vv2 

Coni.rol cnblc Al co1•eo PVII ir.:u'
la.tion and ·:~het-.thil'l{; seo·tiona 
2. 5 mm2 '1-37 c01•c o .• 
llook-up wire, Al corco crono -

. oection 2. 5 mm PVC shco.tini; 

T<nAL 

Steel pipe ID 2~-G~ 

---------------- ··- ··-· '"'---···----
TOTAL Section I. J,;quipmnnt 

• Section II. J1;ntc1•iHJ.11 

?.6 

Ty pr, 
brand, 
anudcl, 
code 

• 

Unit 
ol 

mc11u· 
rement 

ltm 

km 

l:m 

lc1n 

• 

Net weltcht, kl 

CJ"•"· I I Uty of one tot1I 
pl~CO ' 

I 

13' 14542 

a GOO 6400 

10 c.'00 2000 

1.5 16 24 -
• 229G6 

m I )100 9100 
•·-.. - • -··--·-·"- I ---- I _ _... f -· 

.)0201 

.320GG 
I • 

Manufactured 
• 

tndt1enou1ly 

r-
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NOS 
Trans. 

No ftC''nrdln1 
lo pm<'~91 No 
llowshttt 

. 

1 

' 

I 

2 

) 

4 

. 

1. 5. Dry Grint1:l116 

. 
N1mc 1nd tc,·hnlnl rharactcrl1tllc1 

Soction I. Equipment. Procoas 

Crushinc and erindine oq1lipmnnt 

Dt"l.am l>o.11 mi~l - 37on 1.un, 13!)00 r.1111 
\'i:I. th 11101.or 1 iOO )~\'I, 100 l,pra, 
~000 ~. .. . 

- 1'o.n motor, ~·~ )<\'i'. 1500 i,1>m 

- locnl luuric~nt otution 1 J5 l/min 
- central crcaoo rit~ Li.on 
- bo.ll. chui·;;o t/. 11;n mm 

I 

Chemical equipment 

Air ocpn1•otor, ~ 47~0 mr11 
lower pipe cUumc1,cr - 1600 mm 

Cyclone, ~ 3750 nvn . 
' ··--· ---·-- - . . . . .. -·· . - .... 

TOTAL 
I 

Cranes, ·hoicto, li!to • 

Elc!ctric ·trtwcl U.nr: c1•ru1c ';>O/r; t I optu\ 10.~ 

. 
Ty pr, Unit Nel we11ehl, kl 

M1muf1ctured brand, of (Juan· • mrnh•I, "'''"'"" Uty of one tot1I 1nd11enou1ly 
code rcmcnt pl~ce 

I 
. "'$':::. R. 

l>C ~ ~14MO 1070000 

?135 ·1t'.'~75 
I 

• 011.0 r.i,.,o ~ . . 

'.:'75 1~75 

100000 !)00000 

l' c ~ 17 fJ75 U9J75 _,,_. 
,. 

194r;o 97250 l1C ') - " -. .. . ............. . . 
177)375 

pc , ~GGOO • 2GGOO 
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NOS 

No acrordtn1 
to pm<'t'H 
Uow1heet 

5 

6 

7 

8 

9 

10 

11 

12 

Trans. 
No 

Name end tc"·hnlnl rhau1ctcr1sucs 

Electr~c tl'<wc-1 linc muc;nr tic 
crane, 15 t, Dpan 13.5 m 

Tower crnne, 4 t, liftine hcj, c;.ht 
72 m, boom - 40 m 

!li?lflle-beC\m <'lcctric trn.vclling 
c;rnne, 5 t, spt\ll 6 m, hoicht - 6 1 

._.__._ .. _ . ... .. 
TOTAL 

Convcyora, focdora 
' 

Del t convc~·o1• \'Ji tl:. L1·JppP1·, 
lcncth - 280 m, bol1; wltlth -
1000 mm 

Diochf.'ree car !01· convcyur 1000mrn 

Contj nuou •. v1cic;hcr, muxl1uum 
cupuci ty 2 6J t/h · 

Belt wci,,;hor ·to:- \:onvc•yo1• H.100111111 

?.8 

Typ<', 
brand, 
muct-.•l, 
('()dt 

• 

---------------- .. -·----' .... ,_ ........... . 
·~OT,\L • 

PumpD, !ans, nxi;o.n::iora 

' I Pn-::ur.ic tic chombPr pump, 1. 29 lee; 
o~ comp1•csocd o.ir pc1· oc.:cond 

Unit 
ot 

mt~ll!UI• 

'""'""' 

pc 

pc 

pc 

pc 

pc 

l>C 

pc 

pc 
~ 

Net W~l1Cht, kl 
Quan· I . 

lily 

1 

1 

1 

of one I total 
plcro 

24900 24900 

114000 I 114000 

1980 I 1900 . 

Manufactured 
• 

1nd11enou1ly 

" 1, Id~ 
I II' ii' f'I/ 

•( ·-· 

. ,, _. 

•• .. ·••• , • • ·- I • ......_....._.._ • ...,...._ __________ _ 

2 
,, ... 

~ 

" 

~ 

• 

102400 

9106 

2J~O 

~ !)0 

1674fl0 

204960 

10212 

11750 

900 

__. ,, -
" -

• •• • I ..... ··- • - I ·-----..-.-11-----------
.30062 

• 

I oo~o ~.0250 
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·1 

~ 

• 
NOS . 

Ty pr, Unit Net wt'ltcht, k1 
Manufactured . 

Quan· Trans. brand, of 

I • No acrordlng Name ond technical charactcrlsUca murlt•l, mt!aim 4 tlty of one total 1nd11enou1ly 
to procesa No c:ode rem en\ piece llowshttt 

I . . 
1) Cantilever centri!UGC\l !an, . 

5 7opo I 
~5POO 

(.I~.;>~ 
170000 m.)/h, 9 C:?2 kc;/m2 800 1( .~ pc 

: 
1 · 

. . .. . .. . . . ·-· '"•--··· .. ................. 
T\YrAL . 75250 

Sanitary equipment . , 
15 . :'Ju.at trap pc 2 '1JOO 2600 • 
16 Domeotic air comli ti oner pc 1 ~J 53 • - ·•·····- ...... ............ ---· -· ·--·· ·······-·- ·-- -· ,_.... _ .. 

' 

.: TOTAL 2G!iJ 
~ ... 
·v Pipinc 1'1ttingo -- 17 Valves lq:: 

. 1500 ' -- • 
~ Section II. r.latorit-\.ls 

t 1 r1pelinoo kc 14000 ... -----·· --- ............ -.... -· ......... -·· .... __ ... .. .._..__ . .... ----~ 
Total: tor ucctlon I - cqulpmcnt 120:'440 

• 
• 
& 
j! !~r acction II - materials 14000 .. 

Section I• Equir.mci,1;t, F.J <:•c·tr.Lc: r1u1•1 • A 
Electric powc1• C!Qllip111cn·t ~ • 

1 TrC\llafonncr ~Jubctu:tlon comnlct :.~ct 1 1'/!jOO 1r{5l}Q 
incluu.iue: 

<C 1, CQ 

f ·C 
1· ... 
,' l\. 
i-,. 
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. 
NOS 

Trans. 
No according 

to procese No 
llowsbect 

. 

., ... 
-

~ 

I 

Dry Grindine 
. 

. 
Name end tcchnlcal charactcrlsllcs 

- trans!Ol'fllCl' 630 k\'IA 
- input HV co.binet 
- input L.V. cabinet 

- sectional cnblnct 
- line cc.blnet· 

Complet switchboards P I-1 P4-
-10 lcV, 
including 
- input cabinet oil b1,cakcrs 

- cectionnel cabinet circuit 
brcalters 6 JO A 

- sectionnel switch cabinet 6JO ;.. 
- vol tngc tro.nsi'ormP.r cubine·t 
- po\'1er tro.n3for11u~r cabinet 
- LV e~uipment ccbinet 
- lend-outllinc cnbinct 6JO A 
- complex !cedinc 

Pn.cJmceu diutri bu ·~ion 11n:i.t 
(DS-2, DU-6 kV), includinr. 
- 1000 A input cnbiric t with oil 

I 
breaker · 

- 6.)0 A sectional owi tch en bi net 

~o 

Typr, I Unit 
Net weight, kl 

M1muf 1ctured 
br•;;;I, I ul 

(,J\UUI• 

I 
• 

model, mcnsu· my of one total 1nd11enou1ly 

code remcut piece 

pc 2 

pc 2 

pc 2 
pc 1 

pc 4 

. 
1 20700 

, 
oc~ . 

• 

po 2 

.. 
pc 1 

pc 1 

pc 2 

pc ., 
'• pc 1 

pc 22 . 
pc 2 

oct , 15900 

pc 2 • 
• 

pc 1 " 
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NOS 

No according 
to procen 
llowsheet 

" 
5 

6 

7 

1"· 

Tr1ns. 
No . 

N1mc and technical charactcrhltlcs 

- 630A sectional breaker cabinet 
- voltage transformer cabinet 
- power tra.nsformei• cabinet 
- lo" vol ta.t:;e equiprncn t. ca.bi not 
- 630 A output ~incs cubinct 
- packaced power oup1>ly unit 

4000 kVA power th1•ce phrino oil 
tranororme1• 

Control stnj:lon bonrds concl:rUnt:; 
or frame-design pc.ncls 

JOOV 1 .. c nnynchronous 111o·Lor control 
boxco, com:doting or thr"n-polc 
input circuit brcnkf'1•:i wl tt1 combi
ned release or nominul current 
from 16/" to 160A nn<.1 r:mi:;nc·tic ntni•
tcr. With thermal r•cl uy of ·nominal 
cur1·cnt from 161'. to 1GOA 

Three pole power boJ~eo conoJ. r.:tinc; 
1of mr.u:ter mvitch with fur:.:'n !or 

currcnto. from 100A to Joo~t 
JOO VAC 

I F. s p 

31 

Typ<', 
hrnncl, 
model, 
code 

• 

Net weight, kl 
Unit 

of I Qmm· I . 
measu• Uty 
rement 

of one I total 
piece 

pc 1 

pc 2 
pc 2 

pc 1 

pc 14 

pc ,, 
c. 

1 ·13090 I .~6160 pc ,, 
c. 

1 punc1 10 I JOO I JOOO 

• 
pc 10 40 400 

~ 10 24 240 
• 

T'\O !5 35000 175000 

I , 

M1muf1ctured 
1nd11enou1ly ' 
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NOS 

No acc.-ordlng 
to process 
llowsbel't 

8 

9 

10 

11 

12 

1J 

14 

Trans. 

No 
Name ond tcchnlnl <'horactcrlstlcs 

Power switch boo.rds rated for 
Jt;OV wi. th lcad-.L.n ~!::-cc pole 
:mi tch with ,·ombim\tion drip ra
ted for 250A nnd den output 
circuit breo.kcro with combination 
trip rated tor ·16A to 160A 

Three polo ma.enctic otnrtcro rn·~
cd for .380 V in duo proof N1cln.u
nur~ bobbin ~20V thcrnul rcllllr. 
6JA, 40A, 25A 

Electric Lir;htinG Equipment 
• 

Distribution pointo with input 
sircui t breakers \';i thout release 
for nominnl currP.nt 100A with 
aix thrcc-pJmsc nnd 1 ~ cl11clc-

32 

Ty pr, 
bruml, 
model, 
code 

phane line brcnkcro with el r:-ctror.1t1c
notic nnd thcrrr•C'.l rcl<'nnos for 
currents or 6JA ru1d cOA 

:3ingl~-phnno :1tcpclown trannfo1·
mer J80/220/~4V p.r ~~ov 

Setting .brcakcrc 10A 220V• 

Doubl<." pole plut; collncctoru 
10A 220V I Licht fixture ('lliP~~l l 

Unit 
of 

llll!HU• 
rcmcnt 

pc 

pc 

pc 

pc 

pc 

pc 

ll c 

Net wcll(ht, kif 

C~h11n· 1 I 
lily of UllC tot•I . 

pJcce 

.3 

~o 

• 
1 () 

1~ 

00 

70 
r 
') . 

170 

~o 

10 

o.6 

o.G • 

510 

. . 
70 

~00 

150 

40 

42 

Z710 

M1muf1ctured . 
1nd11enou1ly 
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. 
NOS 

Trans. 
No l<'<"nrdlng 

tn procc-91 No 
llowshcct 

. 
15 

' 

1 

. 

?. 

) 

4 

5 

. 
N1me end tcl·hnlcal rluuartcrlsll<'S 

Filament luminellccnt nrc mcloury 
lump -- .. -· ..... 

TCYrAL 

Section II. r.intcrinln . 
roncr cnbleo up to 1000V \<l th 
tour ulumlniurn coro:1, PVC liwu-
lntion nud shcnth (diffc1•cU"L 
ucc1.ion) 

Power cable (~GOV• two or four 
nlumlnium 1.0 rcn with 1·u blH'r Qr 
plootic insulation, rubber or 
PVC shcc.th, coreo,eection from 
4 to 70 :nm2 

Control cn.blc t.Jf 4 to J7 ulumi-
nium cores 2. 5 mm~ occ·t.i.on \'li th 
PVC inauln tic~l tin<l t:b~o. th . 

Aluminium inot:1lln t:lou w1 rn 
2. 5 nun2 occtio1• 1 PVC ul1c:!a'!;h -- ..... .. ···-·. - .. . ...... 

• TO:rAL 

Steel pipe ID 25-05 

33 

TYP"• Unit 
broud, of (Juan· 
mculd, llH'A!'IU• my 
code rcmcnt 

l 
pc 5.30 

.. . 

• krn 5.4J 

l YJn 9 
I I km 

• 
.). ?. 

I I 
kill l 2 . -

' 

m 14-!iO 

TOTAL Section I - €quip111oll'L 

Section II - mntcrinlD I I I. •.; • 

'
~'\ ~ 

1'· ·~,~ 
1 .. · ~ 

1.~- n. 

Net wcll(ht, "' M1tmtf1cturrd . 
or Olll! total tndlteenouely 
pll'<"C 

200 
·- . . ..... .... ..• . ... .. .. ... .. .. 

263150 

. 
' 

4~;i4 

800 7200 

~00 640 
i 

1G J2 
-· . . . . .. ~· ' ... .................. _.,,.. 

14.:406 

. . 4.3~!:) 

I 
cn1~0 

167G1 
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A. 

NOS -
No according 

lo pf('('t'SS 
llowsheet 

. 

1 

. 
2 

3 

"' 

5 

·-
1.6. Roa•ting and reductiDn with blower station 

Typf', Trans. 
Name and tcc:hnlt•al <'horactcr!sHcs brund, 

No mo•h•I, 
code 

Section I. Equipment. Process 
Tftnke, reservoirs 9 furnace 
equipment 

Roseting furnace, I step, 
~ 1294/10,05 m height 42 m . 

Roaet1ng turnsco, II step, • 
~ 16 9 2 x 6 m1 heignt 101 5 m 

• 

Reduction turnace, ' 6/4, 6/2 9 
I 

height 30,15 m 

~luid bed cooler, 3,a x 12,4 m, 
tleight 7,6 m 

• 

Batte~·y ot two C.Yolonea ~ 2200 

3~ 
. !;. ,1 

Unit Net weight, kg 
Manufactured Quan· of 

I 
. 

mc11su· tlty of one total lndlgenously 
rement piece 

. 
pea 3 ~tftel 2040000 11 5:._.;.,r: 

etructurf1 
1580000 
llining 
~5,000 1.360000 

pea ' riteel 210000 - h -

ntruct'ure 
?000 
lining 1110000 
~70000 

pea 3 et eel 330000 ···- h ... _ 

atructure 
• 110000 

lir1ing 450000 
150000 

pea 3 et eel 150000 - ,, -· 
otructure 
50000 
lining A-• II HJ ,_. ___ 
120000 

pea . 3 1000 • 30000 ..... ,,_ 
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t: 

~ 
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~ 
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::. 
~. 
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c: ... 
D. 

. 
NOS -

No llN."ordlng 
to process 
Uowsh~t 

. 6 

'l 

8 

9 . 

• 
10 

11 

- 35 -

I iYi"'· 
I 

Trans. Name eml tcdrnh:al chornctcrhlllcs 
hrn11tl, 

No 
mmkl, 
code 

• 

' 
Batter1 ot tour cyclones, 
f> 1600 

I Battery o~ ~our cyclones, 
- 1200 

. 
Batter1 ot six c7clonea/f> 900 

Pire box ot roasting furnace, 
I atep 1 ~ ,,2 m, h~ight 101 25 m 

• 

• 

Pire box of roasting turn~ce, 
II step 

. 
Reduction turnaoe fire box 

• 

.. 

Unit I CJunn· ol 
nll?R!UI• 
rcmcnt 

uty 

I 
pea ' 
pea ' 
pea ' pee ' 
pcs ' 

• 

pea 3 

I 

Net wl'll(ht, ke 

of one total 
piece 

-
10000 }0000 

'5teel ,,ooo 
19truoture 
~000 

ning ,oooo ~0000 

noooo 30000 

flt eel 90000 
~tructure 
~6000 

.Lning 
t)OOOO 270000 

_,teel 90000 
etructure 
i30000 
lining 
t110000 ,,oooo 

st, ctl 90000 
ntructurt! 
1~0000 

lining ,,oooo 
110000 

• 

'J ~~ 
,.I ... 

M1muf1ctured 
' lndl1e11ou1ly 

·u .s~~ 

• (I ·-

.. - .,-

~ r, ...--

-· /1-
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~1 
G. 

NOS 
Tr1n1. 

No 8tt0rdlnr 
to pro«!'I No 
llow•h~~• 

12 

13 

14 

• 

15 

16 

17 

- 36 -

Typto, Unit 
Name in~ technical characteristics . braud, of . modl'I, m«-IUIU• 

code rcml'nt 

. Pluid bed gate ~ 1020 pea 

Puel oil atomise~ ot roasting . 
turnace pea 

Sulphur atomizer ot reduction 
turnaoe pea 

• 
Tota 
incl 
stee 
atru 
lini 

CChemical equipment 

I Blectroatatlc prec1p1tator 
I' • ,o m2 pea . 

Blectroatatlc precipitator 
p • 15 tu2 

PCB 

Blectroatatic precipitator 
., • 16 m2 0 

pea 

. 

Quan· 
tlty 

:5 

24 

6 
. 

I 

ldinga 

~ture 

\g 

6 

,. 

6 

N•t wt-tsht, kr 

of nne .to\11 
(Mte 

2:500 6900 

. 
100 2400 . 

,1 186· 

7,72480 

:50:5~000 

4240000 

• 

drive 450000 
?15COO 
otee.1 • 
etructur• 
?5000 
drive 225000 
?5000 
etoeJ. 225000 atruotur• 
?5000 
drive 
60UOO 

structure 
6uOOO 

,60000 
llJIRI ,-----

~,, 

M1nuf1~ured 

Ind 11enou1I y 

. 
USSR 

- It·-

····-· - .. ' .. .. ·-· 

. 
... ,, _ 

- ,, -· 

. 

.. " •. 
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NOS 

Trans. 
No e«ordlng 

to procesa No 
llowshcl•t 

. 18 

19 

20 

21 

22 . 

23 

24 

25 

26 

- 37 -

Typ•'. U111l 

N1mc uml tc"·hnlcal choroctcrhillcs hri1111I, of 
mucScl, lllCRSU• 
code rcmcnt 

Shell-and-tube cooler with 
~lcating bead P • 20 m2 pea 

~ag tilter P • 90 m2 pea 

Pilter - 17~ b • 0455 m, 
P • 40 kg/c , ~ • ooc po• 

Heat exchanger - 1400 pea 

Reeervoir tor hydrailic drive oil 
1 • 2 m,, - 1 m1 P 11 10 kg/ cm2 • pea 

Collector tor pare sulphur pea 
• 

Tota: 
inel1 
stee 

I Pumps, amoke exhauatere, f'ans 

Induced tan, 100 000 m°'/h·, · 
head 2~5 KPa4 electric motor 
AO -5 5-M6· 3, 200 kWt 1000 rpm pee . 
Turbo air bloW9r1 50 000 ~m~/h, 
head 14 KPa poa 

Turbo air blower, 'O 000 Wm,/h, 
head 2~KPR . pee 

(Juan· 
uty 

' ' 
6 

' 
' 3 

' ding 
stru 

• 

6 

4 

4 

Nl•l W<'ll(hl, kK 

of one total 
piece 

5000 150000 

,ooo 9000 

500 ,ooo. 
5000 15000 

1000 ,ooo 
3000 9000 

225900( 

btures 10,;ooc 

6500 ,9000 

5000 20000 

10000. 40000 

~ --, ' 

M111111f1-;:tured 
• 

lnd11enou1ly 

·u ~se 

... 11 --

-· ,, -· 

.... ,. -

- I' -· 

. ,, .. 

- .. ·-· 

- I• --

- ,,_ 
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- NOS 
Trans. 

No 1ccord1ng 
to procesa No 
llowahel't 

. 
~ 

28 

29 

. 

'° ,1 

32 -

'' '4 

- 38 -

' . Ty pr, 
Name and tcchnlcal characterlsllcs brand, 

mmtcl, 
code 

Turbo air blowe~ 20000 Nm3/h I 
head 100 KPa 

Induced ran 29000 Nm3/h, head 
3l6 KPa, electric motor 
4 200YY 1 45 kW, 1500 rpm . 
Plunger pump, electric motor 
B180M6 1 189 5 kW

4 
980 rpm, 

61 3 •3/h, bead 0 kg/cm3 
• 

Centritugal pump, immersed~ with 
electric motor ?,5 k~, 300 rpm 

• 
Fan with electric motor 10 kW, 
7000 m}/h 

Conve70r, reedera 

Sorew reeder ' 320, 12 m long 

Dosing device 50•80 t/h 

Air trough ' 2?} • 

I 

":,t 

Net Wl'lv,ht, kl U111l M1muf actured of <..Juan· 
' Pll'RSU• lily of c)1v.: total 1ndl1enou1ly 

fCllll'llt 111ccc 

pea 4 ~2000 128000 · II.":- '-. 1: 

pea 6 6000 ~000 ·- ,, --

'4860 -· ,, -pea 6 810 . 

pee 6 6~0 3'780 ,, ., 

pea ' 400 1200 . ,, -
·- . . . .. -· 

Total 2?2840 

• 
pc ff 3 1200 3600 . ,, . 

pea ' 2200 6600 .... 
pea 15 1000 15000 .. ,, --· 

Total 2.5200 
• 
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D. 

NOS 
Trans. 

No attnrdlng 
. No top~ 

flowsheet 

35. 

)6 
)7 

)8 

39 
40 

40 

, 
2 
) 

4 

I . 

-39 -

Typ<', 
Name and technlcal ch1r1ctcr1s11cs . tmmd, . mod<'I, 

code 

Crfl!lea 1 ho1Ata 1 lifts 
4/8 t tower crane, herun 40 m lone 
hoisting height - 37,5 
5 t electric suspended crane 
2 t electric hoist, hoisting 

he!Bht - )6 m 
Air lilt, ~ 1.4 m, litting 
height - 4 m 

... . . . . . 
Total : 

Sanitary equipm~ut 
Centrifugal air conditioner 
Valves and Fittines 

Valves 

SECTION II. MATERIALS 

Steel etruoturea 
Pipeline a 
Gas ducting 
Lining materials 
TOTAL: Aection I - F.quipm~nt 
including: steel structures 

lining 
0 

Unit Nrt Wf'IRhl, kl 
Mnnuffl~tured of c._)u11n· 

I m<'ll!llll • tlty of one .to\11 •nd11enou1ly 
rcment plCl'l' 

I 

. 
pc 2 87500 1750'JO . 
do 1 2590 2590 . 
do 4 700 2800 

do 3 1400 4200 
. . ··---- . ·---·-~ .... _ .. .. . .. . . . . .. 

1845~0 

pc , 2500 2500 
• 

kg 7700 

• 
k~ JOOOOO 
do 422300 
do 120000 
ke: 270000 . 

10124310 
4068000 
4240000 
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Roaeting and reduet~on with blower atation 

~ 

• 
I! ., , --..... 
t 
8 
~ 

t ... 
• 
Si 
~ 

l 
!I:: 
~ 
-c • 
~ 
t: 

. ' 

NOS 
Trant. 

No 1ttnrd1nr 
to prot"t'fla No 
ftowshfft 

. , 

2 

. 

Ty pt, 
Name and lethi1~1. char11rterl,lln . lmrn,I, . mnd~I. 

code 

' 
SEC'.rION I. EQUIPrAENT. 'ELECTRICALS 

Power equ1.y.ment . 
Pnekaged ~~oneformer eubetation 
(PTS 4-1, PTS 4-2) 
compria1ng1 
- iOoo JtVA transt".rmors 

10/0.4-C>.2) kV 
- H. V,, tnle·t box 
- L.V. inlet ~ox 
- sectional box 
- line box 
Packaged dint.~ibution switch-
board (RDS-4) con~i~ting ot 
- inlet box ~1th oil breaker, 

1500 A 

- sectional dieconnectQr box, 
1000 A 

·- ~•otional switch box 630 A 
--llb<'X wi tn vo".. tt..ge ·~ran-.,former 

- box with po~~r tranatormer 
- L.v. equipment box 
- outgoing lines box, GJO A 
- power aupply aet 

0 

. 

: ··~ ~ ' "- ~t~ .... ..- ~ .. .... . . ... . 

Unit 
o' 

m~ll!UI• 

rement 

aet 

po 
do 

do 

do 
do 

:let 

pee 

do 
do 
<10 

pee 
do· 

do 

do 

N•l Wf'lght, k1 
Quon· M1nuf1~ured 

I tlty of nne .to\11 1ndt1enou1ly 
P'f'C'! 

. 
' . 

2 19700 39400 
• 

2 

2 
2 

1 
4 

• 
1 19500 . 
2 , 

• 1 

11 . 
2 
2 I . 
1 • 

20 
2 

I 



r . 
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NOS 

•• No M"COfdtn;=j 
T1·1n1. 

No to prot.~ 
llowsbft~ _, 

. I 
3 

e 4 

.: 
ii' , 

5 -... ...... 
t: 

~ 
t ... 
• 6 .. 
• l 
~ ? 
~ 
4 

•• 
E I 

I 

Name 1nd technlcel chr. 

Control station p!Ulel 
ot· tram• design pe.nel 
)80 v A.a. aeynohrono 
control bo~ee consist 
three-Pole inlet circ 

witl1 a combination t 
16-\60 A and a magnet 
etarter w1 th a therma 
16-160 A. 
'rhre•-pole power box, 
ot a knife s't!'itch wit 
rated at 100 to )00 A 

)80 V A.O. power dint 
atationa, conaieting 
pole inlet circuit br1 

a combination tr1.p, I 
ten outlet circuit 
with a combination tr 
I • 16-160 A 

)80 V A.d. three-pole 
atRrters, duatp1 ·ooti 
coil, with a therma 
at Inom • 5) A, 40 A, 
Tra.natonner-converter 
feeding H.v. rectivie 
to electrostatic pree 
ot the Ras cleanin,. a 
catching units, coneu 

40 KVA, )80 V A.C.,I 
. 400 a.A 

r1ctcrl11Uc1 . 
. 

l!I, coneiatint; 
l!J 

.lA motors · · 
Lng of a 
J.i t breaker 
l"ip, 1nom 
Le · 
L relay.. Inoni 

eonnirJtins 
ti ruaos 
1 380 V" A.a. 

~ibution 
:>f e. three-
r:taker with 

• 250 A, 
riombreakera 
Lp, . 
Mf!\R;netio 

"ith a 2~0 V 
rolfty rated 
25 A 
unit for 

a current 
1p1tntor• 
nd dunt 
ncd power 

0 
nom.:..'ect.• 

I 
TYP"• Unit N•t Wttl1ht, k1 

M1nuf1~urtd 
tmuul, of (,)min· 

I m«x,el, me111111· tlly I of nne .to\11 1ndl1enou1ly 
code rcment ple\:e . 

1 ate.nd 32 JO 9600' 
panel . 

• . . 
. • . 

pee 15 40 600· 

pee 20 24 480 . 
,• 

• 
. 

pee 8 170 1360 
• 

. 
pee 45 125 

. 

pee 24 1685 40440 



- t.2 -

,, NOS 
Typei, Unit N~t Wttll(ht, kl · 

M1nuf1~tured Trans. Quan· -No KC:Ordtn1 N1me and techn1c1I characteristics . bnmd, of 
\ 

1nd1renou1ly to prottN No . modt'I, meuu· tlty of one .to\11 
llonhfft . code remttnt I piece 

8 Do 
ooneume4 power 26 KVA, JSO v A.c. ' 76,60 Inom.rect. • 250Q mA · poe 48 1595 . 

9 .. P?S with two 1000 kVA, 6/0,4 kV 
4750 9300· ~~l ~rana!ormera set 2 

10 Control boxea, Inom 

•· 1 .25 A set 5 40 200 

• -2A ' set 154 40 6160 
- 2.5 A set 72 40 2880' .: •l 
- 3.2 A set 9 40 360 i --...... 

t: - 4 A " 4 ·40 160 • 
-BA " 17 40 680 . 0 

'' ~ - 12.5 'A " 1 40 40 
- 20 A " 16 40 640 . 
- 50 A " 8 40 • 320 
- 60 A 

. 
~ 40 200 " 

- 80 A " 6 . 350 240 
11 Box with a knife switch and tuaee, 

Voltage up to 1000 V pee 19 2200 41800 . 

t .. .. 
Si 
• -· l 
s: 
~ 

12 50 Hz distribution station with 
switches ot out~oing lines, 
voltage up to 1000 A pee 28 155 4340 

-c • 
~ 

t 
0 

I . 
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NOS 
Trant • 

No «e:ordln1 
to prote!lla No 
flc.wsheet 

13 

14 
15 

16 
. 17 

18 

19 

20 

21 
22 

23 
24 

- '13 -

Typeo, 
Name and technlcel ch1rectcrlst1cs . briuul, . model, 

' code 

Control cubicle of the gas 
cleaning· plant 
Control cubicles 
Control devices of converter 
unit• 
Pro~ction resistor 
Starter, up to 10 A . 

· ·Starter, up to 25 A 
El.ectrio lightins eguiEment 

Distribution atationn with inlet 
circuit br~akere, without trips, 1nom. • 100 A, with 6 three-phaae 

line switches, w!th "'.1.ectromaP:no-
tio and thermal tripa, Inom • 631 
20 A • 

Si~le-P.haae atepaown transformer, 
)80 220/24 V, 250 VA 
Switchea, 10 A, 220 V 
Double-pole plug-and-socket 
connection, 10 A, 220 V 
Lighting titting• (miacellaneoua) 
Incandescent, fluorescent, 
mercury-aro lempa 

. ... 
. 

, , 'l 

Unit Net wtlKht, kr 
M11nuf1~tured ol (Ju11n· 

m«!IUIU• tlty of one .to\11 1nd11enou1ly 
rement piece 

pee 9 350 315.0 
pee 20 )00 6000 . 
pee 19 so 1520· 
pee ~4 0,5 )2 
pee 14 0,7 10 
pee 2 2 2 

• 
. 

pee 15 50 750 

'Pee 20 10 • 200 
pee 80 o,6 48 

. 
pee 100 o,6 60 
pee 560 )800 . 
pee 740 215 
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NOS 
Tr1n1. 

No ~rdtn1 Name and technical ch1rac:lcr1st1cs 
No . 

top~ 
flowshfft 

25 . 
'·-

1 . 

2 

) 

4 

5 

6 

J 

.44 -
'j 

Ty pt, Unit N•t w••1ht, kr 
M1nuf~lured . bumd, of Q1111n· 
1nd11enou1Jf model, m''""'" uty of one .to\11 . codt remfnt piece 

··---- .. . • . 

rula-

I 

Li um 
1m 

. 

~on 

tr 

. 
i . 

'• ., 
km 20 200 4000 
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NOS 
Trans. 

No attordln1 No to prottQ 
llowa•ttt 

1 

8 

~--

Name and tec:hnlc1l char1ctcrlstlcs . . 

Installation wire, aluminium core, 
p.v.c. sheathed, croaa-section 
area - 2.5 mm2 

-·- ... ~--··--
Sub-total: 

St¥1 pipe A 25-65 
·--·-· 

.Totals eection I - equipment 

aection II - materials 

-
, 

. . 

0 

-

"s --
, / ... 

Typl', Unit N•t Wfll(ht, kg 
M1nuf1~turrd 

br"ml, of Quan· 
model, me11'lt1· my of one .to\11 1ndl1enou1ly 
code r<'ml'nt plP<'f 

Ian 3 16 48 ·. 

- ·-·--- .. -···-. ···-- .. 
642.5, 

kg 18354 . 
.... - .. ..... . .. -· - . .. 

293347 

82609 

--·-·-·~ .. ....... 
• 

. 

• 

. 
. 
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NOS 

No lltt0nl1n1 
1o prottq 
llowshttt 

, 
2 

) 

4 

5 

6 

7 

e 

9 

Tr.n1. 

No 

- L.6. 
1.7. Sulphur atorftge 

N1me 1nd technlcal chareclcrlstlc~ 

SBCTION I. EQUIPMENT. PROCESS 
"DESIGN 

Chemical equipment · 
22 mj receiving collector for 
molten sulphur, S • 40 m2 

Ditfk-type horizontal filter 
for molten sulplr~r 
S • 6 m2, Q • 70 t/day 

. e m3 pure sulphur collector 
28 m)hopper-melter for sulphur 

Sub-total: 
Cranes. hoists, etc. 
5 t overhead electric bucket 
crane, span - 28.5 m 
5 t electric single-girder 
crane, L • 11.4 m, I • 1.2 ~ 
5 t overhead electric bucket 
crane, span - 28 .• 5 m 
).2 t electric hoist, U • 24 m 

Typ<', 
br1uul, 
model, 
code 

Ntt Wl'l~ht, kg Unit 
ol I Q111m· I • 

me111m· uty 
rement 

of one I .to\al 

M1nuf1~tured 

1ndlgenou1ly 

pee 

do 
do 
do 

pee 

do 

do 
pee 

J 

6 

3 
) 

1 

r 
• 

1 
3 . 

piece 

5000 15000 I l.f .c; ~ K. 

8000 48000 
)000 9000 

5000 15000 

24000 

25)0. 

24000 

650 

8)000 
• 

24000 

25)0 

24000 

1950 

-· 11-

_,, -
_.,, -

,I ''I\ 
,.. ~<., ,_ 
(u,z •• ••C 

_., -

·-·-" -
-~ ,, ·-

Sub-total: .... .._ ·-----··--· ------.. ·---· --·-----· •····- ---- -·------
Pumps 
Submersible pump, Q • 8 m3/hr, 
H • 40 mm w.c. 

0 
pee 

52480 

12 6)0 )800 

• 
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MICROCOPY RESOLUTION TEST CHART 
P•ATIONAL BUREAIJ 0~ ST ANDA ROS 

STANDARD REFERENCE MATERIAL tOtOA 
(ANSI •nd ISO TEST CHART Nn '' 
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1• 

r 
' 

NOS 

No 11ttOrdtnr 
to pron-111 
llowshttt 

, 
- - -

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

- - - - -

Trans. 
No 

N1me 1nd techntcal characteristics . . . 

l ECTIOH II. MATERIALS 

Steel atru.oturee. 
-----
Total, section I 
equipment 

• section II 
material• 

. 

0 

. 

- '17-

Typf', Unit N•t wtlirht, kr 
Quan· Manufa,clured 

bnmd, ol 
model, mf'ft"11 • Uly of nm~ .to\11 1ndl1eno•Jtl)' 
code rcml'nt piece 

15000 
-

1.39280 

15000 

·-- --·-·-- --·-···-- -------- ... -··--- .. 

• 

• 

I 



·-·•.-i--•·••--·••• .. -•••·• •• e 

NOS 

No 9C'fOf'dln1 
to prot'81 
llonhHt 

, 
2 

) 

4 

5 

Tr1n1. 

No 

1.8 - -
Sulphur atorage 

Name and technlcal characteristics 

SECTION I. EQUIPMENT. ELECTRICALS 

Electric power equipment 

Control atAtion panel• cona1at1!16 
ot treme design panels 

381> V A.c. asynchronous motors 
control boxes ooneiRting ot 
a three-pole in inlet circuit 
breaker with a combination trip 

Inom. 16-160 A and a magnetic 
starter with a thermal relay, 

Inom. • 16-160 A 

Three-pole power box, cono1Ating 
ot a ~ire switch with ru~es 
rated at 100 to JOO A, )80 v,A.c 

)80 V A.c. power distribution 
atationa con~i~tine ot a three-
pole inlet circuit breaker with 

a combination trip, Inom. • 250 A1 

ten outlet circuit breakers with 
a ~ombination trip, I • 16-160 A 
380 V A.c. thre&··po! ~ mf\p:netio 
starters, duntprocf, with A. 220 ' 

coilf with a thermRl relay rated 
at nom. 11 63 A, 40 A, 25 A 

0 

Typf', 
brand, 
model, 
code 

Net weight, kg 

u:r omrn· 1 I 
me1um· Uty of one .to\11 
rement · piece 

1 I 8 
~ta.nd. 
panel 

pee 10 

pee 5 

JOO 

40 

24 

pee 2 I 17~ 

pee 15 

... 
2400 

400 
• 

120 

• 

340 

35 

M1nuf1~tured 

lndt1enou1ly 
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t: 

I 
t .. 
• Si 
~ 

l 
x 
~ 

11 
c: 
t: 

NOS 

No K"C:ordlnc 
to pfOC't'!tS 
llowshttt 

6 

7 

8 

9 

10 

11 

, 

2 

Tr1ns. 
No 

- '19 -

N1me ind technical characteristics 

Electrio lishtinR equipment 

Dintribution station with an . 
inlet circuit breaker, without 
a trip, Inom. • 100 A, with 12 
aingle-phaae line ewitchest 
wjJ:h an electromagnetic ana 

thermal trip, Inom~ • 20 A 

Single-phftDe et~pdown tranef or
mer )80/220)24 v, 250 VA 
Installation awitch, 10 A, 220 V 
Double-pole plug-nnd-nocket 
connection 10 A, 220 V 

Lighting fittings (miscellaneous) 

Incandescent, fluorescent, 
mercury-arc le.mpa 

··--~ . .... ··-·. 
Sub-total: 

SECTION II. MATERIALS 

. ....... . . 

1000 V power cable, 4 aluminium 
cores, p.v.c. inDule.ted and 
sheathed (various cross-section 
areae) 

660 V power ca~le, T"Ubbnr or 
plastic insulRted, rubber or 
p.v.c.aheathed, 2 or 4 aluminium 

cores~ croAe-aection a~ea from 
.4 to ·10 nun2 

Type-, 
br1md, 
model, 
code 

Unit N•t Wf'l!'ht, kl( 
of I ~uan· I . 

mc11"11 • tlly 
rement 

nf one I .to,al 
piece 

pee 

pee 
pee 

pee 
pee 

'PC9 

lan. 

lan 

3 50 

5 10 

30 I o,6 

20 I . o,6 
120 

140 

4 

3 I BOO 

150 

50 
19 

12 
• 

1112 . 

40 
. ·-· 
4677 

4090 

2400 

Manufa~tured 

lnd11enou1ty 





• ~1 
1.e. Digestion, dea111cation and mud waahing. Eleotroatatic prto1p1tator• 

. 
NOS Ty pf', Unit N•t wr11ht, kr 

Manufa,ctured Trans. 
Name and technical characteristics . bnnul, of Qmm· 

No 1ttordln1 
No . model, me11su· Uty or nne .to\al 1nd11enou1lf to prot'~ code rement piece flOWlhfft 

SECTION I. EQUIPMENT. PROCESS 
"DESIGN . 

Chemical equipment . . . , Reaction autoclave, dia. 2,4 m, uS.<...~ 
height 14.3 m, V • 6) m) pee 27 18000 48~000 USA 

2 S11J8l• compartment thickener, [u~vfE. 
. d1a 20 • with electric mot~re: do 4 18000 Il2Q.Q... - 11-. 

f --..... t: 

steel 360000 .5. 5 kW - for rotating the shaft ; etruct'; 
4.4 kW - lifting mechanism ~0000 

3 Single compartment thickener, do 9 ~~000 ~0~000 -·· -d1a. 32 m, with electrlc motors: steel 1620000 
7.5 kW - for rotatine the shaft; struot. • 

I 7.5 kW - liftine mechanism 180000 . 

t 4 First-stage separator, dia.2.6 m do 3 21000 6)000 , ,,_ .. 
• Ii 

J 
s 

i 

5 Second-stage separator, dia.·).6 m do 3 16500 49500 - c• --
6 Flash tank, dia. 1 m do ) 500 1500 _.. .. -
7 Mixing heater, d1a. 1 m do J . 2200 6600 _,,_ 
8 Vacuum- receiver, dia. 1.2 m do 12 10.30 12)60 -- ,, -
9 Hydroaeal, dia. 1 m, height - J.6m do 2 1200 2400 _,, _ 

0 

. . 



.. 52-

NOS Type, Unit 
Trani. 

Name and lechntcat charactcrtsUcs . brimd, of 
No 1ttordln1 

No . model, me11!'11· to pl'OC'~l'I code rement flowshttt 

9 Hydro seal, .dia. 1. 5 m ; he 1ght 
2.5 m pee 

10 Hydroseparator, dia. 10 m do 
11 Chain agitator (sump), dia. 2 m, 

2.5 m high; 5,5kVI selectric 
motor do • 

- - -

12 Chain agitfttor, dia. ) m, 3 m 
high; 5,5 kW electric motor .: ., 

1) Cha.in agitator, d1R. 4.5 m; 
) m high; 10 kW electrio motor ~o 

I I . 

, --.... s:: 

I 
14 Chl\in agitator, du. 4. 5 m; . 

4.5 m high; 10 kW electric motor d .... 0 . 

t ... -Si 

• 
s 
~ .. 
c 
t 

15 Chain agitator, dia. 4 • 5 m; 
:().O m high; 10 kW electric motor ~o 

' r.h,.in EV?;i tA.t~r, cl:l.fl. 7 ~ m. 4 c; mh: p;h 16 t... ' , ~ ., . 

I !17 kW electric motor 0 I clo 
• 

l 

Quan· 
tlty 

2 

4 

10 

21 

6 

. 

10 

8 

N•t wttlght, kr 

of one 
pll'Ce 

1100 
42000 

1140 
nteel 
ntruot. 
1200 

26~0 

at eel 
etruot~ 
4550 

2810 • 
steel 
ntruct. 
4q?o 
.994'0 
ntP.el. 
ntruct. 
I 
' .171100 

ntruct. 
1)200 

I .to~al 

22op 

168000. 

. 
~1~00 2 00 

. 

22~~0 
9~550 

17220 
29520 

I 

99400 

165400' 
I 
I 1'1-2400 
1-.:. - - -

M1nuf1~ured 

1ndt1enou1ly 

U::lA 
nsr:~n 

Th.trope 

-"-

-"-

-"-

·"-
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NOS 
Tran!. 

No e«nrdtnr 
No to prOCf'!'ll 

llowsheo•t 

18 

19 

20 

21 

22 

2) 
2-l 

25 

26 
- - - -

27 

-5~ -

Typ<', Unit 
Name and technical characteristics . bnmd, of . model, me"""" 

code rement 

ChAin ~gitator, diR. 7.5 m; 
7. 5 m high;· 17 kW electric motor pee 

F.l~ctroatatio preci~itator, 
"'tr1'\c., area - 5) m2) 
Ca~aoity - 100 000 m /h:r do 
PreAeure le~r filter, filtration 
~urtace - 225 m2 do 
TiltinF. pn.n hnriv.ontl\l fi.1.ter, 
filtration surface - 50 m2 do 
Heat exchanger. Surf ace area -
100 m2 do 
Trap, V • 1 m3 do 
DA.rometric condense•r, dia. o.a m do 
Direct flow cyclone, dia. 1.6 m do 

-· - ... - . . ..... ~ .. _ ............. - . ·······--·· 
Sub-totalz 
including ateel structures 
1'umen 1 I.D. Fnnn 1 F~nn 

BO m"J/hr centritv~al ,,ump, head -
JO m, )0 kW electric motor do 
100 m)/hr centritur,al pump, head -
)1.5 m, )0 kW electric motor pee 

Cl 

-

N•t well(ht, k« 
M1nuf1.cturtd (Jlllln· 

I tlty of one .to\al Indigenously 
piece .. 

, , ~ ... fl-
6 s200 22~00 "' .:,sf.?.. 

steel 95820 • 1 •/:C/I-. 
ntruot. 
15970 . 

2 2)0000 460000 .. ,, .. ~ 

7 6700 46900 
u ~.:, ~.;,,( . 

6 46500 279000 ,, -· 
. 
,,:,fl 

6 5600 ))600 '-'~ .... K. 
3 400 1200 t LA.Rc:.f'c:.. 

) 1000 )000 .... -
2 5160 10320 - '" --·- ···---·-· 

142))820 
2395800 . 

__ .,. -
) 650 1950 

12 8.)0 9960 - ,, -
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~ 
t .. 
• la 
~ 

l 
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i 
f 

NOS 

No 1«ord1nr 
to proce• 
flowshttt 

28 

f'!9 

)0 

)1 

)2 

)) 

34 

)5 

)6 

)7 

)8 

Tr.ns. 
No 

-S~ -

Name ind technical charactcrlsilcs 

Do 
head - 16 m, 15 kW electric motor 

160 ml/hr centrifugal pump, head -
20 m, JO kW electric motor 
200 ml/hr high-pressure centrifu
gal .pump, head - 95 !!': 1 10 kW 
electric motor 
250 ml/hr centrifugal pump, 
head - 28 m, 55 kW electric motor 
l15 m)/hr centrifugal pump, 
hP.ad - 40 m,0100 kW ~lectrio 
motor 

Do 
160 kW electric motor 

400 m)/hr centrifugal snnd 
pump, head - 40 m, 1l2 kW electric 
motor 

Do 
bend 20 m, 55 !rW electric motor 
1250 mJ/hr,oentritugal nMd pump, 
head - 71 m, 6)0 kW ol~ct~ic motor 
50 mJ/min vacuum pump, v~cuum -
70'!., 10 kW &leotrio motor 

100 mJ/hr I.D. tan, 200 kW electric 
motor 

0 

Typtt, 
bnuul, 
mmh~I. 
code 

N•t w•IRht, kl Unit 
of I Quan· I • 

mC!ft!llU• tlty 
rcment nf one I .to~al 

plt'Ct' 

do 19 I 430 817.0 

do 26 1830 21~80 . 
do 2 11100 2200 

do 8 I 1050 8400 

do 28 11670 46760 

• do 4 12180 8720 

do 2 1)000 6000 

do ) 11)00 3900 

poo ) . I 10600 )1800 

do 7 I 5190 36)00 

do 2 18500 17000 

Manufa~tured 

1nd11enou1ly 

i ( '.• : ',·~ ,, : . ,, 
,. u l'.., ~·e 

. ..- ti _ ... 

_,, -

·-It --

·- ......... 

- ~ "' --
-- ,, --

" 

-· ,, --· 

•• II~ 
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• Si 
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f 

NOS 
Tr1n1. 

No 11ttord1n1 
No _ to prorf'111 _ 

tlowshttt 

)9 

40 

41 

42 

43 

44 

45 

- - - - -

-ss -

Typt', 
Name and technical ch1ractcr1st1cs . bnuuJ, . model, 

code 

11.5 m3/hr tan, pressure -
120kgt/m2~ 5.5 kW electric 

motor ·--- -- -·-·-··-- -· 
Sub-totali 

Convelers 1 feeders 
11•t/hr suspended-flight 

conveyer, 20 m long, 5 kW 
electric motor 

22 t/hr sunpr.nded-tlight 
oonveyer, 11.5 m long. ) kW 
electric motor 

6 t/hr screw teeder, dia. 0.25 m, 
) kW electric motor 

Total: 

Cranes 1 hoists 1 l~tts 

2 t overhead electric ainele-
girder crane, span - 2 m, 
hoisting height - 6 rn 

2 t overhead el~otrio ninele-
firder underAlung crane, span -

m, hoisting height -
Do 

hoisting height - 12 m 
0 

. 

Unit N•t Wt'lttht, k1 
Manufa,clured of QUl'IR• 

I me111m· Uty of nne .to\al 1nd11enou1ly 
' rt'mt'nt plt're 

do 6 130 780· 
....... ---~··· ·--··- ----· ·-····--- -

20)500 
' . 

11 '. . I' 

l U ~·, I 'I·~ 

do 2 4000 8000 

do 1 2800 280 .. , ' -

do 10 500 580C' - .. -
<O•. ·-

14080 

• 

pee 4 720 2880 - I• -·~ . 

do 2 800 1600 _,, -

do 1 , 170 1170 ··- ,, ·-



~ , --"' t: 
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-

NOS 
Tr1ns. 

No IK'<:ordlnr 
No to p10Ct'!lS 

tlowsht'Pt 

46 

47 

48 

49 

50 . . 

51 

, 
2 

3 

-56 

N1me ind technical characteristics . 

Do 
llpan - 6 m,· hoisting heigl1t - 6 m 

Do 
hoisting height - 12 m 

2 t electric travelling hoist 
• ····-· -·· ·-· ··- ~- . -------· 

Sub-total: 

Sanita!:.I eguiEment 

Household air condit~'>ncr 

Valves and fitt:tBCs 

Valves 

Ta.nka 1 vecsels 

Tank 7,5 m h • 7,5 m 

SECTION II. MATERIALS 

Steel pipe 
Steel tor ateel structures 
P1pelines 

0 

-
Typt', Unit N•t Wl'll(ht, kg 

M1nuf1~tured tmmtl, of Quan· 
model, mc11!lu· Uty of one .to\11 1ndt1enou1I)' 
code rement piece 

do 1 . 1200 12.00 . 
do 2 18.30 .3660 . 
do 4 400 1600 

·-··--·· ..... .....,.. .. -·--· __ .. - ·-···- __ ..... 
12110 

do 2 5.3 106 

I 
ks 1600 

pee 'j 16000 8000 
• 

kp: 1000 
kp; JOOO 
kk 55000 
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NOS 
Trana. 

No M'('nrdtnr 
No to pro<"t'!'I 

dowshfft 

4 

. 

·---

- - -

------

- 57 -

Typ(', 
Ntme and technical charactNlstlcs ' hritncl, . modt.I, 

code 

Heat insulation 
- . -·---·· -- ···- -·-· 

TOTAL, section I · 
equipment 

• 
sectiot1 II 
material" 

- -· 

. 

0 

Unlt . N•t Wf"ll'ht, kl 
Manuf1~turtd of Qmin· 

m<'ftlllll • tlty of one .to~al 1ndt1enou1ty 
rement pl tee -
kg 1000 .. ___ . ·-- ·-· . 

1454.5416 
includin ~ 
ste·e1 
2395800 

60000 

-- -·· .. ··-- .. ··- ... .. . 

• 

. 

• 

. 
. 



NOS 

No 1ttordlng 
to proce91 
tlowahffl 

1 

2 

Sts 

Digestion, desilication, red mud wnohing, electrootatic procipitatore 

Tr1ns. Name tnd technical cho1acterls11cs 
No 

Section I: Equipment, Electrical 
engineering 

Power equipment 

Packaged trano!ormer oubstntlon 
3 I (PTS): PTD 2-1;, TPS 2-2;. I>TS 2-J; 

PTS 2-4 I PTS 2-5 

includins: 

- 1000 kVA transformer 

- high volt~ge input cabinet 

- low voltaee i~uut cabinet 

- sectional cabinet 

- line cabinet 

Packaged distribution unit 
(DS-2, IXJ-10 kV) 

including: 

- 1000 A input cabinet with oil 
.breaker 

- 6 JO A aectionnl awi tch cabinet 

Typ<', 
brand, 
model, 
code 

~ 

Unit 
of 

measu· 
rement 

3Ct 

pea 

pCD 

pco 

pco 

pco 

sot 

pco 

pen 

I 

Net weight, kit 
(Juan· 1---------

tlty 

~ 

2 

2 

2 

1 

~ 

2 

1 

I 

of one I total 
piece 

19700 90500 

I 21900 

• 

.;, g 

M1muf1ctured . 
lndtaenoual~· 

I . 



2 

,· .. 

• 
t! ., , --" s: 

I 
t .. 
• I; 
f! 
I ... 

i 
~ 
CQ 

c: ... 
A. 

NOS 
Trans. 

No arC'nrdtnr 
to proceH No 
llo1uheet 

. 

) . 

4 

5 

l 

6 

59 

I Ty pr, 
Name and tl'd1111<·al t'hornctcrlsllcs brnnd, 

I 111111 I l'l 1 

I code 

- voltage transformer ca~inet 

- power transformer cabinet 

- low voltage equipment cabinet 

- 6JO A output .lines cublnc Ii 

- packaged power supply unit 

1600 kVA power three pho.:Je oil • 
transformer, voltage 10/6 kV 

Control stntion pnncln conoiotlng 
or frame-type panels 

380 V AC aoynchronoun motor cont-
rol boxeo, conr:iotinr, or three- · 
pole input circuit breakers \'ti th 
combined release or nominal cur-
rent from 16 A to 160 A and 
m!lr,nctic starter. \Ii th thermal 
relay of nominal curren·t from 
16 A to 160 A 

Three pole power boxes cn~~inting 
or mnnter nwi tch with fu.:.:cn i'or 
currents from 100 A to JOO A 

I 380 VAC 

t 'I 

Unit Net weight, kg 
M1111tifeictured of C,,h1an· . 

lflt'A~ll· Uiy of OllC total lmllgenr,u•IY 
renienl I piece 

I 

pea 2 

pcs 2 

pcs 1 I pco ~~4 

set I 2 
' 

pea .3 6500 19500 

1 Dtan-
cl a.rd 1JO JOO .39000 
puncl 

• 

pc3 25 40 1000 

• pc::i JO 24 720 
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NOS 

Tr1ns. 
No acrordlng 

No to process 
Uowsheet 

. 
7 

8 

' 

9 

-

10 

11 

12 

60 

Name end technlnl charnctcrlstlcs 

I 
JBO VAC power distribution points 
with thrce-polea input breaker 
nnd combined release for nominal 
current 250 A nnd ten output 
automatic breakero with combined 
release ot 16~160 A . 
Three-pole AC dunt-proot magnetic 
otnrters with 220 V coil a.nd 
thermal relay for nominal currentl 
of 63 A, 40 A, 25 A 

Electric L1ghtill6 Equipment 
• 

Distribution pointa witi1 input 
sircui t b1'eakers without release 
for nomiMl current 100 A with 
~i:t three-phnse and 12 Din~lc-
phluJc line brcukoro with nl0ct-
~omac;netic o.nd +.hcrmul rclco.ces 

' for currents of 6JA and 20A 
rcspectlvly 

Sinr.;lc-phnne r:tcp-down trn.ns-
former J80/220x/24V; 250 VA 

• 
Innto.llation switch 10A, 220V 

'r\'lo-pol c plu.r;-nnd-co eke t c 01u1e c-
ti on, 10A, ''20V 

"~ 

Ty pr, Unit Net wttll(hl; kg 
M1nmf1ctured bran ti, ol (Junn· . 

model, mcRSU· tlty of one total 1nd11enou1ly 
code rement piece 

pcs 15 170 2250 

. 
I 

• pcs 60 80 

. 

• 
pen 26 50 1.)00 

pea ~o 10 ~00 

pcs 150 o.6 90 

• 
pea 2?0 o.c; 150 



'' 4 61 . 
NOS I Net weltcht, kr 

. Typr, Unit I M11nuf1ctured Trans. brand, of (Juan· , 
No acrordlng Name end tcchnlcal characteristics model, mcasu· tlty of one 1· total 1nd11enou1ly 

to pl'OC'H• No code remcnt piece llowshfft 

. 1) Lumilllliroa (miacel) pea I 1 '5b I 1SJ20 

14 ~enrchlicht with hnloeen inca.n- . 
doocent 1000 i'I lnmp I I l11:1J I 20 I C:!O I 1! 00 

15 I I Lnmps (incandescent, !luorecent, 

n_r~ mercu1·y, haloeP.n) .. --··· I__ I .~ca.. -~:."~ .. ______ 

1

1;0 I _ 
• • • Tor AL I . I . C:?04 )O · 

Section II._1!1atcrla.lc 

1 rower cables up to 1000 V with 
• four r.luminium corc:i, I"IC insu-

i lntion Nld oheath (<li.f!r.rcnt 
4f section) I I km I 40. 51 I 10,60 --~ 2 Power cable 660V, two or !our 

aluminium corec vri th ru ubnr or 1 1 1 • 

8 "'~cstic insulction, ruhhor ·or 
a ~'~ ohcnth,·cor~c section from 
t 4 ~o 70 mm2 I I km I .35 I ooo I 20000 .. 
• ) Control en.bl£? of IJ to J7 nlumJ.-
g; nium col'n:i ~. ~ mm:-' :~C"c 1..1 0111 \\J th 
~ PVC inslilntiou tUlCl nt1cnth I I ltm I 2~ I 200 I ~000 

J 4 Aluminium inntnllation 1•1i1•n I , t 2. 5 mm2 scctio11, l'VC chc'.' ~~--- l_ ___ , __ ~-14 1~ I 64 I _ 
aa TCY.rJ~ I 4.3624 
~ ... 



.: 
~ 

1 
..... 
t: 

~ 
Q, .. ... 
en 
!; .. 
'• .. .. ,.. 
.. 
1. ,. ~ 
m 
c ... 
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-
NOS 

No eccord1n1 
tn procese 
llowshfft 

. 
- - - -

5 

. 
. 

. 
Trans. 

No 
Name ond technical charactcr11111cs 

Stoel pipe, Dnom 25-65 
----·---- -···--····--- . 

TOTAL ot ocction I 
equipment 

under neetion II 
mo. terio.l o 

• 

. 

• 

.. C,\ A 

62 

Ty pr, Unit Net we11eht, kl 
M11nuf1cturrd 

tmmcl, ol (Juan· 

I • 
model, nlCHU• tuy of one tot1I 1nd11enous!;· 
code rement piece -

m 1000 ~ij240 

·---· ·-··. -.. - .. ·-···-- - . 

204.230 

71064 . , . 
• 

• 

' 
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t 
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.. 
NOS 

Trans. 
No •('('nrdlnr 

to proccH No 
llowslacct 

. 

1 

. 
. 

2 

J 

4 

5 . 

6 

7 

a 

9 

10 

I 

I 

63 

1. 9. Evl\porntjon and Potancium Sulpha to rrocluction 

. Typ<'. Unit 
of Quan· 

N1me 1nd technical charactcrlsllcs brand, 
mudel, mcll!lu· tlty 
code rcmcnt 

Section I. Equiprnont, 
Proceoa purt 

Chemioal equipment 

Sill81e chamber thickener, 20 m pea 3 
dia 

• 
El<"ctric motor 
- nhnft rotC\tion 5.5 kW 
- lif'ting mechanism 4 .o kW 

1000 m2 area 
• 

Evaporator, pea 16 

Liquor !lo.11h to.nk JOOO m dio. pco 12 

Cot1tact henter 1000 rn din pee 8 

Bo.rometric condenso1• ~'2iJO m dia pos 4-

Barometric con•1enoo1• o. a m d1o. pco 4 . 
Condensate !lo.sh tank 1000 M dia pco 16 

Hydrooeal JOOO x JOOO uia J>CO '1 

Hydror-onl. 1 m din • Jl CE! 8 

Cry~tallizer 7.75 m din, ?4 m 
high pCA 2 

.. •t., 

Met weltcht, kl 
M11nuf1ctured . 

of one tole I 1ndt1enou1ly , 
piece 

~ 2~zooo 
ti :;,A 
,,, > '.; ,(. 

I I t 27000 . £~!/opt: 

ntcol 
9000 

, 

60000 960000 ttS>K 

10000 120000 - It --

1500 12000 
_,, _ 

8000 .32000 - f• -· 

1000 2000 ·- .. -
10000 160000 - .. -
2200 6800 -•1-

JOOO 24000 _,, -
6GOOU, 1J2000 

_ ,,_ 
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NOS 

No 1ccortlln1 
to proc~n 
llowshfft 

. 
11 

12 

1) 

14 

. 
15 

16 

17 

18 

19 

61. 

Type•, . 
Trans. brand, 

N1mc and tcthnlcal <'haractcrlsllcs mud<•I, No code 
' 

I Receive~ 4 m3 holding capacity 

Batch meter, dia 1000 x 1500 

Trap, 2.5 m) capacity 

Apparntua wi tb chn:t.n o.ci tn tor 
die. 200 x 2500 with 5 kW elact-

· ric motor (sump-agitator) 

Apparo.tus with chnin a1::;i ta tor • 
dio. 7~00 x 9000 wi tk1 15. 5 kV/ 
electric motor 

• 
Ch::iim agitator 4.5 m din, J m 
high, 10 kW electric motor 

Chain agitntor 4.5 m dio., 4.5 m 
high, 10 kW electric motor . 

Chain agitator 6 m di~, 9 m 
high, 1) kW motor 

• 

Chn.tn af;i ta.tor 9 m din, 6 m 
high, 26 k\'I motor 

'.,_, 
I 
I 

·' 

Unit 
NC?l WC?ll(hl, kg 

M11nuf1ctured 
ol Quin· • 

me111u· my of one total 1nd11enou1ly 
rcmcnt pll'CC 

pea 6 1000 6000 

pee 1 1200 1200 

pea 2 1000 2000 

pea 9 1140 10260 us.A 
Lf ~S.'! Dh'UCt 10800 Eu/lc.>1>,; 

utccl 
. 1:·:00 

.3 lt~.~ 2~220 pee 
~,. ·-

51.390 titocl 
171.30 . 

pes 10 6~0 '6500 -· ', ·-
s r. 65400 c.:tnol 
6540 

pea A ~~t? ,22260 -;1·-

• 39360 utccl 
~920 

pea 8 ~ ~2~60 ,,... ,, ,__ 

r 
11~040 • 

otcel 
iM .JBO 

pea 2 ~· 0640 - ,,_ 
r. 38100 otcol I I 190~0 
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NOS 

No 1«nrd1n1 
Trans. 

No to proce11 
Uow1heC't 

. 
20 

21 

22 

. 

23 
. 

I 
24. 

25 

26 

. TypC', 
N1mc one.I tcchnlnl charactcrlsllcs brnml, 

mmlt•I, 
cude 

Centri~uge 55 kW 

Water ciroulnting machine, 
25 mJ/min capacity, 90 k\'I motor 

Drum vacuum !il tor·, ~ o ·n1 2 
!11 tro.tion o.reci I!.~ k"! •I 

-· - -· - ... . ·- . 

TCJrAL 
1ncludirl8 atructurnl steel • 
Tanke 

• Ccndensata tank dia 6000 x 6000 

Conr.cntr~ted acid tank din 
4500 x 4500 . 
Diluted liquor to.nk CU.a 
9000 x 9000 

lndustri-nl v.·ater tank dio.• 
6000 x 6000 

• 

I 

C,.\.( 

65 

Unit Net wcl.cht, k1 
M11nuf1ctu,ed 

of (Juan· • 
HH!ft!lll• Uty of one tolal 1nd11enou1ly 
rcmcnt piece -

'tlf.C.P.. 
pea 5 6000 40000 u.o;.f\ 

l wl!t.:>fl:.-. 

l>CS 6 2065 12390 .. ,, .---

• 
pco 8 1,3000 104000 - ,,_ 

.... .. . •.. 
······-~ .. -·-- ·- -
?.2GG900 . 
J4G900 

pea J t1rt. 28350 . ... -
steel 
9450 

puo 2 ntr • 12460 -· ,, -
• otccl 

6230 

pcs 2 ::1tr. 43000 . " ·-
Dtccl 
f.'1500 

pea 2 str. 18900 - ,, __ 
c:1;onl 
~4~0 • 

h 

I 
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9 66 

NOS 
Ty1w . Unll I (Ju•n· 

Net wc-lteht, kl 
Manuf1ctur~ 

. 
Tr1ns. 

Name end tc,·hnll'll C'hornctcrlsllcs tJfllllCI I of 
tndtaenou•I 

No 1ccord1n1 mutlc!I, mc1um· I Uty Of UllC tot1l to JH'OC't"91 No 
cudc rcmcnt piece flnwshl't't -. 

~ Lined ·~ank dio. 4500 x 4!JOO pea 1 Btr. 6500 
at eel 
6f300 

·-~ 
linine 

material . 2'150 2450 - . --· ... ··~ . . . . .. ·- ...... . -............ ___ - .,.. ... _ 
·rOTAL 

0111660 
I . 

includLig, z:itructur1.1l EJtccl • 109210 

linil'lP. mB·terialo 2450 • 

' 
Fumpc, I .D. l•'an:J, Fa.no_ 

28 Ccntrifu8o.l pump 20 mJ/hr rntc ,.,,;*r•('l: 
hend 16 m, 2.2 kW motor pea 16 1000 17408 "'· '• K 

29 Ccmtriluc;nl pump, rntc 45 mJ /hr, • head JO m, 7.6 kW motor · pc::i 5 1.34 670 ·-. I I 

)0 Ccntriluc;al pump 90 m.3/hr rate, 
85 m head, 45 kW electric motor pea 1 520 520 - ,, -· 

)1 Ccntrii'uc;al pump 100 m3 /hi' 1•ate, 
• head 16 m, 15 kW motor pea 20 4.30 8600 -· ,,-

)2 Ccntritucal pump 100 mJ /hr, rate, • 16 m-head, 16 k·-·1 motor pea J 650 1950 ·-,, -
. 
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.: • , --' t: 
I 
t ... 
• Iii 
~ 
I .., 

• CQ 

t:: ... 
A. 

NOS 
Trans. 

No acc-ordtnr 
No to rrocf'!ll 

Uowsheet 

. 
.).) 

.)4 

35 

36 . 

37 

)8 

39 

40 

I 

67 

. Ty pr, 
N1mc encl technical rharactcrlstlcs brand, 

muclcl, 
cudc 

Cent1•if'ugal pump 100 m.) /hr rate 
.)2 m-heo.d, 22 kW motor 

Centrifugal pump 100 mJ/hr rate, 
31 m-heo.d, )0 k\'I motor 

Centritug&.l pump 160 m3 /hr rate, 
JO m-head, JO kW motor 

Centrituco.l pump 250 m3/hr rate, 
28 m-heo.d, 55 kW motor • . 
Vncuum-pump 50 m3/hr rate, 
110 kW motor 

Air blower 500u m)/hr rate, 
160 kW motor 

... +•·---- ·--. -·· .. . .. 

TCY.rAL 

Conv clorf:l 1 f ccdcro 

Belt con.eyor, 1000 mm belt 
width, 75 m lone 

• 
Cro.ne 1 hoista 1 elevu tox·s 

~inglA-girder ouspended 5 t 
E.O.T. crane 4.2 m spa.n, 
lifting hei&it - 24 m 

r., 

Unit Net wcluht, ke 
M11nuf1cture>d Quan· -of I 

mc11s11· lily Of CHIC total 1ndtaenou1i; 
rc.>ntt•nl pll'CC 

r uR~Pe 
pea 28 J30 9240 /.( b:> I{ 

pea 9 100•j 9000 
_,,_ 

pes 2 9450 18900 _,, ._. 

. 
' 

pea .35 1175 41125 
_,,_ 

pea 5 5200 .26000 -11-

pea 2 5600 11200 _,,_ 
·-· .. ..... .. ... ···--···-"--··-· 

• 14461) 

pea 2 ~ 81~00 
rl • 45400 a·tccl 

22700 

• 
~ 

pea 1 19 uo 1JOO 



, . 
. 

11 68 
• . 

NOS . Typ<', Unit Net weight, kl 
M1muf1ctured 

. 
Tr1ns. hr and, of Quan· -' N1mc and tcchnll'al charactcrlsttcs • " No ICC'ordln1 mmh!l, mcasu· Illy of one total 1ndl1enou1ly to prOCHI No 

code r~mcnt piece llowsheet 

. 
41 Single-girder auspewind 5 t 

E.O.T.· crnne 4.2 m span, 
1 . 1900 1900 litting height - 24 m pea 

42 Single-girder aunpen•lPd 2 t 
E.O.T. crane, 4.2 m opo.n, 

1 750 750 lifting height·- 12 m pcs 
. 4) SinRle-gircler 111.l~J'.l""•;.<lod 2 t . . . E.O.T. crann, 4.2 m npan, 

960 lifting height - 24 m • pcs 2 1920 ~ 
44 Single-girder 2 t E.O.T. crane pee ) 1.390 4170 

' 
.: 45 Single-girder auspenrlnd 1 t 
• E.O.T. crane, 4.2 m npan, , 650 650 
, 11ttill8 height - 12 m pea --..... 46 ~ t electric hoist, liftinr, s: 

i height - 12 m pea 1• 350 .350 I . .. ___ .. . 
.. ·-···· ·-·-· ·-- ......... _. '"I TOTAL 11520 I 

I t 
Sani tnr.l enCi1neeri~ eguipmcrrt ... 

• 
I Iii 47 Air conditioner • pea 2 ~.3 106 
I :P. 

Y!l!!.e3 o.nd !ittin~a 
I 

I . 
"' • - 48 Valves kg 98000 ~--·-s: 
~ 
ell • 
c ... 
A. 
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NOS 

No acrordln! 
to pmcesa 
llowsb~t 

. 

1 

2 

) 

' 

. 
Trans. 

Name end tcchnlcal cluuactcrlsllcs 
No 

Section II. Materials 

' Pipes 

Steel !or atructurnl steek 

Insulation (th~rm~l) 
. . ... . . .. ~ '.. ... . .... _.._.,.._ 

T<nAL of section I 
equipment 

including: structural steel 

· lining mat erinl o 

ol section II: materials 

• 

lt.R 

6B 

Typ<', Unit 
Net well(ht, kl 

M1mul1ctured 
brand, ot (.)uan· 

I 
. 

model, mcnsu· Uty or one total tnd11enou1ly 
code n•mt'nl pl<•rc 

kg 8.35000 

kg 550000 

1000000 
--·--·- ·-·---·-· ---· 

2759599 
, 

' 
• 

501510 

g450 

f:!.385000 

• 

. 

• 
, 
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A. 

NOS 

No 1«ordlnll 
lo pru<'«'H 
llowsbeet 

1 

2 

) 

4 

Tr1ns. 
No 

70 
Evaporation and Potassium Sulphate Production 

Name and tcrhnll'al charactcrlsllcs 

Section I. Equipment. Electrical 
eneineerine 

Power equipment 

Packaeed trnnoformer Aubotation 
(PTS 2-6; PTS 2-7; PT3 ~-)) 

includill8: 
- 1000 kVA transi'ormer 
- h:leh vol tase input cabinet 
- l~w voltage input cabinet 
- sectionni cabinet 
- line cabinet 

Control atntlon pancl:i, conDio
ting o! frame-type pnncl 

380 V.A.c. Aoynchronous motors 
control boxea conniAtine of 
thr~e-pole inlet circuit bkeaker 
with a combinntion rC'lcnr:e, 
l nom. - 16-160 A, nnd r;•n.tf~netic 
starter'with thermal relay, 
I nom - 16-160 A 

Thr~e-pole power box conniRtin~ 
of n11\r:tcr owitch \~·i tli func:i rut.ed 
at JO to JOO A, J80 V.A.c. 

Ty pr, 
brnncl, 
rnudl'I, 
code 

Net wcll(ht, kl Unll 
ol 

mcHu· 
remcnt 

(Juan· I . 

act 

pco 
pco 
pea 
pea 

tlly 

J 

2 
2 
1 

4 

1 nte.n· 
<lnrd I 00 
panel • 

pcf:l I 25 

pee 20 

of one I tot11I 
piece 

19'/00 59100 

.300 I 24000 

40 I 1000 
• 

24 400 

"'~ 

Manufactured . 
1nd11enou1ly 



71 
~o 

. 
NOS 

.. Net Wl'ltcllt, k1 Ty pt, Unit M11nuf1ctufl'd Trans. 
Name and tci:hnlcal cher1cterlst1cs brand, of (Juan· • No 1ttordln1 moclcl, mc111u· Uty or OllC total lnd11enou1ly to pmc~st No 

code rcn1cnt piece Uowshttt 

. 
5 J80 V.A.C. power distribution 

stations c~n~isting of th~ee 
pole inlet circuit breaker with 
combination rele~~e, Inom • 250A, 
ten outlet circuit breakers 
with combination release, 

5 170 850 Inom • 16-160 A pea 
. 6 )80 V.A.C. three-pole magnetic . 

starter, Ylith 220V coil, w:i.th ' . . 
thermal relay rated at Inom n • 
• 6)A, 40A, 25A pcs 60 . 140 

Electric li~tin~ cgulEmcnt 

7 Distribution stations with inlet 
circuit breakers wi thou.t relco.sa, 
Inom a 100A, with 6 and 12 pho.se 
line ewitcheo, with elQctromo.6-
netic and thermal releases, • lnom • 20A . pee 24 50 1200 I 

8 Single-phone otep-down tro.noi'or-
mer, )80/220/24 v, 250 VA pea 40 10 400 

9 Installation switches 10A.. 220V pea 100 o.6 60 
10 Double-pole plug-nnd-smcket . 

connection, 10A, 220A pea 180 0.6 • 1oe 

I Luminaires (misc el) ~ 11 pea 1200 15210 
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NOS 

No actnrdlng 
to proct"SI 
llowshttt 

12 

1 '\ -

Trans. 

No 

. . . 
1 

2 

I 
) 

4 

Name ond technl\:lll rhar'actcrlsllcs 

Searchlight with halogen incan
descent lamp 

Lompa (incandescent, !luorescent, 
arc mercury) 

TOTAL 

·section II. Materials 

· Power cable up to 1000 V Vii th 
4 alumin.i.um corec, PVC innulntion 
and sheath (different sections) 

' 
660 V Power co.blo, two o~ four 
o.lumini.um cores, \":i ~:. rubber or 
plnstic ins~lation, rubber or 
PVC sheath. Core oectiono from 
4 to 70 vv2 

Control co.bln, 4-37 nlumlni.uin 
cores 2.5 mrn2 ocction with PVC 
inaulntion ond ahea.th 

knntnllation wire, nluminium core 
25 mm2, ~vc sheath • 

'lO'lAL 

Zteel pipe, Dnom 25-65 

I

TOTAL of oection I, equipment 
of aection II, rpo.tcriala 

72 

T:r pc-, 
brnnd, 
moth? I, 
code 

• 

Unit 
ot 

PICHll• 
remcnt 

pcs 

pea 

km 

km 

km 

(Jmrn· 
lily 

Net wel1tht, ke 

of one I total 
piece 

~:.50 ·~
0 

___ ~_:: 
10)558 

12a.a I I 20050· 

130 I BOO I 24000 
• 

115 I 200 .3000 

km 15 116 90 
. . -· .... ··-. -· .. ·-·---· 4r;-14·0-

I • 
~ I . 10.31)58 .. 

6.32.30 

I 

"' ' . '2 • 

M11nuf1cturcd . 
1ndl1enou1ty 

·-------·-- . 
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16 
1.10. Precipitation - ·~ 

• 
Nel ~·cl&,eht, kit NOS 

Typ<', Unit M11nuf1c:tured -- Tra:is. brond, of Quan· - . No accmdlng Name end tcchnll'a! charoctcrlsllcs moclc•I, 11H!8!lU• Uty of Oil(! total lndlgenously to prort>ss No 
code rcmcnt pl~ce flawslu~l't 

• 
1 Section I. rroceQo uquipment 

£.h.£m_~!_ cqui_~m~ni 
ti 'io'::. I.. I 

"l ,. EHKvPIS 1 Precipi.tator. JOC«J m ... ca.pnci ty pco .. 
2 Hydro sc:raro. tor• 10 m din pea 

__ ,,_ 
) Flo.ah tank J.6 li• dio. pee -· ,, . .._,_.. 

I ,\ . 
Ilydro~cal 1.5 m dio, 0 m high pea - ,, -• ,. 

5 Barometric condenaor 1.6 din pea -- " .--
• 6 Chn.in ngi ta tor 2 m di.a. 2. 5 m - ,, ----high. J ki'I motor pcs 

~ 

.. ... 
» 
l --...... 
t: 

7 Cho.in ngi tn tor, J m tliu., J rn pco .,..- It .---high, 5.5 kW motor , ~ .. • ... ., .. - .. -
Tor AL • ~ 

Iii 
~ 

inclucline 
otructural steel 
Ton kn 

.. • ... •. \: 
~: • 

8 9 m dia tank 6 m hieh PCS .---.., -4 5 60000 

3' 

c: ... 
D. 

·~ 
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• 
~ , --...... 
t: 

I 
t ... 
• s; 
~ 

= ... 
~ .c 

ca 
c ... ... 

.. 
NOS 

Trans. 
No according 

to proces• No 
Uowsheet 

. 

9 

10 

11 
' 

12 

1) 

14 

15 

16 

7 I.. 

Ty pr, . 
Name and tcchnlcal charnctcrlstlcs brand, 

med cl, 
code 

Pumps, I.D. Fans, Fans 

Centrifueal pump, rnte 160 mJ/hr, 
head-20 m, JO kW electric motor 

Centrifugal pump, rate· 160 m) /hr, 
head-40 m, 55 kW motor 

Centrlfucal pump, rate 315 mJ/hr, 
head-40 m, 110 kW motor 

• 
Centrifugal pump, rate J15 m.3/hr, 
heod-56 m, 160 kW motor 

• 
Vacuum-pump, rate 50 m)/hr, at 
70'/o vacuum, 110 kW motor 

----·---·--· ~- . -- . . - -··· ··-- -. 
'l'CYrAL 

~rn.nea 1 hoioto 1 el,.matoro . 
Movable electric hoist, J.2 t 
capacity 

sa.ru. t~r~n~ncerint~ cguipmP.nt 
Air conditioner (househoru) . 
Values and fittings 

Valves 

°l'1 

Unit Net Wl'lght, kir 
M11nuf1ctured Quan· of . 

mcasu· Uty of one total lndlirenously 
remenl piece 

('/I fl't.•1·'€ 

1664 
u .S.\.e 

pee 2 832 

pea J 1050 J150 
_,,_ 

pcs .3 '1700 5100 
,_., ___ 

pea 6 2200 1.3200 _,, -

pes 2 5200 10400 _,,_ 
..... .. .. ---·-· --·-·· ·-·-. -

3.3514 

• 

pcs 2 JOO 600 -· -
pea 1 5 5.3 

_,,_ 

• 
kg 

~ 

5.3000 
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~ 
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I I 75 ; 16 . . 

NOS . : Typl, Unit Net wcll(ht, kl 

• Tr1ns • Quan· Manuf1ctured 
No 1ttordln1 Name 1nd tc('hnlcal rharacterlsllcs brand, of I · • 

to pt'OC't'SI No mo1h•I, lnl!HU• tit)' of OllC total 1nd11enou1ly 

!lowshet•t code renicml pl<.•cc 
' 

- - . . 
Section :[I. Materials 

1 Piping 470000 

2 Steel tor structural oteel 500000 

) Thermal insulation 200000 
... - . -·····-···-. ·-··· ... ... . .. .. .. . . ....... ..... ·-·--·. ·-: 

TOTAL of section I: . 
I 

• . equipment 4251067 • 

including ' 
- - - -

! 
structural•steel .6400 

.: ot section II ! 0 

~ 

, 
materials 1170000 --

I 
..... 
t: • 
I . 
,. 
~ 

• 
& • ' 

~ 
= . 

«'"' 

•..:: • 
1'.. 
< 
"' I 

c: ... 
A. 

I 
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• 
.: 
C) 

"'l 
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s: 

~ 
t 

'I ... 
• .. 
~ 

! 
~ ..• 
• "' c:: ... .. 

. 
NOS 

No according 
to proct'sa 
Uows:1ccl 

. 

1 

. 

2 

3 

7A 
i>rocip.Lto.tion 

Ty pr, 
Trans. brand, Name end tcctmlcal <'haractcrlsllcs model, No 

code 

I · 

• 

IA 

'~ 

I of freme-type-paR~r. 

Unit 
ot 

mcHu· 
rcmenl 

oet 

PD 
ps 

po 
pe 
ps 

oat 

ps 

pa 

pa 

pa 
ps 

ps 

ps 
pn 

1 flltAn• 
d"rd 
re.nel 

(Juan· 
my 

1 

2 

2 

2 
1 

4 

1 

~ 

1 
1 
2 
2 , 

~ 
15 
2 
7 

./(. 

Net wttll(ht, kg 
M1muf1ctured 

• 
of one tot1I 1nd11enou1I y 
piece 

13000 13000 

. . . 

16.)00 16300 

• 

)00 2100 

.. 
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• 
• 
I 
• • .. . 
• 

I 
t -• ... • 
t 
! 

• ~ 
Ja 
c ... 
L 

~OS 

No 1«nrd1n1 
to prott'SI 
llowshl't'I 

4 

5 

6 

7 

6 

Trani. 

No 
Name end tcl·hnlcal <'horacterl!lt1c1 

Control box~s f::>r nnynchronoH s 
motors V .380 AC composed of J 
poles input outomntic ~Vii tch with 
combined releo.oe 16A to 160A and 
mngnctic etnters tho1•1110.l relula 
ror 16 to 160A 

rov1er bo:::cs J pol co lml re r;w.l t ch 
with ruoea 100A to JOOA vol ·~nee 
JOOA AC 

77 

Ty pr~ 
hrand, 
muclc•I, 
code 

Po\'lcr rli stri bn ti on point:l Jf30V AC lwl th 
input .3 plea owitch with combined 
r~1''!::ioc 2501\ 10 nutomo.tic :::·;·:lthco 
with comblned rclea.::a: 1G-160A 

r.:ac;nctique ~tnrtcrn J poJ NJ AC 
vol tnge JOOV .<lur:tproor :·;~O V 
bobbin thermnl relnio GJA, 40A, 
2~A 

Li8htine equipment 

DiRtrl bu ti on pointo with unpu t 
nutC'mntic nw.i. 1:1:1-:0 wl thout 
re:i ef'oo for 100A • 

Unit 
of 

nWft!IU• 
rcmcnt 

po 

po 

Net wcl&eht, kl 
(JUlUI• I . 

tit)' 

10 

5 

5 

30 
• 

of one I total 
piece 

40 400 

.;M 120 

I?O 850 

70 

... 

• 

M11n11f1cturf'd 
1nd11enou1ly ' 



78 . 
NOS I . Ty pr, Unll Net wclicht, kl 

' 
M1111uf1ctured 

No ac::cnrdln1 
Trans. 

N1me and tcchnlcal tharactcrl»llcs brnml, of (Juan· 

I • • No muclt!I, mcnsu· Uty of OllC lndl1enou•ly to proresa . cud' rcmt•nt plt•rc Cot1I 
llnw1hffl 

. I I with 6 3 phaaeo nnd 12 manophnao 
line circuit bronkers nith elect-
rornacnetic nnd thermal rcloaoo 
6JA 0.1~ 20A corrospondenly I I pa IG I. 50 I .300 

9 I I "10 nophaac otcpdown trnnni'ormor 
10 I 80 J80/220/24V, co.p.2~0 VA pa 0 . . 

10 I I Switches 10A 220V pa ?.0 o.6 12 
' 

l 
I I 

11 . Pluc;-in connectors, 2 poles • o.6 18 • 10A, 220V PB .30 

12 Iuminaires,(dif) po 240 2690 

.: 1) I I Seo.rchlight with ho.logcne lamp po 5 20 100 
G , 

14 

I 
Filnmcnt, luminoccnt, o.rc -- mercury lamps po ~70 I 76 ' k . ·· t · . . .... --·. ··--· ·~ ... 

~ 
TOrAL • J6116 . 
Section II. Mo.tc1".i.ula t I Ill ... 1 Power cnblc v 1000 V Al conduo-.. 
tor~ PVII inRulntion ancl nhP.nth, lii 

~ 
4 conductors (!'lu.uectio1to) I I km I 4 I I 4407 .. 

2 • Power cable 660 A with rubber or '"' 
~ plo.otic insulation, rubber "~ I I I I • ... ( I PVll ~hco.th 4 con~uctoro in ,u 
:c oections 4-70 mm I I km 17 I uno I ~600 dl 

c 
~ 
D. 



• 

• 
.: • , --.... 
t 

I 
t ... 
• lit 
~ .. • ... 
s • CD 

c ... 
A. 

NOS 

No accordln1 
to prot"ell 
llowahfft 

) 

4 

. 
. 

5 

Trans. 

No 
Name 111d tc1.:hnlcal cluu11ctcrMlcs 

Control cable with Al conductors 
PVII insulation nnd Ahcnth occti
ono or conduct ors 2. 5 mm2 and num· 
ber or conductors 4 to 37 

lnatollation wire wil1 Al con
ductor section ·2. !j mm2 J?VII 
sheath 

TOTAL 

Steel pipe D 2~-6~ 

TOTAL :icctl.on I 

Equipment 

ccction II 
materials 

• 

7H 

Ty pr, 
hrnml, 
mmlc•I, 
code 

M11nuf1ctured U Net wel((ht, kl nil 
of (JUAll• I 

11u•1 m· my or one total 
rcmcnt pll•co 

1nd11enou1ly 

km 2 200 400 

km 1 

l~rn 1000 

• 



• 

• 
.: 
0 

'Y --..... 
t 

~ 
-t-.. 
• & 
~ .. • ... 
i • di 

c .. .. 

• 

.. 
NOS 

No 1ccordtn1 
to procesa 
llow1het"I 

3 

4 

-
5 

Tr1n1. 

No 

I 

Name ond tcchnlcal ch1racter111t1c1 

Control Ct'.blo with Al conductor11 
rvn insulntion nnd' ehonth nccti
onn or concluotoro ::?. 5 mm2 nnd num· 
ber of oonductora 4 to 37 

Inntollation ~iro will ~l con
<luctor section ·2. 5 mm2 I,.vll 
mheath 

80 

Typl', 
brand, 
1no1lcl, 
code 

Unit 
ol Quan· 

me?llU• Ul)' 
rcmcnl 

Jan 2 

km 1 
--------··- .. - ..,. _.,.. , ____ .. _... ·•-••• ... •.-·••·•• •I • ••• •' •·· I••·•-

iOiAI. 

Stoel pipe D 25-6~ km 1000 

.,, 
( • .. 

Net wcll(ht, kl 

' 
M•nuf1ctured 

I ' of one total , 1nd11enou1ly 
plcco 

200 400 

1G 16 
I. I .. ~. I, ..................... ,, ..... . 

1050.3 

3200 
.. ·-··· ........... _. .. ... . •·. · ••· ,,,_,_ ... ...._. .• --···•· I·•••·-• 1 ..... , .. 1 •.. ,,. . ..,., ....... 1,.1.,_..._,..__.I••...--~~,_. • .._, 

TOTAL ~ection I 
Equ.i..pmcnt 

"ection II 
rnntorinla 

• 

.. 

JG11G 

• 
1J70.3 

• 



• 

" 
.: 
C) , --..... 
t:. 

I 
t ... 
• ,. 

.. - -~-

= Cot 

s •. ( 
:c 
"' c ... 
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NOS 
Trans. 

No 1«ord1ne 
lo procesa No 
llowshcet 

. 

1 

. 
2 

) 

4 

5 

6 

1 

8 
- -

81 
1.1'. Hydrato ti•eatmcnt with hyclra.to olio1•uc;o 

. 
TYf'I"· U11U 

Name end h?l'hnlcal choractcrl»Ucs hruml, of 
mudt!I, mcnsu· 

I cude remcnt 

I 

Section I. Equipment. Process 
part 

Chemical equipment 

Set tlcr 1 cl,umucr rJ 20 m po . 

'\'laterlock tJ 1 m, h 4 m • po 

Wnterlock tJ 1 m h 1 m po 
' 

Receiver cnpaci.ty 4 mJ pa 

Barometric condenser " o.a m pa 

Tro.p capnci ty 1 mJ ps 

Cho.ine agitator rJ 2 m, h 2.5 m 
Electromotor co.p. J k\'I 

pa 

Cho.inc o.c;i tntor rJ J m, h • J m 
Electromotor co.p ~-5 kW 

po 

. 

I • 

Net wcll(ht, kg 
M11nuf1ctured (Juan· • 

tlty of one total 1nd11cnou1ly 
p:ccc 

!j 10000 ~()()()() 
u t_,(I 
"~ ... ,; ·;;rccr 

450000 /;.f;f~CJfl:::. 
ritI'UC • 
90000 

' 
9 1500 13500 . ... , ·--
4 1000 4000 - ,, --
9 1000 9000 - ff -

I 

4 9.30 .3720 
___ ,, -

4 400 1600 _,,_ 
• 

6 ~ 6810 _,, ,_, 

~ 1 7200 ctruc • 
1200 

5 1100 0900 _,,_ 
tJ c 1 10000 n-t; 1'\.\C • 
2000 • 

h 



-" I 
' 

82 I 

' . 
NOS . Type>, Unit Net wtl1Cht, k1 

M1muf actured Tr1ns. 
Name •nd technical characterlsUcs bramd, or (Juan· 

' No 1«ordlng model, mc11u· tlty of one total 1nd11enou1ly • to proce11 No 
code rtmcmt pltCI llowshfft 

. 
Chaine agi to.tor tJ 4. 5, h 3 m 13 ~ J~J20 

USA 9 po us.se o eel E"'l/()P,_ Electromotor cap.10 kW 4550 59150 

10 Chm.no afP. ta tor rl 4. 5 h=4• 5 ps 2 ~ .lli.Q _,, -
Electromotor cap 10 lt\'I. D l . otru.c • 9840 

. 4920 . 
·0010 11 Chnine ncitntor - 6 m, ~ = 9 m pa 2 W,'0 , ..-- ,, ,..__ . 

Electromotor cap 13 kW · s c-e"l • 
~- r:trucw 20760 

14.)00 
' ·21600 12 ChninP. ~gitator ' 9 m. h • 6 m ps 5 ~ 

_,,_ 
.: Electromotor cnp 22 kW . eel • , r.1 t:r11 c. 95250 - 190~0 -..... 
t: 1) Vacuum-filter, eulfncc 40 m2 pa l 10000 ~4000 

_,, ---
~ 14 Vacuura-!il tcr, ::urruco 20 m2 P:J 6 1300 78000 

_,,_ 
t 15 Dutter~ ful tC'r under prc:.rnu1·e pr:1 4 10000 40000 us;s~ ... 

sur!aco 225 m2 • & 16 Hcnd r.xchn11co1• din.metre 1'. 5 m 1 1 ~!001J 12000 -- ,., -----pc ~ ourfucc 400 m2 I . .. 
.. ----· .. -·---··-·--·-···-··---- -- ...... -- . .......... ... ·-··- . 

TOl'AL • 11 JJ~60 ~ 

~ 
. 

incl Hll 11'; El 1. C bl otruc1, ure 
CD 

660200 c: ... 
A. 
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.: 
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CD 

& 
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( 
~ 
dl 

c:: ... 
D. 

6 . 
NOS 

No acrordtnr 
to pl"OC'esa 
llowsheet 

. 

17 

18 

' 19 

20 

21 

22 

2) 

24 

83 

TYi'"· Unit . 
Trani. brand, ol Name end technical characterlsllcs mud cl, · men~u· No 

code rcmcnt 

' 
Tnnka 1 Vcooelo .. 

ps 

pa 

• 

PE 

ps 

po 

po 

I 1 

tJ 1.i 

. p:1 
Elect1·ic motor 1GO k\'I 

e .:!. 

Net well(hl, kl 
M1muf1ctured (Juan· 

I • 
Uty of one total 1ndl1enou1ly 

piece 

4 . 1~000 60000 

tU~C)Pt;', 
ut;>~ 

2 650 1,300 
' 

10 LJJJ 8.3.30 ..- It -

JO li32 249GO - 11-

I 

• 
2 10~4 2100 

_,,_ 

u 1019 14~52 
_,, -

~ 1700 • 6800 
_ ,, _ 

' 

2 2200 4400 - ,,_ 



. . , . i . ' ~ • 

. ~ 8'1 ' .. 7 . 

. ' 
NOS Unit Net wcll(ht, kl 

Manuf1ctured ' . Ty pr, i 
Trans. brand, of Quan· 

I 
I .,. No 1tmrd1n1 Name and technical cluuactcrlstlcs model, mc111u· lily of one tot1I 1nd11enou1ly 

I to procesa No code rcmcnt piece .. flowaheet 

. 
E"" /lo Pt; 25 Centrifugal pump, capacity 

600 mJ/h, prcnsu:re ~ 0 m t.I .s s Jl. 
El<'ctric motor 160 kW po 2 ~200 0400 I 

' I , 26 Vacuum pump capacity 50 mJ/min ! 

70:., vncuum · 
41600 

_,,. -Electric motor ·cc.pa.city 110 lcW po a ~200 
I 

27 Blower cap. 5000 mJ/h 
I Electric motor cap. 1~0.kW ps J 5600 46800 _,, -

~ 

I 

4· ~. ...... ! ...... --·· ......... ,,_ -·- ··-···· 
\ TOTAL 129250 

.. Conveyers, ~eeders 
.: 28 Belt conveyor, width 500 mm ps 1 1)00 • ·. JO - II - I C> 

1;; , leneth 12 m o·~ur:l - Electric motor ?..2 kW otruc. -...... 
t: 1000 I 

• ·I 29 Belt conveyer, width 500 mm· ps 2 1700 2iQ.Q _,,_ 
lencth ?.0 m :i·tool 

t Motor electric 1. 5 kW IJ 1; I'll C • JOOO ... 1~00 : ., 
& )0 Del t convoyer width ~00 mM fl tJ 2 ~ 6000 lcneth !:£> m - _.,,_ 
~ . cl 

l = 
lUectric poY1er 5.5 k\"/ tJ'truc. 5600 C"'I 

:::ooo • 
• :-0: . .f. 

~ 
C:Q 

t: ... 
Q. 
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~ 
CQ 

c: ... 
A. 

0 

NOS 

No a«"Ordlnr 
lo proce11 
llowsheel 

)1 

)2 

)) 

34 

)5 

)6 

. 

Trans. 
No 

N1q1e ond lcchnlcal characacrlsllcs 

Apron feeder width 1.2 
lenc;th· 12 m 
Electric motor ,15/25/J0/36 lc\V 

Ty pr, 
brand, 

. model, 
code 

....................... ~~-~--~~·----·~---~--------------~1~--------~ 
TOTAL 

C1'Bnes, hoista, lifts 

Monornil electric cnpncity 2 t 
Span 6 m h of elevation 12 m 

Monorail electric cnpnci ty 2 t 
Span 9 m h of elevation 12 

Monorail electric, cnpncity J.2 t 
Span 9 m h or elevation 6 m 

N~no~o.il electric capacity J.2 t 
Span 6 m, h ot elevation 24. m . 
Clnmohcll a-nnc co~uci. t.y 10 t 
Span 2) h or elevation 18 m 

TOTAL · 

TOTAL aection I 
equipment 

• 

R5 

Unit 
ot 

mcasu· 
rcmcnt 

ps 

~ .. 

Net Wfl6(ht, kl 

I (Juan· M1nuf 1ctured 

Uly Of C>llC! I 1ndl1enoualy 
I 

piece tot1l 

I I 
£,,Jlc;.PG 

I 1 I Jo;oo I .30500 
. "'-Soll 

. ..... ·--·-----""' -
52040 

• I 4425550 
incltlt!ing s·tet:?l i:ttructfl;rea 

669800 
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II 
~ 

4 
CD 
c: .... 
Q. 

-,., 
NOS 

Tr1n1. 
N0- ICCOld1n1 

to procHa No 
- howshfft - - - - -

. 

1 

' 

2 

) 

I 

86 
Hydrate treatment with hydrcte storage 

Net we111ht, kr ' ' TYP''. Unit Manufactured 
. i 

N1mc end technical characteristics brand, of Quan· 

I • 
mode!I, mcasu· tlty of one tote I 1nd11enou1ly 

; code remcnt piece - - - -

Section I. Equipment, 
Electric part 

• 
Electric power equipment 

Tranatormer substntion complct oet 2 21500 4.3000 
(KT -1, KT • -2) including 

- transformer capacity 1600 kW 
2 

. voltage 10/0.4 - o.2J.kV ps I 

' • 
- input cnbinet h.v. pa 2 

- input caqinet l.v. rs 2 

- sectiono.l cabinet ps 1 

- line cabinet }JS 4 

Panels or cornma,nd oLntlon, !1•0.me 1 J>ll- • constr.iction . nel .300 22500 
. Control boxes for aoynchronous 

motors V JOO AC, J poles auto-
matic switcn with combined 
release 16-160 A and magnetic 
starters 16-160 A • pa 25 40 1000 

• 
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NOS 

No 111ccordlng I Tr1ns. 

to proce!la No 
llowsheet . 

4 

5 

6 

7 

8 

9 

' 

Name and tcch{llcel characterlsttcs 

Pov1e:.i.· boxes J polco, . ,, .. c ~wi toh) 
fuses 100 A - )·.O A V'.>l·.agc 
380 BAC 

Power points or d1t:l tr~~ bu ti on 
J80 V AC input J polcn owitch 
combj ncd releaae ~50 A nr~d 
10 output r.m t:>m~ tic c;,vi t t.:-i~n , 
with combined reJ.euoc 16A-160A 

Mngnctic Gjnrtcrs J poles AC 
'\·01 tc~e .380 V l!u.ntprovf \':i ·th 
bobbin 220"1 the:rmal rclu:i.s 
6,JA, 40 1\ , 25A 

L1g.htine equi~illent 

Distribution point~ with j,npu·~ l automatic ewi·tch without rcleuoe 
f 100A with 6 J phaN~s und 12 uin
gl~p:moco line owltchco wlth 
elec:trcmn.:;nctic nncl thermal 
release 6JA and 20A • 

?1fonopho.se stepclown trru1nformcr 
J60/220/24V, capacity 250 VA 

S~itchea 10A 9 ?.20V 

Typ«•, 
bt;all'I, 
m0th•I, 
ru1e 

--------....---------------- ._. Unit I Net weight, k~ 
of '.luan· -- ·----1 M"nuf1ctured 

mcRsu· I Uty of one tott' I 1nd1aenobsly 
l rf!111cnt 

1 

I pl~·~e • J 

1= I ·I - , .... __._I-··-
ps 20 I I 24 480 

l . 
pc 10 I 1'!0 170<..' 

• 

po 110 I 50 !)00 

I 10 pa 

f ;: 
• 120 

pa I o.G f J6 
I 



t 
aa 4 . 

f. ~ 
NCS 

I Ty pr, -Uutt-1 N.:t wrlwht, "" 

·1 
M11nuf1ctured ---- Trl!ns. brand, ol (Juan· - I . No acC"nrdlng Nemc and tc"·hnkal d1arnc!crlsllcs moclcl, mr.n!lu· I uty of 011c total 1ndlgenou1ly h> proc.-~i. No 

I code re mt•ut pll''=C howst·~·t I . 

I P• 
" I 10 

( 
·- i I . 

F1uc-ir1 connectors bipoles 10A, HJ 
220 v. o.6 i 42 

! 
l I J~minairos (di!) i I pa I soo 1 · I 5540 ~ .... 

I I I 10 I 20 I 200 12 Srnrch.light halogene :ta.mp 1000W I pa l . 
I I 1) J I Fila.m(1)1t, lumineccnt, ar(! mer- • 

~u.ry .!.umps I ps 

·~-~+~-· , .170 '. .... ·- ~ I • . . - ·- ... - -........... -.. , ...... _ ....... 

• l I ·:::OTAL . I 75288 

Section ~I. Muteri~ls I I I I I I . . 
.: 1 I Power cable voJ. tn,;~c 1000 V Al c~n .. 
0 ductora PVH inn·1lation nn<l sheath , 

4 conductors (dif occ·tions) I I km I 25 I I 26645 --...... 
Power cnble 660V rubbr.r or plnoti~ s: 2 

l 1on I ;J § inoulntion rubber 01• PVH oh~nth, 
I I 10400 2-4 conductors Al uection~ 4-701Jlm 800 ., 

t ) Control ~nblc>, Al conuuctorn PVH .. inr:ulntion nnd sheath nee tions • of conductorn ~. 5 mrn2· number o:r I Ii conductors 4-37 • km 10 200 2000 ~ 
4 Inntollatto~ ~ire Al conductors . 

= «" section 2. 5 mm2 PVH ohca.th Jon 2 16 • .32 :s: - .... _ .. -------.. ·- ·- ·-· ... 
TOTAL .. .. ' ... 

·1 I . ·39077·-·----··-- -·-···- .... 
5 3teel pipe D 25-65 m 4JOO 15190 c: ' - -

. . . •·· ..... ,,_. .. T~AL: section 1 - cquipmcn·~ 75288 IL 
section 2 - materinlo 
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NOS 

No according 
to .process 
Uowshee.t 

. 

1 
2 
) 

4 
5 

. 
6 
1 

8 

9 

10 
11 

12 
1) 

14 

Trans. 
No 

1.12. Alumina Caloination S-9 

. 
Name end technical cluuacterlsUcs 

SECTION I. EQUIPMENT.PROCESS 
DESIGN 

Tanka 1 veasels 1 furnace egui~ment 

Circulating fluid-bed furnace 
Fluid-bed coole~, area ~ .42 m2 

Cyclone, dia. 3 e'5 m 
Do, dia. 4.8 m 
Do, dia. 5.5 m 
Compensation tank 
Starting burner with a su~tace 
deVice 
Ejector fo1• liquid fuel 

-· 
Sub-total: 
Chemical eguiEment 

!El.ectrostatic prec1p1 tator, . 
ror gaaea 
Venturi dryer, dia. 2.5 m 
Venturi dryer, dia. ).8 m 

• Dil tilter 
Tubular heat exch~nger, dia 
0.5~ m. ~-? m ift~-

pump 
Sub-total: 

. 

Ty pr, 
brand, 
modl•l, 
code 

• 

Unit Net wt'lght, k1 
Manufactured of Quan· 

I 
. 

1ndl1enou1ly mc11!lt1· Uty of one total remenl piece 
I 

luRql pee , 43600 4)600 ALC(.)A 
do 1 45500 45500 _,,_ 
do 1 11000 11000 - ,, -
do 1 2200 2200 I - .. ·-· . 
do 1 3000 3000 _,, -
~o 1 1000 1000 -· ,, -
do 1 1200 1200 ---·· -
~o 1 200 800 _,,_ 

108300 
• 

ldo 1 150000 150000 
_ ,,_ 

do 2 ~500 9000 ·- ,, ..... T 

do 1 noooo 10000 - ,, ---
pee 9 ~00 1800 - ,, ..... 

• do .2 2500 5000 - ff-· 

do 1 BOO 800 -- ,, --. . 

176600 



... ... . .. .. . .... .. .. -...-... -...... 
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' 

- 90 -
• 

NOS I . Typf', Unll I Net wel&eht, k1 

I Manuf1ctured Tr1ns. 
Name end tcctmlcal characterlsUcs bru11d, ol Q&11n· 

I • ' No 1«0rd1n1 1 ' model, MC!Hll• Uty of one 1nd11enou1ly " \o procese N1> total .. : code rement piece } tlowsheet 
, .. 
It 
,\ . Conve!era 1 feedera 1 m_~tering . • 
" reederg 

'\' 
15 Belt conveyer, 1000 m wide, 

·32400 64800 
LuK.GI 

180 m long do 2 /ILCO~ 

.;. 16 Continuous weigh-teeder do 1 2200 2200 
_,_ 

~ 
17 Stationary twin-screw feeder, ' a dia. 400 mm, 15 kW ~~ectric ~ 

I do I l 3500 I ,3500 -~ motor, 1400 R.P.M. 1 1.- ,,._ 
• 18 . Rotary airlock feeder, "diA.e \ • '!.-t 400 mm, 2.2 kW electric motor I do I 1 I 600 I 600 I ,. I( -

' 19 ~crew reeder, dia. o.6 m, 
7.5 kW electric motor I do 1 3500 )500 I -· ,, -

.: 20 I Air-lock valve do 2 1000 2000 f - ,, -:• e . , 21 Airalide, 400 mm wide do 1 1500 1500 _.1_.~ .. ~ --- ···- .. ..•. . . ... ·····- .. --··-· -- ·-· 
l 

..... Sub-totals I 78100 s:: 
PwnE• 1 I 1 D. tens 1 tana • a ) 

22 F\lel oil gear pump, 0,25 kW ~ . eleot:rio motor I I ~ 1350 
< 

350 I 
_,, _ 

t I pee I ... 23 · 90 m3 /hr water ,,,,,,.,-. ~,..,!",, '.\c:;O kPa do JOO 600 f _,, -• 3 1 e:: k\" . 
& 24 · 280 m /hr ·;;urbo· ·bJ.oWfitr, h4itad 

} ~ )0 kPn r; • 5 k\"I I I 4o I 1 I 300 I .'.300 f _,,_ 
• 

= · 6)0 m:; /hr turbo-4lower, head -~ 25 
C"\ ., 50 kPa. 1 ~ k~'/ I I do I 2 I 400 • I aoo I -~ ,, -1 ,,; I -

1 .• >: . ~ 

I I I 4\ 

I:: ... 
D. 
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·• -91 -
J 

I t ,, 
~ 

) , 
"! 

. 
NOS TypC', Unit Net WflKht, kl 

M•nuf1ctured 
. 

Trans. brand, ol (Ju1n· • No accordlnr N1mc inc.I tcchnlctl cluuaclcrlsllcs model, me1111· tlly of one tot1l lnd11enously 10 procesa No 
code rement piece llowsheet 

3500 m3/hr turb.o-blower, head I 

I 
~u RC. I . 26 . LC.DA 60 JcPa, 100 kW pee '- 4500 9000 

27 10000 m3/hr turbo-blower, head ' 
'6000 M_OQO __ - ,, -60 kPa, 250 lc1.7 l'>t'.~-- .-2. --- .... -·· . . ·- ···-··· --·-···· ... 

Sub-totals 41050 

Cranes 1 hoiP.tsi lifts 
., 28 3.2 t suspended electric crane, . 

hoisting height - 6 m do 1 .)050 3050 I . 
,4 
.\ 
"-' 

' ~ :. 
~ -:!- -.... 

t c 

• 29 5 t suspended electric crane, 
hoisting height - )0 m do 2 3900 7800 

30 2 t electri~ hoist, hoieting 
height - )0 m do 2 630 . 1260 

31 3.2 t electric hoist, hoisting 
height - 12 m do , 520 520 

~2 Air 11tt, dia. ~.1 m do 1 1500 1500 ·-·. -- .. ·-- ·-··--· -· ... ··~ .. ... ... 
'; 

I , .. . 
=-... 
• Iii 
:f! 

• Sub-total: 14130 I Gnn1ta!2 eguil!"'ent 

' 33 Central air conditioner pee 1 2500 2500 
Valves and fittings 

34 Valves • kg 2650 .. • ~ '"' SECTION II. MATERIALS 
:s: 

.~ 
cQ 

• 
1 Pipeline a kg ~ 

230000 

c: ... 
Q. 
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NOS . TY fl«', Unit Net '"'""'· kl 
Tr1ns. (Juan· M1nufactured 

No 1Ct'nrd1n1 Name end tech lcal choroch:rlst1c1 brHnd, of • 
No model, mc1111· tlly of one 1nd11enou1ly 

tn pr(l('~SI . code rttmcnt plt•co 
total 

tlow1llfft 

-, 

- . 
2 I Steel structures: 

. 
do 10000 

3 Lining material• do 581000 . -· ·- - -·-
Total, section I 
equipment 423310 

section II . 
material a 821000 . 

' . 
- --···-··---· -·-·-··---------- . ....... --. - ...... -· ·-- . _ ...... ..-. ... ·---·--··· .... ········ ...• -· . 

~ ... . 
' 

.: . . 
. ., , --...... 

s:: • 
-· I . 
J .. • ... -, 

t • 
> & • 
\ :R . . I .., 

• :s:: 
>: •·-c ca 
c: ... 
A. 
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~ 

~ --.... 
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~ 
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; s: .... 
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c:: 
.• .. 
·~. A. .. 
·~ .. ... 

. 
NOS 

Trans. 
No 1ccnrdln1 

No to proccse 
llowsbeet 

. 

1 

• 

. 

2 

) 

I 
4 

5 

6 

• 

! 
-~, ~ -

Alumina oaloination 

' Nel welKht, kr . : Typ<', Unit M1nuf1cturf!d 
brund, of (Juan· • N1mc and tcchulnl characteristics mmh•l, ITICft!UI• my of one total 1ndt1enou1ly I 

code remcnt piece 

SECTION I. ELECTRIC PART 
F.lt1totrio J!Ower eg~'il2'"_.nt 

Tranetonner aubbtation complet 
aet (KT 3-4) incl. · 

- tranatormer 1000 kW po 
- input cabinet'H.V' pc 
- input c8binet L.V po 

I 

- sectional cabinet • po 

- lines cabinet pc 

Oil power transformer ) phases 
1000 kW, vottage 10/6 kV pc 

Control Rtation panels frame 
conatruotion , 

panel 
Con+.rol boxes tor asynchronous 
motors )80 v AC input ) poles 
nutom~tic switch with combined 
release 16-160 A and mARDetic 
otartera with thermal starter 
16-160 A po 
'Power boxes 3 poles with kpite 
switch tusea 100 A-JOO A voltage 
)80 v AC pc 
Power distribution points )80 v AC 
3 poles input switch with combined 
releane 250 A nn~ 10 ~utomnti.o 
~l1!~~8sAw1th combined release 

po 5 170 850 
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NOS 

No 1econlln1 
to prot'eN 
flow1hnt 

7 

• 

8 

9 

10 ,, 
1~ ,, 

1 

Tr1n1. 
Name and tec:hnlcal charactcr11t1c1 . 

No . . 

Magnetic starters ) poles AC 
380 v duetproot bobbin 220 v 
with thexmal rela1s 6) A, 40 A, 
25 A . . 

Lightins' egui~ment 
Disjribution pointe with input 
automatic switch without release 
100 A with 6-3 ph~ses linA cir-
cuit breakers with elP.ctromngne-
tic and thermal release 6) A, 
20 '" 
Sin,lephase stepdown transrormer 
380 220/24 v 250 vA 
Switches 10 A, 220 v 
Plug-in 2 poles connectors 10 A, 
220 v 
Luminairea (dit) 
Filament, luminisent, . 
are mercury lamps 

- . ~·--· ......... 
Total: . 

. 
I 

SECTION II. MATERIAIS 

Power cnble volte.ee 1000 v, 
aluminium conductors PVJI . insulation and sheath (different 
sections) 

0 

. 

-Ht. -

Typeo, Unit N•t w••11ht, kr 
Manuf~tured br1md, nl (Juan· 

I model, mt."""' tlty nf one .to,al 1ndt1enou1ly 
code remtnt piece 

. . 
. 

. . 

pa 13 50 650 

do 30 10 300 
do 100 o.6 60 

. 
do 120 o.6 72 
do 370 4170 

• 
do 450 140 

. 34317 

. 

Jan 6.5 6351 
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NOS 

No attonllnr 
to pl'OC''1ll 
floWtht'tt 

2 

) 

4 

. 

5 

-HS -

TypP. Tr1n1. 
Name ind techntcal charac:terlsttcs . bnmd, 

No . model, 
code 

P0 wer cable 660 v rubber insula-
tion in rubber or PVH sheath, 
aluminium conductors 4-70 mm2 

Control cable aluminium conduotorf 
PVH insulation nnd sheath 
conductors secti~ns 2,5 mm2 numbex 
ot eonductora 4-37 
Installation wire aluminium 
conductor section 2,5 mm2 PVH 
sheath 

-·. ----·-·· ' . 
Total: 
Steel pipe D 25-65 

'l'otal section I 
equipment 
section II 
material a . 

0 

. 

Unit Ntt Wfll(ht. kl 
Quan· M1nuf1~tured of 

mH!IU• tlty of nne .I0\11 lndt1enou1ly 
rement piece 

lan 15 800 12900 
. 

' . 
1an 5 200 1000 

1an ) 16 48 

19399 
m 220C 7000 ... 

• 
' 

)4)17 

26399 
• 

. 

, 
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J 
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•·.: ., , --..... 
t: 
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" .. .. 
Si 

• l 
31:: 
~ 
~ 
cQ 

t: 

~ •t: 

' . • 

NOS 
Tr1n1. 

No ~rdtn1 
to Prot'f'!'I No 
flo.rhttt 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

. 

- ~6. 
i.13. Commercial alumina atorage 

Typf', Unit 

N1me ind techni~•I ch1ractcr11t1cs . brimd, of 
• mmtel, mf'll!UI• 

code rcment 

SECTION I. EQUIPMENT • 
. PROCESS DESIGN 

Conveyera, teedera 
Portable belt conveyer, 400 mm 
wide, 6000 mm long poe 
Pn•wnatio packing machine do 

1.-5-120 t/hr pneumat1.e bottom 
do discharger 

Automatic loading unit ot 
railway cara do 
150 t weigh-bri~ge do 
Airolide, ~50 mm wide, capocity 
- 35 t/hr do 
Aeration pad 
1800 x 525 x 58 do 

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

Sub-total.: . . 
Cranea 1 hoiAts 1 lifts 
J,2 t single-girder underAlung 
crane, span - 9 m, hoisting 
height - 6 m do 
2 t atngle-girder undP.rs~ung 
crRne, span - 9 m, hoisting 
heieht - 12 m pea 
1.6 fork lift truck, lifting 
height - 2.a m 0 do 

N•t wrt1ht, kl 
Quan· M1nuf~turtcl · 

uty of one 
piece .to\11 1nd11enou1ly 

. . 
. ,~ t; '-. /2 

E.u~oPS 
2 425 850 . 
4 350 1400 -· t/-· 

4 502 2008 _,,, -
2 )000 7800 

_,,_ 
2 15300 . 30600 - ,, ......_.. 

3 1500 ' 4500 - ,, --
11' so 8800 _ ,, -

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

55958 
• 

, . 2045 2045 _,,_ .. . 

1 10)0 10)0 ......... ,, -· 

1 )00<.' .)000 _ ,,_ 



q7 - -
NOS I T Unit N•t Wft1ht. kl 

Tr1ns b YPd f Quan I M1nur1~tured 
No 1ttOrdln1 I · Name and tec:hnl.Cll characteristics • m~~~,1• me~ttu tit • 1 nue I lndleenously 

~ to pfOn'N No • • • Y o .to(al 
llowsheet code remfnt pl ere 

USS~ 
11. I I 50 t/hr air litt, lifting 

6 
I t'-'KaPE 

height - 35 m pee 1 640 f1.0 · 
12 I I )00 kg winch tor lifting bridges do 4 112 448 . 1 

·-...., -

13 150 kg elevator winch, lifting 
height - 30 m, speed 4.8 m/min do 1 470 I 4~0 1 -· '' -

14 I I :::_:t:ight Utt _ ..... -· _ . ··-_. _ _ _ _ . _ ~~-- _. __ 1_ --~o~~ -::;-1-=-'~_:-__ 
· Chemical equipment 

~~ 15 Air separator, moiAture separator 
; capaoit7 - 50 m)/min · pee 1 )00 · 300 1 

·- '' -

~ 16 Bag filter, surface area 90 m
2 

---··· ·-~~ .. -. 3 "1~~~----· .... JOOO_t_ __ :::." -
: t: Sub-total: I 9)00 I . Pumps, I.D. tans, tnni • · · 

t 17 ' 12000 mj/h:r tan, head • 200-700mm 
.. w.c. · do 3 400 I 1200 1 

- '' -
. • 31 • 
C· Ii 18 700 m hr ran, head - 250 mm w,c. ~ . 
; • _ 10 .~"- electric .!".~.~~r _______ . ------ .. ~~-- __}_ 400 _ 120.~_I - '' - __ _ 
1
, l Sub-total: 1 • 2400 
.l -s Sanitary equipment · 

':. ~ 19 Household air conditioner I I do. I 1 I 53 . I 53 ' · 
~ Valves and fittings . 

· afct 20 Valves I I kg I I I 300 
0 

. 
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" 

NOS Type, Unit Ntt wright, k1 
Trans. Qu11n· Manufa~tured 

No att0rd1nr Name and technlCll characteristics . br11nd, of 

I to plOn'l'I No . model, mHtUI• uty of one .to,al 1nd11enou1ly 
flowshttt : code rcmrnt "'""' 

~ 
SECTION II. MAT,ERIALS 

t 
' 

1 Steel atruct~res. kg 30000 
.~ 
l 

2 Pipelines kg 10000 
- . ...... I ' I •• -- •••--·r••• - -·--.·-·-· -·-·--- ....... ,. . 

: 

' 
TOTAL, section I 

. 
equipment 77644 

• section II 
.- materials 40000 . . 
': 
· ... a: -·- ...... ______ ..... 

. ---·· ........ -·· ...... _. ·-·-·-··· ---···· -· -·-. . ... ·- -- .. - ..... -.-. .-- .. ·- . . . 
~ ., .. I --.... 
t: . • 

I . 

t .. . 
• • 
Ii . 
l . 

" 

s 
~ I 

. 
. 

4C • 
r: 

ac &: 
0 

l 

·4 
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t: 

'S N 
t .. 
• -· Si 

: ] 
s 
~ -c • 

-~ 

__.. 
NOS 

Tr1n1 • 
No ~rd•nr 

No to procC"N 
llowshfft 

1 

2 

3 

4 

5 

Alumina pr~duct storage 
- 99-

: 
' Type, . br11nd, 

• Name ind technl~al ch1r1ctcrlst1cs modC!I, 
• i code 

: 

SECTION I. EQUIPMENT 

Electric ;eower 
Control station panels frame 
construction 
Control boxes for asynchronous 
motgra J80 v AC 1ncludin8 
) poles automatic switches with 
enmbined release 16-160 A nnd 
mngnetic stnrter with thermal 
relaia 16-160 A 

) poles boxes including lmi1'e 
swith fuses .100 A-JOO A voltage 
J80 v AC 
Power distribution points J80 v 
AC input ) poles switch with 
combined releaae tor 250 A 
and 10 automntio nwithnn with 
combined release 16 A-160 A 

Three-pole AC dust-proor megnetic 
starter• with 220 v coil and 
thermal relay to,.. nominal cu>. .. ronta 
ot 63 A, 40 A, 25·A 

0 

. 

Net wrt1ht, kl Unit M1nuf~lurtd of Quan· 
tndt1enou1ly me!1t!lt1· Uty of one .to,11 r<>ment plrce 

. . 
1 . 
panel 6 )00 1800 

• 

ps 10 40 400 
I 

po 5 24 120 
• 

do ) 170 510 
• 

. 
po 15 35 

. 
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NOS 
Tr1n1. 

No lll"Cordtn1 
No to prGCHa 

llowshnt 

6 . 

' 

7 

8 

9 

10 
11 

, 
2 

: 
Ty pr, . br1111d, N1me 1nd technical characteristics model, . 

: code 

Electric lightins eguiEment 
Distribution stations with inlet 
circuit breakers. without releBse, 
Inom • 100 A, with 6 and 12 phase 
line awituluu1, with electromag-
netio and thermal releases, 
Inom • 20 A 

Single-phase step-down trans-
.former, 380/220/24 V, 250 VA 

Installation switches 10 A, 
220 v 
Double-pole p~~g-and-socket 
connection,· 10 A, 220 A 
Lwninairea (miscel) 
Lempe (incandescent, lluorecent, 
arc mercury) . 

. . 
Total: 
Section II. Materials 

Power cable up to 1000 v with 
4 aluminium cores, PVC innuletion 
and sheath (different sections) 
660 ·1 power vable, two or touT 
aluminium corea, with ruhber or 
plastic insulation, rubber or 
PVC aheath. Core seotiOJlB from 
4 to 70 mm2 . 

N•t wet11ht, k1 
M1nuf1~turtd Unit 

ol Qu11n· 

I 1ndl1enou1ly mr.1111111· Uty ol nne .to\11 ' rement piece 

. . 

. 
• 

po 3 50 1~0 

do 4 10 40 

do )0 o,6 18 

do 20 o,6 12" 
do 120 1210 

do 1.30 33 
• 4.328 

. 
Jan 3,.3 )201 . 

Jan 4 8000 )200 
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NOS I 

Tract~. 
No l<."t'ordlng 

No to pmct"!l!l 
uo .. ·r.h~f't 

) 

4 

·-
Typt", 

Name and technical ch1uactc-rlstlcs . hrAnd, . model, 

I 
code 

Control cable, 4-37 aluminium 
cores 2.5 mm2 &~ction with PVC 
insulation and sheath 
Total: 
S~eel pipe, Dnom 25-65 

• --- ···- - .. .. - . -...... ·-- - .... -
TOTAL of section 1, equipment 

ot section II, materials 

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

I 

0 

I Net weight, kg .. 
Uni~ M1nuf1~tured ol (JllRO· 

m<'A!lll • lily o\ one .to\11 Indigenously 
r~ment piece 

• 

lon 2 200 400 . . . ~~ ... . . ....... 
I 6801 

m 901 2a·oo 
.. .. ... "" .. .. . . . ·- ... ..... 

I 4329 
11129 

' - " ...• - ·-
____ .... _ 

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

• 

I 
• I 

I 

I 
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NOS 

Tr1n1. 
No 1CCOrdln1 

No to proce~ 
flowshttt 

1 

2 

) 

4 

5 

, 
0 

7 

-1 r) ?.-
1.14. Potassium sulphate drying 

Typf', Unit 
Name and technlcal characteristics . bnmd, of . model, . meil!IU• 

code rement 

SECTION I. EQUI1'1ENT.PROCESS DESIG~ 
:lanks 1 veesels 1 furnace eguiEment 
Cooler, dia. 1800 rnr: pee 

• 
Fluid-bed apparatus tor drying do 
aalta 

Six-cyclone battery, dia. 550 mm do 
Scrubber, dia. 1500 nun, 
9000 mm high do 
5-10 t/hr spreader, 3.2 kW ~lect-
ric motor, 1500 R.P.M do 

Convelers 1 feeders 
Inclined trouehed belt conveyP.r, 
belt width - b50 mm, 75 m long pee 
Apron feeder, 500 mm wide, 
)000 mm long 

0 do 
. 

N•t weight, kg 
Manufa~tured Quan· 

I uty of one .to~al 1nd11enou1ly 
piece 

. . 
3 et eel . us,s.K. 

struot. 
A10 2430 
11 n:I np: 
mnteriall!I 
1900 5700 

3 steel -If -
fltruct. 
5500 16500 
lining 

nn.tf'.'riAl! 
12900 38700 

) 1020 )0~0 
_,, __ 

' ) 9700 29100 -- ,, -· 
3 220 • 660 _,,_ 

. ·~ .. .. 

inclu linr, stee 
96150 

L 
st rue cures 18930 

f1A rl.::Jt't 
2 26000 52000 1-t hll.. . 
3 700 2100 - ,, --. 
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NOS 

No attonlln1 
to procHS 
llowthffl 

8 

9 

10 

11 

12 

1) 

14 

15 

16 

17 

Tr1ns. 
No 

1 r.l 3 - -

Name end tec:hnlcal characteristics 

Pneumatic tranaport apparatus, 
41a. 200 mm 
One-aide plough tripper, 650 mm· 
wide, 2.2 kW electric motor, 
1000 R.P.M. 
Sub-total: 

• Chemical equipment 

Roll-type tilter 
Pumps I.D. tans, tans 
100 •'/h:r centrifugal pump, 
head - 31 mm w.c. 
Pneumatic c-hamber pump, 
dia. 1200 mm 
700 m3/hr air blower, head -
2000 mm w.c. 10 kW electric motor 

10000 m)/hr ran, head 315 m- .w.c • 
14 kW electric motor 
50000 m)/hr tan, head 650 mm w.c. 

I 

Type, Unit I ""' w~'I"'• "" 
brand, ol Quan· • 
model, me1um· my 
code remenl 

pee 

do 

pee 

do 

do 

do 

) 

4 

J 

6 

3 

3 

pee ' 3 
do 3 

of one I .to~•I 
piece 

. 102 

520 

300 

300 

1600 

860 

3<?6 

208.() 

56486 

900 

1800 

4a"oc.1 

258C1 

580 • ' 17401 

400 12oc1 

~anur.,:tured 

1nd11enou1ly 

U~f?. 

-v-

-""-
__ ,, -
-U-

__ ,, -

- 11-

- ,, -
Sub-total: ---··-··· .. -·.......,,-··· ·---·-· . -· -······-·· 

Va1vea and tittine;s 
Valves 
Cranes, hoiets, lifts 
1 t electric travellina hoist, 
hoisting height - 6 m 

kg 

pee 

12120 

2000 

1 200 200 
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NOS 

No 1ttnnltnr 
to proce!ll 
flowshttt 

is 

19 

1 
2 

, 
2 

Tr1ns. 
No 

~ 0 Lt-

N1me and tec:hnlc1I characteristics 

2 t electric travelling hoist, 
hoiating height - 6 m 

no 
hoisting height - 18 m 

Sub-total: • 
SECTION II. MATERIALS 

Piping 
Steel structure 

Total : section I - equipment 
inclu~~ng eteel ntructure 

section II - materials 

Potassium sulfate drying 
Section I. F.quipm~nt. Electrical 

engineering · 
l'ow"r .. gu1 pm .. nt 

Control Atfttion panelA, consis
tinR ot trame-type p~nel 
)AOv AC. Aaynchronoun motors 
control boxes consiAtinF, ct three
pole inlet circuit breaker with a 
combination relenAe, I nom - 16-
160 A, and magnetic starter with 
the~al relay, I nom - ~6-160 A 

Typt", 
bnmd, 
model, 
code 

Unit I N•t wttl«iht, k« 
of Quan· • _ 

mt?llllU• uty 
rement 

pee .. • 

of one 
piece I .to~•3 

400 4QO 

do 1 I 400 4~0 

Manuf1~tured 

1nd11enou1ly 

·--· -·-·· ·--· . 

kg 
kg 

1 
pnnel 

pc 

• 

0 . 1300 

10 140 

100() 

850C> 
100(1 

·-.···· .. ···~-·· ---· 
16aE;56 
109;.o 

• 
18500 

240Ct 

400 
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NOS 

Tr1n1. 
No 1«0ftltn1 

No to pl'OC't'M 
flowshfft 

18 . 

19 

, 
I 

, 
2 

105 - -
' TypP, 

N1me ind tec:hnte1I char1cterl1Uc1 . br11nd, . model, 
I code 

2 t eleotrie travelling hoist, 
hoteting height - 6 m . 

De 
h018tlng height - 18 • 
... ·-··· -·-· ~--Sub-4:otal1 

SEC'l'IO?T II. UATERIALS 

Pt ping 
Steel etrueture 
-·· ... --·---- ...... -...... - ....... . 
Total 1 ••otion I - equipment 
~~olu41ng Mteel fttruoture 

aeot1on II - mnterial• 

Pota••iwn 8Ultnte drying 
~•ot1on I. Rquipment. Eleotrioal 

•DRinn~ring · 
Power eg\t1J!!!ent 
Contl"Ol etat1on p~nelR, oone1a-
ting of tziame-t,,,. panel 
3n0y ""• A"Yftch,.,.,noua rrtatora 
control boxea consiati~ ot three-
pole j.nl•t oiroui t breaker with a 
oomb1nat1on rttleAoe, l nom 9- 16-
160 ~. and m~RJ1et1o et.art~r with 
thel"lllGl. relr.)', I nom - ,6-160 A . 

Unit N•t Wfl1ht, k1· 
M1nuf1~tured of (Ju11n· -

I mr.IUUI• Uty nf nne .tot1ll 1ndl1enouPI)' 
rement piece 

po• 1 400 400, 
. 

do , 400 400 . ·-- --· 1000 

k~ 8500 
kg 1000 .. ._._ __ 

_........ .... . .. ·--160656 
18930 
18500 . 

• 

1 . 
panel 8 300 2400 

. . 

po 10 40 400 
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NOS 

No 1ccord1n1 
10 procese 
flow1hcct 

. 3 

4 

~ . 

6 

7 

8 

9 

10 

1 01i -
. 

Trans. 
N1mc 111d technical characteristics 

No 

Three-pole power.box consiAting 
ot ma•ter awitoh with fuses rated 
at 100 to 300 A, 380 v AC 
380 v AC power distribution point2 
with three-poles input brenlcnr 
and combined releaoe tor nominal 
cu~nt 250 A apd ten output 
Automatic breakora with combined 
release ot 16-160 A 
380 v, three-pole m~gnetic ~tar-
ter, with 220 v coil, with ther-
mal relay rated at Inom 
Electric lighting equipment 
Distribution points with input 
circuit breakers without release 
for nominal current 100 A with 
AiX three-phase and 12 sinBle-
phaae line breakers with elect-
rcmagnetio and thennal releaaea 
tor current or 20 A 
Sinele-phane step-down trRna-
former )80/220/24 vf 250 VA 
Installation switch 10A, ~20 V 
Two-pole.~lug-fl!ld-aocket 4onnec-
tion, ~o A, 220 v 
Lum!naires (miaoel) 

Ty pr, Unll Net wcll(ht, k1 
M•nut1etured ol Quan· -brand, I 

mud el, meHu· tlly of one tota:1 lnd11enou1ly 
code rcmcmt piece 

. 
po 10 25 240 

do 3 170 510 . . 
• 

do 15 35 

• do 2 50 100 

do 4 10 40 
do 15 0,6 9 

do 20 0,6 12 
do 90 • 480 

h 
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NOS 

No 1c:corclln1 
to procesa 
tlowshe\•t 

11 

, 

2 

3 

4 

5 

Trans. 
No 

N1mc ond tcchn.tcal charactcrlsllcs 

Lampe (tilament,:tluorecent) 

Total: 

Section II. Material& 
Power cablee up to 1000 v with 
tour aluminium cores, PVC inou
lation and sheath (different 
section) 
Power cable 660 v, two or tour 
aluminium cores with rubber or 
plaetio insulation, rubber or 
PVC sheath, ,corea section from 
4 to 70 mm2 

Control cRble of 4 to 37 alumi
nium corea 2.5 mm2 ~ection with 
PVC insulation and sheath 
Alwniniwn installation wire 

_107 -

Typf', 
brand, 
model, 
code 

2.5 mm2 aeotion, PVC sheath 
. ·-· -.. - ... -- -- .. .. . . . . .. ..•. . . - . ·--

Total a 
Steel pipe ID 25-65 
Total eection I - Equipment 

seotion II·- MateriR~s 
--------+------·----····· ··- .... ~ ··- . .. . .. ··- .... . ·- ·- ... -······-· 

Unit 
of 

mt'llSU• 
rcmcnl 

pa 

lan 

km 

km 

Jan 

kg 

Net wclacht, kl 
Quan· I , -

tit)' 

100 

4,8 

2,5 

3 

of one I tot11I 
piece 

15 

4241 

4882 

800 2000 

200 600 

A 

_<f,4 .. 1_1~--·-·· 1 . ..7 .. 

1300 
7489 
3840 . ···-·····--···· -
4241 
11329 

M1nuf1ctured 
' 1ndl1enou1ly 

. -·--------
•••··•·- •-• I•· .. •-••-•• , .. ,. ••.•• ·••• • '' • •-•·•- •••• 

• 
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NOS 
Trant. 

No ac<'ordtnr 
to process No 
Uowshcct 

1 

2 

) 
' 

4 

5 

6 
7 

8 

- 1 oa. 
1.15. Po·caeeium s~.lphnte ntora,a:e 

Type>, 
Name ond tl'"'hnll·al rh1uactcr1~11cs brnml, 

morh•I, 
code 

SECTION I. EQUIPMENT. J.'IROCESS 
DESIGN 

Chemical egui~mcnt 
~O mj/min air separator, moisture 
ecparntor 

2 
Bag tilter, surface area - 90m 
Conve~era 1 teedere 
Portable b~lt conveyer, 400 mm wi• 
de, 6 m long • 

45-120 t/hr pneumatic bottom 
d1achn.rger • 
Di,rerter valve, with electro-
pneum~tio drive, Dnom 150 mm 
AerRt1on pad 1800 x 525 x 58 
rackin~ mAchine~ capacity 
200 baga/hr 

···--- --- --· 
Sub-totals 

Cranee 1 ho1AtB 1 litt~ 

1 t electric eingle-r,irder under-
nlun~ crane, apan - 9 m, h~1at1ng 
height - 12 m 

Unit N(.•1 wr1u111, kr 
M11nuf1ctur~ (Junn • -of . 

mr.a1m· Uty of one total 1ndl1enou1ly 
rcmcnt piece 

lY~f·:n 

pee 1 JOO )0() 
To\t:r.0!'9 

do 2 3000 60()0 -"-
. 

do 4 425 17CIO 
_ .. _ 

clo 4 ~00 20Ct0 -"-
do 2 250 5oc1 -"-
do 110 80 88Ct0 -"-
do 4• )~9- ·- .-1.4.C1.~ _ ••• -"-····--- ----

14400 

P08 1 1030 10)0 -"-
• 
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NOS 
Trana. 

No l<'Cordtnr 
to proc81 No 
tlonhfft 

9 

10 

11 
12 

13 

14 

1 
2 

J 09_ 

Ty pr, 
N1me and tec:hnlc:1I ch1r1cterlstlc1 . brand, 

• model, .. code 

' 

1 t eleotrio travelling hoist, 
hoisting height - 12 m ' 

150 kf elevator .winch, hointins 
heigh 30 m, apeed - 4,a m/min 
1,6.t fork lift truck 
5~ kg freight litt 

... ··- ·--··· ... ·---·· -- -···-·. Sub-total: 
. Pwn;es 1 I.D1 fe.na 1 tans ' 

7000 mj/hr fan, head - 250 ~im w.c 
10 kW electric motor 
Valves and fittings 
Valves 

Section II. Materials 

Steel struoturea . . 
Pipeline a 

... ·- ·- -··-· -·-Sub-total: section I 
equipment 
section II 
material a 

0 

. 

Unit N•t we11ht, kr 
Manuf~tured 

of Quan· -
I mea1m· Uty of nne .to\11 1nd11enou1ly 

rement piece . 

.P09 1 . 220 2~?0 . . 
. 

pee 1 )000 )000 
pee 1 2000 2000 . ···-- .... • J ... ___ . -· --·. ··- -- . . .. ----··--· ... -

6~?50 

pee 2 400 . 800 iJ$<.:.JZ. 
Et.fJ?.l)PE 

kg )()0 . . 
kg )C>OO 
kg • 1C>OO 
--·- - -···· 

I 
. 213050 

41:>000 . 
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NOS 
Tr1n1. 

No 1«ord1n1 
to P*"' No 
tlowthftt 

. 

, 
2 

) 

4 

. 

,. 
I 
I ,. 
I 

I 
i 

' 
' 

_11 n. 

: N1me 1nd tec:hn1c1I characteristics . 
• 

. I 

Potaseiwn.aulphate storage 
Section I. Electrical equipment 
Power equipment·. 

Control station board consisting 
of trame-deeign panels 

• 
Control boxes ot asynchronous 

.380 v AC motors consisting of 
inpit three pole circuit 

breakerR with combination release 
rated fur 16 A to 160 A end 
magnetic starter with thermal 
rel&J' rate~ tor 16 A to 160 A 

Three pole power boxes conaiatinE 
ot master awitch with fuses rated 
tor 100 A to )00 A, voltage 
)80 v AC . 
Power distribution stations, 
rated tor )80 v AC with input 
three-pole swith with combinatio? 

release rated tor 250 A and ten 
output circuit breakers with 

combination release rated tor 
16 A to 160 A 

• 

0 

. 

N•t wr11ht, ks Unit Typf', 
Quan· M1nuf1s:turtd bnmd, of -

model, me111111· tlty of one .to\11 lnd11enou1lf 
code rement piece 

. . 
. 

1 6 3000 1890 
st an- • . 
dard 
panel 

pea 5 40 200 
• . . 

' 
do 5 24 120 

• 
do 2 170 340 . 

. 
. 
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NOS 
T;an1. 

No ac'Cordl"I 
to pr«esa No 
flowaileet 

5 

. 
6 

7 

8 

9 

10 

1"1 

- - - -

1-11 -

• 

Typ,, 
br1md, Name and tec:hnlcal characteristics . 

• model, . code 

T)lree-pol~ magnetic starters 
rated tor )80 V AC, dustproot, 

with coil rated tor 220 v and . 
thermal relay rated tor 6J A, 
40 A, 25 A 
Electric lishtin~ egui~ment 

Diltribution panels with input 
eircuit breaker without release 
rated tor 100 A with twelve 

· single-phase breakers with 
electromagnetic and thermal 

release rated tor 20 A 
Single-phase step-down trnna-
tonne~ 380/220/24 v, 250 VA 
Installation breakers 10 A, 

220 v 
Double-pole plug connectors 

10 A, 220 v . 
Ltght fixtures (miscellaneous) 
Fil,mnent, luminescent, mercury 

arc lamps 
..• -· . . . ....... .. .. . .... 

Totals 

. 
0 

. . 

Unit Net wtll(ht, k1 
M1nuf1~tured of Quan· -

I me1111t1· tit)' ol one .to\11, 1nd11enou1ly 
rement piece 

. . 
. 

pc 15 35· . • ' 

pc 2 50 100 ' 

lpo 5 . 10 50 
• 

P.O 25 o,6 15 . 
) 

po 20 o,6 12 
pc 105 • 765 

pc 135 40 . . ' ... . .... . ... ... ,. ...... .. 
3792 

. 
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NOS 

No KCOnllnr 
to proceq 
Howsheet 

, 

2 

3 

4 

5 

Tr1n1. 
No 

'· 

N1me ind technical ch1racter11t1cs 

Section II, Materials 
Power rcable rated up to 1000 v, 
alU&~inium corea, PVC insulation 

and sheath, tour-oore co.ble 
(various croas-aectiona) 
Power oable rated for 660 v, 
rubber or plastic insulntion, 
rubber or PVC sheath two alu- . 

minium core cable, cross-section 
4 to 7C mm2 
Control cable, aluminium cores, 
PVC insulation and sheath, 
core section 2,5 nun2, 4 to "J7 

cores 
Installation wire, aluminium 
cores, section 2,5 ~am2, PVC 
sheath 

t1 2 -

Type, 
brand, 
model, 
code 

-· ------- - ·----" 
~otal: 

Steel pipe Dnom 25 to 65 

Total: ot section I: equipment -·----
ot section II materials 

0 

Net we11ht, k1 

of nne I .to\•I 

Unit 
of I Quan· I . 

meHU· uty 
rement piece 

lan 3,6 272'0 
' 

1an 3,5 800 2800 

• 

Jan .! . .t ~- I _ ~ 6 -· .• __ ( 19 ... -·-. 

m I 1000 • 
5539 
.)200 

3792 
8739 

Manufactured 
·' 

1nd11enou1ly 



NOS 
Trans. No according 

to technological No 
• 

flowsheet. 

' I 

.. 

• 
9 

112• -

Caustic storage 

Ty pt•, 

Name and technical characteristics ' brand, 
model, 
cipher 

' 
I 
\ 
I 

' 
ank d:la 19 m, 12 m high de; 

ll 1111 
of 

measu· 
1emenl 

i 

I 
I 

I 
i 

Ncl weight, kK 
Whom to 

Quan- be supplied by lily of one total 
piece 

1 590 USSR 
Europe 

1 ~ -"-1 
atruot. 
1200 
3900 

1 2350 -"-
~ 

2 2700 -"-
2 1100 -"-
2 2800 _n.; 

1 1200 -"-
~ 2 

.. 
185000 I )10000 . -··-
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NOS 
Tr1n1. 

No 1ttotdtn1 
No iop~ 

Uo·nheet 

• 

1 

2 

3 

4 

-11 ~ 
caustic storage 

Typt', 

Name and technh;al characteristics 
. bnmd, . model, 

code 

Section I •. Ele~trical equipment 
Po••r equiprn~n.t . . 
CC\1'l"t;aot tranatonner au bat at ions 
(K T -5) including 

- 1000 KVA transformers rated 
fc.r 10/0,4 to 0.23 kV 

- high voltage input cabinet 
.- low voltage input cabinet 
- sectional cabinet 
- line cabinet . 

Control station b~ards consia-
ting ot frame-design panels 

Control boxes ot )80 v AC aaynchr b-
nous motors, connistin~ of input 
thr@e-pole oiroui t brenker w:l th 
combinatlon 1'9leaae rn.tP.d tor 
16 A to 160 A and magnetic 

starter with thermal. relay rated 
tor 16 A to 160 A 
Three-pnle power boxes con~istin8 
ot master switch with fuses rated 
tor 100 A to JuO A, voltage 
)80 v A.c. 

0 

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

Unit Ntt WtlRht, "' M1nuf~ured 
of Quan· ' 

menu· Uty of nne I .t~·· 
1nd11enou1lf 

remt'nl plC'CO 

. 
' 

' 
set 1 19700 1!J700 

' • . 
po 2 

pc 2 
pc 2 

pc 1 
pc 4 

1 15 300 4500 
Iatan- • 
dard 
panel 

. 
I . 

• 

pc 10· 40 400 

. 

pc ~ 24 120 

.. 
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NOS 

No according 
to proceS1 
llowsheet 

. 
5 

6 

. 

7 

8 

9 
10 

,, 

. 
Trtns. 

No 
Namr. o ·I technical charactc-•lstlcs 

Power distribution stations 
rated tor )80 v A.c. with input 
three-pole switch with combinati-
on release rated for 250 A and 
ten output circuit brenkers with 
combination release rated tor 
16 A to 160 A . 
Three-pole magnetic atRrters 
rated tor )80 v AC, duet-proof, 
with 220 v coil and thermal 
relay rated for 63 A, 40 A, 
25 A . . 
Electric 1 lishtins eguinmen~ 
Distribution panels with input 
circuit breaker without release 
rated for 100 A with 6 three-

phase and 12 single-phase line 
breakers with electromagnetic 
and thermal releases rated tor 
6) A and 20 A . 
Single-phase step-down trRns-
former 380/220/24 ·v, power ra-
ting 250 VA . 
Setting, breakers, 10 A, 220 V 
Double-pole plug connectors 
10 A, 220 v 

I Light fixtures (miscellaneous) 

i 1 l-

Ty pr, Unit Net weight, ke 
M1muf1cturcd (JHan· brand, ot . 

moclt!I, mca!IU· uty of one total lndl(itl'C'USI)' 
code remcnt piece 

• 

. 

pea ) 170 510 

. 
I 

' 
• 

pea 30 60 

• 
pea 5 50 250 

pea 5 10 50 
pee 20 0,6 12 

pea 20 0,6 • 12 
pea ~ 90 520 
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NOS 

No 1ttordtn1 
to procesa 
llowsheet 

12 

1) 

1 

2 

3 

4 

Tr1ns. 
No 

Name and tcchnlcal characteristics 

Searchlight with halogen lamp, 
100 w 
Filament, luminescent, mercury 
aro. halogen lamps 

, 1 5" 

Typl', 
brand, 
mud cl, 
code 

.. -- . -----T otal: ·----·-·--· .. --·-···•·--.. 
. 

Section II, Materinla 
Power cable rated up to 1000 v, 
sluminium corea, PVC insulation 
and sheath, tour-cores 
(different aectiona) 
Power cable rated tor 660 v, 
rubber or plastic ina.ule.tion, 
rubber or PVC sheath, two-tour 

aluminium cores, 4970 mm2 

Control cable aluminium cores, 

I. PVC insulation and sheath, 
core section 2,5 mm, 4 to 37 
core a · 

Installation wire, aluminium 
cores, 21 5 mm2 section, rvc 
sheath • 

---· --·--·--···- ·- ·-·-•·•·•••-•••••-•I--••·-•••· • 
Total a 

Unit 
of 

mcasu· 
remcnt 

pea 

pea 

km 

lan 

lan 

Ian 

Net weight, kl 

Quan· 1 I 
Uty of one total 

piece 

10 20 

110 .. 

5,5 

3,5 I eoo 

• 
2 I 200 

4,8 I 16 

• 

200 

35 

26364 

4877 

2800 

400 

13 

8060 

• 
Manufactured 

1nd11enou1ly ' 
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NOS 
--

No 1«01dtn1 
to pr0l"~9tt 
llowsheet 

. 
5 

. 

. . 
Trans. 

Name and tcc:h11h·11 C'harnctcrlsllcs 
No 

Steel pipe Dno~· 25-to 65 
- - . 

Totals ot section I 
equiprne-nt 

ot section II 
aaateriale 

I 
• 

I . 

• . 

I 

11 A - -
Net wcl1<ht, kr Ty1w, I Jntt M1umf 1cturttll hu111d, of (Jllftll• ·-- . 

mrnlc•I, ..... ,.,. ... tit)' of one total lnd11e11ou1ly 
code n•mcnt piece 

lft 1000 ,200 

- - ·-
26364 

11260 . 

- ·- ...... ·---·· .. 
_____ .. _ -. , . 

• . 

• 

if 

·!' 

• 



·- _., -· -····- ......... ·.,·-·· ... 
11 7 

Main production units - -Inetrum•ntation and controls - t NOS . I Net we11ht, kr 
'!'nns. Type. Unit 

Quen· - I M1nuf~ared N~ according I Name and tec:hntcal charactcrlstlu . brimd, of 

I to~ No . : model. mf!lllU• ·my I of one .to1•l 1ndl111tnou~ly 

110 .. illftt ' code rement I piece ........ 
Seot:ion I. Instrwnentatior1 end. I· I I I I 

.control Rquipment 
1 I I Instruments Bild ~utom~tion devi~e, · set 1625 30 487~~ 
2 pea 290 150 43500 . 

.. ~ .. I 
Control panel• 

1 

. .. .. Tctals' · 9225'0 
' Seetion !I. Matsriala 

1 I I Contral electric cebl• with 
copper core KPB type, cross-.. sections: 

~ 4 x 1 km 30,0 135 4057' , 7 x 1 km 17 ,o 196 3336 -- 10 ·X 1 km 5,83 285 1662 ..... 
i:: • 

~ 
19 x 1 I 1an ),55 449 1594 

2 Panel electric cc.ble with 
t aluminium core AKBB - type, 

croae-aectionas . .. . - 4 x 2.5 Jan 117, 1. 126 1 2161 
Si 7 x 2.5 Ion 5,6 162 1019 ~ 

l 10 ~ 2.5 km ),75 26) 986 
:s: 19 x 2.r; km 0,9 4,0 405 
~ 

~- ·•·· -··- _.... -. . ........ ··--· ··--. - .. -·· .... .., .. ~ ... -- ..... .. I . . ; .... ··- . 
~ Total: 15220 • ) Steel tor atruo:tural steel kg 12450 •= I sa25 t: 4 Steel pipe Dnom 50 mm m 0,.3 2648 

0 
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NOS 
Trani. 

No 8tt0rdlnr 
No to pror"' 

llowahftt 

5 . 

··--· 

_ 11_a 

Typt-, 
Name 1nd technlcal char1ctcrlst1c1 . brimd, . mcMlt'I, 

code 

PVC tube Dnom. 4,5 mm 
... .. . - .. ·----TOTAL: ot section I: equipment. 

ot section IIi materials 

• . 
·-· .. -·-·· 

I 

. 

0 

. 

· Unit N•t w••1ht, kr 
Quan· M1nuf1~tured of 

me1um· nf nne 1nd11enou1ly tlty .10,11 rcmcnl plttc:e 

m' 1197C . 0,02 240 

-92250- -· 
. 

30~58 
• 

. ~-- ·--- .. -. ··--,,,·-· 
.. _. _____ 

·--· ........... - .. 

• 
. 

• 

. 
. 



rl> 
E-t 
H 
:z: 
~ 

rl> 
l'z: 

:;,') H 
E4 - H 
H ,,_ H 
0 
c( 
as:. 
a: 
l'a1 

~ 
Pt 

• C\I 

•• . .. .... -... . ... ~ ........ , .... _, .... 



r:r - . - . . .. .. . . ..... 
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lf 2. 1 • . H.P.P. ' 
r· 

~-• 
. 

NOS Net wel1ht, kl • 
i Typt-, Unit M11nuf1ctured Tr1n1. hr•ncl, of Q"•n· ' No ac:cord1n1 

No 
N1mc end tcch1l1cal charocter11111c1 model, me11u· my of one I total 1nd11enou1ly 

to procesa 
' code rement piece · llowaheet ' 

Section Ie Equipment • 
. . 

Technological part. , 

· Power equipment . 
1 Boiler unit, capacity0 ?5 t/hl 

steam 40 aba.bar1 440 C comp ete 
!with economiser, air treheater, 
burn.era, stationary b ower, shot 

aet. 5 :512000 1560000 cleaning and piping within boiler . 

~ 4 

2 
. 

Condensing turbine with steam I 

' . extraction complete with 6000 kW • 
generator, 10 kV, 3000 rpm aet 1 5?000 5?000 

~ 
' IBaok-preseure turbine, P • 8 abs. 

bar complete with 6ouu kW genera-
39600 79200 tor, 10 kV, 3000 rpm set 2 , --' s:: 4 Deaerat1ng bead, P • 1 1 2 abs.bar, 

~50 t/h . set ' 4500 13500 

I 
t 

5 ~eaerating installation tor heat • 
circuit ropreniahment, 50 m~/h, 
~th 15 m3 tank aot 1 . 4400 4400 

' .. 
• .. 
• l 

6 ~eduction-cooling inatallation, 
~O t/h live ateam preasure.40 abs • 
bar, reduced steam pressure 
B abs.bar set 2 5000 10000 

• .• :£ 
. i: 

~ 
CQ 

c .. 
A. 
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NOS 
Tr1n1. 

Name and tcchnlcel charactcr1suc1 No 1ccord1n1 
to procen No 
tlow1heet 

. '1 Reduction· installation, 20 t/h, 
steam preaaurea 
initial - 8 aba.ba~ 
tinal - 1,2 abs.bar 

8 High pressure preheater :with 
heating eurtace pO m2 . 

. 9 Condensate cooler, cooling · 
surface '5 m2 . . 
Network water preheater, heating 10 
aurf'ace 150 m2 . · 

11 • Condensate cooler, cooling 
surface 100 m2 

12 Continioua blow down inatnllation 
comprising separator, heat 
exchanger 

13 Sewage tlaah tanlc, ' 820, capacity n,5 m3 
14 Xntcrmittont blow-down flash tank 

I 2000 9 capacity ?,5 mJ 
• ' 

15 Steam and WBter prehoutor, h•~~ing 
aurf'ace 15 m2 

16 Boiler phoaphatization u.nit con-
~iating of' dosing pumps, liquor 
Pumps, supports and piping 

Ty('IC', Unit 
Ncl wcitiiht, kl M11nuf1ctured 

brand, of (Juen· 

I 1nd11enou1ly mudcl, mc11u· my of one tot1I 
code remcnl piece 

set 2 3000 6000 

set 5 . 3oou 15000. 

eot .5 ,2300 '11500 I 

• 

set 2 6000 12000 

aet 2 4000 8000 

aet .} 6000 18000 

eat 1 1500 1500 

set 1 ,200 ,200 

set 2 1000 • 2000 
• 

' 

set .5 1500 7500 
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CD 
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. 
NOS 

Tr1n1. 
No 1ccord1n1 

to proc~11 No 
flowallfft 

. 
1? 

1 
.. 

2 

' - - - -

4 

5 

6 

? 

122 - -
: Type, . 
: brand, Name incl tcchnh·al charac:tcr1111cs moch!I, 

code 

: 

Water alkalization unit conais-
ting ot doaing pump, liquor tank, 
support and piping 
- ___ ...._ __ . .. 
Total a 

' 

Pumps, smoko exhauatera,rana 

Peeding pump 100 m3/ht 5?8 m 
ot WC with electric mo or 240 kW • 
Network pump, 320 m3/h, preaaure 
?O ~ ot w.c. electric motor 
90 kW ' ' 

Replenishment pump 60 m3/h! 
pressure 5c m o! W~; eleotr c 
motor 15 kW. 

Braergenoy pwu~, 30-60 m3/h,, 
preaaure 58-4 m ot we, electric 
motor 1? kW 
Smoke enhauater 15?000 m3/h, 
pressure 1?1 m ot wcf 635 rpm, 
electric motor '15 k • 

Blower t~f 83500 m3/h, preaAure 
340 l'\lll ot c, 980 rpm with electri b motor · . 
Azial tan 
·Total a .... ·- ... .. 

Unit N.:t w"'""'· kr M11nuf1ctured Quin· of 

I 
• 

me1t11t1• Uty of one total lnd11enou1ly 
reml•nl plcc:o 

-

set 1 1500 
- I• 

piece 5 ·3000 ' 

piece 2 10,'7 

pieoo 2 200 

• • 
piece 1 200 

piece 5 23000 

• piece 5 '7500 
piaae 2 90 

?0354 
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CQ 

c .. 
L 

.. 
NOS 

No K<"Ordln1 
to proc:en 
llowaheet 

. 
1 

2 

' 
.. 

1 

2 

12~ -

; . i 
Trans. ' 

Name end tcch~lc1I characteristics 
No ! 

Tanke, reservoirs, kiln equipment 

~ank - deaeratin' accumulator, 
70 .,, pressure 1 2 abs.bar 

~ant tor sewage collection, 25 m' 
~teel tanke accumu~ating hot 
~ater 250 m3 . . 

rotala 

Cranes, hoists, lifts, loaders 

Bridge crane' electrically driven 
~5/3 t capacity, span - 17 m 

I Blectrio hoiet, 2 t capacity, 
epan ' m 
-· . - ...... - . -

· Totals 

• 

Net welKht, kl 
·. yp<'. Unit M1nuf1ctured 
brand, of Quin· 

I 
• 

model, mc11u· Uty of one total 1nd11enou1ly 
code 1ement piece 

. 

piece ' 11000 ,,ooo . 
piece 2 4000 8000 

piece 2 9000 18000 
. .. 

I 

.59000 ' 
• 

piece 1 21200 .21200 

piece 1 900 900 

• -··. ---·· ··-···--- ···---- -· ··-··---... --. .......... -·· . 
22100 

• 
• 
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NOS 

No 1ctnrdtn1 
lo pmt"t'SI 
flowaheet 

1 

1 

' 

1 

2 

Tr1ns. 

No 
N1mc ond tcchntcal cbaractcrlsllcs 

11.umbing.fixtures 

Steel plate heater 

Piping fixtures· 

Valves 

Chemical water t~eatment 

3ect1on 1. Equipment 

Tan!s•• rese;voirs 

Chemical water treatment for 
boilers according to sequence: 
lime pretreatment and coagulation 
in charitiers filtration by . 
mechanical filters, double sodium 
zeolite softening process 
140 t/h. Condenoat~ purification 
aco~rding deironing, 50 t/h 

Chemical water treatment equip
ment tor replenishment of heat 
supply system with open tJPe wateJ 
shed · t/h 

Total& 

Type, 
brand, 
mmlel, 
code 

• 

Unit 
of 

mcHH• 
rcmcnt 

piece 

aet 

set 

Net weight, kl 

Quan· 1 I 
my of one total 

pt ere 

90 

• 
1 

1 

110 

150000 

50000 

I 

9900 

140000 

150000 

50000 

200000 

Manuf 1ctured 
1ndl1enou1ly 
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. 
NOS 

No 1ccordlng 
to procese 
llow1lteel 

. 

1 

2 
3 
4 

5 
6 ' 

1 

2 

1 

. 

i Typ<', . I 

Trans .• brand, Name end tcchnlcal charocterlsUcs model, No code ' 

Section.II. Materials 

Steel structures 

. Piping 
Heat insulation (piping) ' 

Heat inaule.tion lboiler· uni·t ) 
Aluminium sheet 
Steel sheet • 

- ---··- ... ····. . . ·-- .. . 
Total a 

' 
Instrumentation and automation 
Section I. Equipment 

Automation instrwnenta and 
facilities 
Panels . 

. 
~otal1 

Section II. Materiala • 
Electric control cable with 
copper conductor KPB 
section 4 x 1 

I 
? x 1 

Unit Net wel~ht, ke 
Manuf1ctured Quan· of 
1nd11enou1ly mcasu· tit)' . of one total 

remenl piece 

. 

20000 

625000 
-'90000 
150000( 
·70000 , . 
200000· 

- .. ........ . 
280,5000 

set 6QO 30 18000 
piece 120 150 18000 

36000 i 

km 1? 135 • 2295 
~ 

kM 15 196 2940 
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Ji 
f> r!t • 

-~· ~ .. 

1 Net well(ht, kl NOS ! Typt", Unit M1nuf1ctured 
Trans. : br11nd, ol (Juan· 

I 
• 

No accordl"I N1me end tcch11lcal characteristics model, measu· Uty of one total 1nd11enou1ly 
to procen No . I code rement piece 
llowabfft I 

I; 
J 
• t 

. :10 x 1 km 5 285 1425 

~~ ... 19 x 1 km 1 449 449 
. -, 
r1 ·. ~ 
:·:t 
~ 

't 

2 Blectric control cable with 
alWl".iniwn conductor AXBB . 
ot section 4 x 2,5_ • km 6 126 756 . 

' l .. 
-:1 
·J 

·? x 2,5 ' km 1 182 182 
1·0 x 2,5 km o,a 26,, . 210 

lan o,a ·450 '60 
I .. 19 x 2,5 . 

• 
!~ : -· ····-----·---,·- .... ... ........... -· ......... ' . . . 

Total a 8617 
J 
.l ' Steel tube De 50 DDD m 8000 2400 

~ 1 
•• 1 , 
~~ --.. ..... 

,. PVC pipes De 4 15 m m 8000 1&00 
5 • Steel structures metal kg 8000 . s:: f. 

j 

I ! 
~ t ·I 

;J .. 
~ • •\ 

Iii ii 

. ..... _ - . . . . . ·-· . - ........................ ·'· -· . .. . . . .. .. . . 
Total ot Section 1a • . 
Bquipment '6000 
Ot Section II ! 

Materi.ala 12000 
• .. 

I: ·' 
' 

::~ l ., 
s: .t. ~ .: ~ 

' CQ 

c 

• 

I ... .. 



. l 
'i· 
. ~ 
.\ 

~ 
.... 
~ 

;: . 
• 
' 
• 

{ 
J -· .:~ 

) 

~ 

~ 
• 
.• 

.. f 

' . 
•· 
..: • 
!). 

-
·1· .: 

0 , --..... s: .. 
I ·1 

.! . t .. .. 
l • Iii 
~ 
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NOS 
Tr1ns. 

No attonUn1 
to procen I No 
llowshttl 

1 

2 

' 
"' 

1 

2 

1 

2.2. !zianatoZ"lller oil taoilitiea 127 

Net weltiht, kl 

N1me and tcchnlcel charactcrlsUca 
Type, 
brand, 
model, 
code 

Unit 
ol I Quan· I • 

mcasu· Uty 
remcnt of one I tot1l 

Manuf 1ctured 
1nd11enou1ly ' 

Section I. Bquipmen~.Proceaa part 
Che19ical equipment 

Preas tilter 

Centrifuge tor oil 1500 l/h 1 complete with electric motor, 
1996 kW · • . 

Adaorber tor 100 kg or sorbent 

Air drying tilter _ .. _ .. _. -· --···· 
Total a ' 

Tanks, reaorvoire 

Tanlc for oil, welded steel, ?5 m3. 

Tanlc for oil, 2 m3 I 1400 
-- . -- -· .... . . 

Total a 
ll\.unpe. smoke exhaueters, rano 

Pumps tor oil tRke-in from cia- ~. 
tern, 20 m3/h 9 pressure 4 16 kgs/cm' 
tw~th electric motor BA0-61-4, 
113 kW 

• 

piece I 2 

piece 4 

'piece 4 

!Piece 16 
....... .. -.. ·- ... 

!Piece 6 

riece 6• 
. . . . . .. ···-··· ·• ··-··-· 

piece 11 
" 

piece 

.,00 600 

.600 I 2400 
220 880 

' 

33 I 530 
--··-·----,.- .. ~- --··--· .. ··---·· 

4410 

5400 I 32400 

50-~ _ ...1-'ooo _ _ 
1 

• . . . . 
35400 

30 • I 'o 
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NOS 
Tr1ns. 

No according . No lo process 
Uow1beet 

. 2 

3 

4 

5 . 

1 

2 

120 

Typ<', 
Name ¥1lcl technlcal characterlsllcs brand, 

mt.,dcl, 
code 

Gear pump, 218 m3/h pressure 
366 kgs/cm with electric motor 
A 2-51-61 5,5 kW 

Vacuum pump 1 0 1 4 m~/h 1 vacuum 
660 mm of Hg, electric motor 
A.02-31-41 22 kW. . . 

Centrifugal fan 

Anal fan 
• 

Total a 
• 

Cranee 1 hoiste 1 lifLu 1 loaders 

Electric bridge crane, 30/5 t, 
span 101 6 m 

Movable genred manual hoiat, 2 t, 
elevation heigbt 3 m . 

' Total: 
• . 

I 

Unit Net weight, k11 
Quan· Manufactured ol . 

mcasu· Uty of one lnd1aenou1ly 
rement piece 

total 

piece 4 148 .592 

piece 1 42 42 

piece 2 210 420 . 
piece 2 '90 180 I 

. 
1262 

piece 1 ,5000 35000 . 

• piece 1 150 150 

.. 

35150 

. 
' 

I 
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NOS 

No according 
to procesa 
llowshe~t 

. 

1 

1 

' 

1 

1 

2 

-129-

Ty11<', Tr1ns. 
Name and technical characteristics brand, 

No modt?I, 
code 

Vehicles, cara, special vehicles 

Oil purification unit (movable) 
3000 l/h 

Sanitari eguipment . 
Pan units 

npins fixtures 
• Steel valves De 15•150 

Section II.· Matoriale 

Pipeline& 

Steel structures metal 

Total a 

• 

I 
I 

• 
Unit Net Wt'll(ht, kl 

of (Juan· Manuf1clured 
• 

meRSu· tlty of one lnd11enou1ly 
rcmcnl piece total 

. 

' 
piece 1 ·1310 1310 

piece 10 200 2000 

' . 
- - - 2200 

- - - 84?0 

- - - 800 

• . . . ' ··-·· " . .. . 
9270 

• 

I 
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NOS 
Trans. 

No a«ordlng 
No to proces1 

llowshet't 

- . 

1 

2 

' . 
4 

5 

Transformer oil tacili ti~ -1 3 O· 

Ty pr, Unit 
Name end trchnlcal choro\:tcrlsllcs hrnncl, of 

mutlel, ITil'llSll• 
code rcmcnt 

Seotion I. Equipment.Electric part 

Power e·guipment 

Control bo:xeo for aoynchronouo 
motora 380 V altern&ting currant piece 

Three polo power bo~oe piece 

Power diotribution po.nolo, 380 V 
alternating current · piece 

• 
Three pole magnetic starters, 
380 V with the:nnal relays !or 
currents& ' 

63 A piece 
40 A piece 
25 A piece 

L~shting egai2ment 

Diatribu~ion point with input 
at.ltomatic awi tch without release 
tor nominal current 100 A with 
- six three,Jhaae line ci~cuit I breakers th electromagnetic 

and thermRl releaoer for nominal 
current 63 A · . piece I • tvelwe one phase line circuit 

~;:a~::~~t~-~~~~=:0~~~~:~; __ 1 piece 
current 20 A 

Net weluht, ke 
M1nHf1etu;·fd <Ju• n • 

I 
. 

Uty of one lndl1enou1ly 
piece tot el 

6 40 240 

5 24 120 

. 
2 .170 ~ , 

10 3 30 
10 3 30 
20 1 20 

• 

. 
1 50. 50 

4 50· 200 
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. 
NOS 

No 1cconlln1 
to procesa 
llowsbee! 

. 

1 

-

Trans. 
Name end technical characteristics 

No 

1natrumentation and automation 

Section I. Equipment 

Instruments and facilities 
tor control and automation . 
- ... 

Total ot Section ! 
Bquipment 

Total ot Seetion II 
Materials 

• 

I 
) 

-1 ~2 -

Ty pr, Unit Net we111ht, kr 
Quan· M1nuf1ctured 

brand, of • 
model, mcasu· tlty of one total 1ndl1enou1ly 
tode rement piece 

' 

piece 100. ;,o sou 
. -. 

I 

' 
• 

8'686 

197?8 

• 

I 

• . 
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NOS 
·~ Trans. 

No according 
to proc~n No 
llowah~t 

. 

1 

~ 

- -

' 

' 
4 

5 

6 . 

7 
8 

9 

10 

11 

1~3 
2.,. Main step down substation 

Typ«', Unit 
brand, of Name and tcchnlul characteristics 
model, mcasu· 
code r<'mcnt 

Section I. Equipment 

Eleotri·cal egu:1.J2meJl1 

Three phase transformer~ step~ 
down double winding 1 63 00 kW 1 

I 

2,0/10 kV · · pioco . 
Power oil transformer, 63 MW, 
10/014 kV piece 

External short-circuiting owitch • 
230 kV piece 

Barth'~•·£g awiteh 230 kV piece 

Valve type arrester 2~0 kV ;..J.800 

Valve t11>e arrooter }5 kV piece 

Val e type arrester 15 kV piece 

Bntrance bay with oil switch 
10 kV1 1000 A piece 
Diverging line cabinet with oil 
Ritch 1~ kV, 1000 A • piece 
Diverging lin~ cabinet with oil 
switch 10 kV, 600 A pioce 

'Cabinet with safety deviceo piece 

N<'t welflht, ks 
M1nuf1cture\I (Juan· 

I 
I 

lily of one total 1nd11enou1ly 
piece 

. 

2 145000 ~90000 ·. 

2 600 .1200 , 
' 

2 250 500 

2 ' 900 1800 

6 405 2430 

2 ?'5 146 

a 4} 86 

6 1500 9000 

a 1200 9600 

. 
24 1000 • 24000 

2 500 1000 
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ID 
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A. 

.. 
NOS 

Tr1n1. 
No attordln1 

to procen No 
tlowaheet 

. 12 

13 

14 

. 

1 

• 

-1 ~~ -

. Typ<', 

Name end terhnlcal characterlsllcs brand, 
model, 
code 

Cabinet with voltage transformers 
and arresters 

Distribution panolo of nlter-
nating current board 0 14/012' kV 

Telemecani9at1oJ}. syotem 

- -- ..... ---·---··- ~·-·· ...... 
Total& 

• 
Pumpa. smoke exhauotcrn, fu.na 

• 
Axial fan 

Total cf Section I 
Equipment 

. 

• . 

Unit Net well(ht, kl 
Manuf 1ctured 

of (,Juan· 
m~fti.a· Uty of one total 1ndt1enouely 
rement pll'CC? 

. 
piece 4 1000 4000 

piece 8 500 4000 

oot 1 &000 

.. . ... . . 
,5,762 I 

piece 2 90 180 

,5,942 
• 

• 
~ 
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NOS 
~~~~~~~--t 

No ec:cord1nr 
to pro<'eSI 
llowaheet 

1 

2 

' t ... 
• St 
~ .. • "' 
~ 
~ 
<C 
ill 

~ 
~ 

4 

Trans. 
t-Jo 

1~5 
2.4. Buaal>o.ra and interahop cable oiroui~a 

Name and technical charectcrlsllcs 

Section II. Material 

Three conductors power cable wit 
aluminium conductors, impregnated 
paper insulation in lend sheath, 
cross section mm2 1 10 V: 

6V 

• 3 JC 150 

' x ?O 

3 x 120 

3 JC 25 

Power coble~ 1000 V a:&.mninium 
conductors and PVC Insulation 2 and sheath croaa section mm 

3 x 120+1 x 35 
' x 24+1 JC 10 

Ty pt'. 
brnml, 
muclc~I. 
code 

• 

I 
Control cable wi t'i. copper conductOJl:'a 1 PIC insulation and eheatht croaa
section 1,5 mm21 number or 
conductors 

• I 1'otala 
44-14 

10 kV up to 4000 A·, 
symmetrical, three-phase with 
rigid bara 1 roinf'orced pipe 
insulation 1'~0 x -10 
Total o~ Section 11. Material 

Unit 
of 

Rll'A!IU• 
r<-n1cnt 

km 
km 

km 

km 

km 
km 

km 

km 

Quan· 
Uty 

28,2 
23,6 

2,4 

3,5 

2 
1~ • 

~3 

0.7 

Net we11iht, kl 
- . 

of 011e I total 
plt'l'C 

6625 11.868,0 
4404 105700 

5039 112093 
2405 8417 

3200 I 6400 
950 I 14250 

"!174 I Bf'i02 

• 

342292 

15600 
3!i?892 

Manufactured . 
1ndlgenou1ly 

• 
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.: 
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t: 

a 
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• Si 
~ .. • '"' . "".: , . . 
~ 
CQ 

c ... 
L 

NOS 

No attnrdlng 
t(\ prO<. 'l'!I 
ilow1httt 

. 

1 

2 . 

' If. 

5 

1 

2 

Trans. 
No 

91 35 -
2.5. Compreeaor hou11 

N1mc end technical characterlsllcs 

Section I. Equipment. Process 
. 

Comproesor, 5ou mm3/min, 
P = 0~9 MPa electric motor 
C'l'D ' 50 2, 3150 kW ,000 rpm 

Compressor, 250 nm3/min 
P = oia Mpa electric motor 
CTD 1 00 21 1600 kW 3000 rpm 

Air cooler 
• 

'elt air tilter, 40000 m3/h 

Air dryer 
.. 

Total a 

Tanks 

10 m3 tank 

219 m3 tank • 
Total a 

' 

Ty pr, Unll Net Wt'll(hl, kl 
Ma1rnf 1cturttd brunet, ot (,,>lift II• . 

mu1h•I, ltlC'ft!lll• tit)' of ClllC lnd11enou1ly 
l'ude n•nwnt plc•cc total 

piece 2 }4600 69600 

' 
' I 

• piece 2 23300 46600 

piece 4 1325 5300 

piece 4 ~70 1480 

piece 2 15140 ~0280 

• 15}260 

1 1360 1}60 . pea 

pea 2 565 1130 

2490 
• 



-1 ~1-

" 
NOS . Ty pr, Unit Net Wl"ltcht, kr 

Trans. M1nuf1ctured 
No according N1mc end technical characteristics bran ti, of Quan· • 

to procesa No t mutlcl, mr.asu· tlty of oue total lndlgeuou1ly 
llowsheet code rcnurnt piece 

. Fans, smoke exhaustera, pumps . . 
1 Pump 2-25-1 1 4/16-20 with elect-

ric motor AO 2-22- , 1,5 kW, 
2 6~ 126 1450 rpm pee 

Cre.nes 1 hoisto 1 filto 1 lo~dcra . 
1 Electric bridge crane with t· 

control, capacity 16/3,2 t, 
'26500 2F,JOO ' span 16,5 m pee 1 I 

• • Pipeline fixture~ 

1 Steel valvee De 500•800 19000 
a: 
C) 

2 Pig iron valves De 25+600 20000 , . --.... ~otala 39000 
t; 

~ 
t 
t-

Section II. Materials • 
1 Steel structures 12000 
2 Pipelines 100000 

• lk 
~ ' Heat insulation 2000 

"' Steel structures metal • ;oo .. • fl\ 

:·•• ~ -· • cQ 

c:: 

Totals . . 

I 
• 114500 

... 
Q. 
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.. 
,;: 

c.• , --...... 
t; 

~ 
t .. 
• 
Iii 
1! • • C'\ 

":;;: 

~ 
di 

c ... 
a. 

NOS 

No accordln1 
to proce11 
llowsheet 

. 

1 

2 

' 4 . 

5 

6 

7 

8 

9 

.1 :5 R -
Compressor houae 

Ty pr, Tr1ns. 
Name end technlcal characterlsllcs brand, 

mud<>I, No 
code 

Section I. Equipment Electrical 
part . 

Power equipment 

Complete t~anaformer substation 

Complete distripution lµlit 

Control station boards 

}80 V alternating current· asynchro 
noua JUOtors control bax 

,.. . 
}-pole powe:r boxes consisting of 
lrnife-swi tch with s·afoty devices 
for 100A-300 A; a.c. 360 V 

A.c. 380 V 3-pole magnetic 
starters 

Power distribution ~ointa, 380 V 
of alternating power · 

Lig!!ting eguiement 

Distribution points (various) 
• Installation switches 10 A, 220 V 

, 

Unit Net welght, kl 
M1nt:f1ctured ol Quan· 

I • 
mca!lu· tity of one total 1ndl1e11ou1ly 
rcment piece 

. 

set I 6,500 

set l 16500 . 

20 ''JO 6000 . , . 
pea 10 40 400 

pcs 10 24 240 

set 1 28 
• 

pea 5 170 850 

pee ? 50 350 
pea ~o o,6 ,o 

• 



,. 

.. 
~ , --..... s:: 

I 
It ... 
• Iii 
~ 
~ 
~ 

::o;; 

IL -( 
en 
c: .... 
&\. 

. 
NOS 

No 1«ord1n1 
to process 
llowalaffl 

. 10 

11 

12 

1, 
14. 

1 

-

2 

' 
4 

5 

-

-139-

. Typt', 
Trans. 

Name end technical characterlsllcs bruud, 
motfol, No code 

2-pole plug-and-socket connection 
10 A, 220 V 

Single phase step down trans-
formers '80/220/24 VA 

Lighting fixtures . 
220 V incandescent lamps 

Luminescent lamps 
• 

Total a 

Section II. 'Materials 
Power cable, up to 1000 V, with 
Al conductors and PVC sheath 
( ""arious), . 
Power cable, 660 V 

Control coble with Al conductors 
P'IC insulation (various) 

Installation wire 
• 

Total a 
Steel pipe De 25+50 

Unit 
J~et welght, ke 

Manufactured Quan· -ol . 
mcasu· tlly of one total 1nd11enou1ly 
rcmcnl piece 

50 0,6 30 
. 

pea. 

pea. 5 ·10 50 

pea. 440 3000 . 

pee. 200 30 . 
pea • 400 160 I 

~190 

km 5,55 6240 

km ?• .5600 

km 6 10,4 

km 1 16 
. .. ··-- ....... .. _ .. -· ...... . 

12890 

• 2700 
• 



' 
" 

• 
• • 
' I I . 
• 
; 

t 
• , 
• 

:• 

NOS 

No 1ccordlng 
to proce!ts 
flowshcl"t 

1 

2 

1 

2 

Tr1ns. 

No 

-1 'tO -
Compressor house 

Name ontl tc.:hn1,·11 characteristics 

Instrumentation 

Section I. Equipment 

Au.tornation instruments and 
:facilities 

Board a 

Totals 

Section II. Materials 

Control cabie with Cu conductor 
of KPB type, of cross-sections: 

4 x 1 . 
? x 1 

10 x 1 

19 x 1 

Control cable with Al conductor 
0£ AKDB type, 0£ croes-scctiono: 

4,2,5 
? x 2,5 • 

10 x 2,5 

I . --. ----- 19--~ ~-·5_ . ·-· 
Total: 

Ty pr, 
brnnd, 
mmlcl, 
code 

U111t Net wcl((ht, kl 

o• c .• h.an· i I 
mc11!lu· tuy of one total 
remenl ~~c 

aot 

pee 

km 
km 
km 

km 

km 
km 
km 
km 

?O 

15 

1 
0.7 
0.5 
<1.2 

1 
0,5 
o.~ 
0,2 

30 

150 

135 
196 
285 

449 

126 
182 
26.3 
450 • 

2100 

2250 

. 4350 

135 
13? 
143 

90 

126 
91 
?9 
90 

891 

M1muf1ctured 

lndteenoualy 



1 41 .. -
NOS . . . Ty(tf', Unit Net we11rht, kl 

Trani. (Juan· M1nuf1ctured 
No ac:C'Ol'dln1 ·Name and technical characteristics brand, ol • 

to prote11 No mud el, mc1un1• tlty of one tol1I 1nd11enou1ly 

Howahftt code renacnt piece 

·3 PVC pipe De 4,5 Dun' 500 10,0 
. 

m . 
4 Steel pipe Do 50 rllll m 100 ,o 

. 
5 Steel atr\lcturea metal 800 

... __ ... ...__._ -.....---... ·--·· ..... ·- .. __ ....... - - .. -·. .. ... ....... . ·- ..... - .... -. 
Total of Section I 
Bquipment 228916 

I 

' ' 
Section II. Material~ • 1,18?1 

. 
I 

• 

. 

• . 

• - - - - - -- - - . 
' 

• 



'- - 1 '~ '>.' 
2.6. Oaa distribution ~tationa, p~inta N 1 & 2 

... 

NOS . Typt', Unit Net weliiht, k1 
Trans.· Quan· M11nuf1ctured 

No 1m>nl1na N1me 1nd technlc:al char1cterlsllc1 brand, of 
of one . , 

• 
to proresa No. model, mcasu· Uty tot1l 1nd11enou1ly 
llowthfft coC:e rement piece . 
. Section I. Equipment . 

CrRnea1 .hoiats1 lifta1 loadere 

1 Manual monorail boia pea 1 . 2?0 
1 t 

2 Manual monorail.hoia 
' t, span 8 m pea 1 310 

• 
.. Total a . I 

• 
!liacellaneous 

1 Pressure regulator w 
valve and felt filte set ' 2.500 

2 Pressure regulator w 
valve and felt filte set 1 900 

... • 
Total a • 
Pipeline fixtureo 

3 Steel valves »o 25-6 kg 14000 
Section II. Material 

1 Steel structures leg 
2 Steel structures met kg 

' Pipelines 1t5 • 
. " I Total• 

• 

"TOTAL of se~tiftn T - • 
Section II --'~~torials 28~00 



~~~-
Oas distributing station. Gas regulating points 1 & II 

- NOS . Typ<', Unit Net weight, kl 
Trans. Quan· M•nufactured 

No aci'ottllng Name end tcfhnlcal choroctcrlstlcs br11nd, of ' 
No model, m<'Hll• my of one • 1ndlge11ou1ly lo pl'OC'MI code rement piece total 

llo\\·sheet 

. Instrumentation 
Sectio~ I. Equipment 

1 Control instruments and facilities set 25 30 750 
Section II. Materials 

1 Control cable with Cu conductor 
ot JCPB type of croea-aections: 
. 4x1 km o,a 135 108 

' 
~ 7 x 1 km 0,3 . 196 59 

, 
• 

19 x 1• km 0,2 449 90 
2 Control cable with Al conductor 

.. ot AKBB type of cross sections• 
4 x .2,5 km 0,5 126 83 
? x 2,5 km o,4 182 73 _______ . __ )___: . . . .. _. .. _._ .. __ .............. _. . .. ,, ···-. --- -····· ·- ··--···-·-·· !l'otala • 413 . 

' Steel structures metal kg ;oo 
4 PVC pipe De 4 15 mm 300 0,02 6 
5 Steel pipe De 50 :nm 200 0,3 60 

• -· .. ...._....._ ···- ... . .. . . . ., .. 
I Total ot·Section I - Equipment 750 

Section II - Materials 779 
• 

I • 



NOS 
- I Trans. 

No e«ordtn1 I to pl'()('f'H No 
llowshfft 

1 

2 

3 . 

4 

1 
2 

-111/1• 
2.7. luel oil facility 

. Typ«', Unit 
Name end tcchnlcal characterlsllcs brand, of 

model, me Hu· 
code rement 

I 

Seotj.on I. Equipment. Proceos part 

Chemical egui2ment 

Fuel oil preheater, 'O t/h, 
pressure 64 kgf/cm2 I lpcs 

Puel oil prehenter, 120 t/h, 
prea .. ure 13 kgt/ cm2 j pea 

~el oil filter, 120 t/h, pressur 
10 abs bar • pcs 

Puel oil filter, 30 t/h, pressure 
40 abs bar ~ PCEI 

I ~otal1 I 

I Tnnko 

1 Fuel oil tank equipment, 5000 m3 I I pee 
r.ylindrical tank, 6,3 m3, ~·1670DU1 
},50 DUD high pee 

- -- ·~ . .. . . - . -- ... -·· . ··-. ........ . .. 
Total a 

• . 

Net weight, ke 
Quan· 

t 
Manufactured 

1· 
. 

Uty of one total 1nd11enou1ly 
piece 

' 

I 2 I 4090 I 8180 

2 851·"7 17094 
' 

I ' 

5 485 2425 

I 2 I 260 I 520 

I I .. , ... 28219 ... .. 

I J I 2000 I 6000 

I 2 I 770 I 1540 

I . , .. 
I 7540 

• 



- 1 11'=>-

NOS N~l WC'll{ht, kl . Type>, Unit 
Trans. 

No 8<'t"Old tnr Name end tcchnl<>ll clun1c1crlsllcs brand, of Quan· M1nuf 1ctured 

No mmlel, • 
to procen measu· tlty of one total 1nd11enou1ly 
llowahttt code rement piece 

. fipeline fixtures 
I 

1 Pipe valve De 10•250 - - - 1200 

Section II. Materials . . 
1 Steel atiucturea - - - 1240 

2, Pipeline11 - - - 4SOOO I . . 
• 

3 Pipelines - - - 44600 

-· . ··-·-·- .... ·-· ·-· ·- .. ·• 
. TOTAL 90840 

• . 

• . 

• 



,fit 
~ 
I 

1flt 

i 
~ • 
E 

. 
NOS 

Trans. 
No eccordtnr No top~ll 

tlow1heet 

. 

1 

2 

' 
.. 

4 

~ . 
6 

? 

8 

J "7 -
Puel oil faoility 

. Type-, 
Name 1nd tcch.nlc1I C'hor1ctcrl1Uc1 ' brand, 

model, 
code 

Section I·. Equipment 1 electric 
part• 

Power equipment 

Control station boards consisting 
of frame oonatruotion panels 

380 v a.c. as~ohronous motor 
control boxes 

'-pole power boxes, consisting • ot knife-switch with cut-out for 
100 A - 300 A, a.c. 380 V 

' Power distribution points, 
a.c. 380 V . 
Magnetic starters, '-pole 
Lighting eauipment. . 
Diotribution points with input 
automatic circu:l.t breakers Without 
releaso 'f:or nomlnal current 100 A 
with 6-phaae and 12-phase line 
nitchea 
Inatalla~ion switch 10 A, .220 V 

Single phnae otep down tranofor-
mere '80/220/24 v, 25~ VA . 

Unit Net wt:~ht, kl 
M11nuf1ctured 

of Q&11m• 

I 
• 

me1um· tlly of one total 1ndt1enou1ly 
remcnt piece 

. . 

5 :500 1500 . 

pea 10 40 400 . 
I . 

pee. 5 24 120 

pea • 2 170 '40 

pea • ,o 70 

• 

pea. 6 50 300 
pee. .50 o,6 ,o 
pea. 2 10 • 2) 

' 



• ·11.:l -
-

NOS . Typ~. Trans. 
No acmrdtnr Name end tc"·hnlcel choracterlsllcs brand, 

to procffl No model, 
flowaheet code 

. 
9 2-pole plug-and-s\Jck~~ connections 

10 A, 220 V 

10 Lighting fixtures (various) 

11 Incandescence lamps (va~ioue) 
. . . . . 

Section II. Materials 

1 Power cable, 1000 V with Al .. 
conductors and PVC !nsulAtion nnd • 
sheath (various cross sectiono) 

2 Power cnhlet 660 V, with rubber 
or plaat:l.c nsulation, Al 
conductors, 2 or 4 Al conductors 
(various croee-aectiona) 

} Control cable with Al cnnductore 
and PVC insulation and sheath, 
2,5 mm2 croso-aection 

4 Iratallation wire with Al cohduc-
tor, 2,5 mm2 croea-oection 

TO'l'ALa 
5 Steel pipes De 25•65 • 

I 

Unit 
Quan· of 

tneHU• tlty 
remcmt 

pc 50 

pea 60 

pco . OU. 

... 

. 
km 4,5 

km 2 

m .5 

m 0,5 

km 3,5 

. 

Net weight, kl 

I of one total piece 

o,G 30 

350 

,o 
~ . ' ...... _ -· 

3190 
. 

3280 

1600 

1000 

16 a 

5888 
9650 

• 

Manufactured 

tnd11enou1ly . 

-· -· -- .. , __ ._...., 

I 

. 

• 

'I 
I 

I 
'I 

! 



·1 49• 
Jiu.el oil etorage 

-
NOS I 

Unit Ncl weight, kr . Ty pr, 
Tr1ns. brand, of Qmm· M11nuf1ctured 

Nn ec:cnrdtnr N1mc end tcchnac1I characteristics ' 
No model, mcHu· Uty of one Ind 11enou11 y to procesa code remcnt piece total 

llowsheet 

. Instrumentation 
Section· I. Equipment 

1 Autom~tion inetrumenta and 
facilities set 50 30 1500 

2 Board a pea 12. 150 1800 . 
------

. Total a 3300 
, 

' Sectlon II. Materials ' . . 
1 Electric control cable with Cu 

conductor of KPB type of 
croaa-aecti6n1 

4x1 km 1,5 135 203 
? x 1 km o,6 196 118 

10 x 1 km 0,4 288 114 
19 x 1 km 0,"25 449 112 

2 Electric control ccable 1'1:1. th Al 
conductor of' AKBB 
croaa-aection1 

type of 

.q. x 2,5 km 1 126 126 
? x 2,5 • km O,? 1C2 127 

10 x 2,5 kin 0,5 2'13 132 
19 x 2,.5 km ' 0,3 450 • 135 

h.·~tal: ·-·-·-· ---.. --·-· ··-.---··- ··- ..... ·- ... . ........ ......... ._ ..... 
1067 



.· 

.: .... , --..... s: 

I 
t ... 
• Si 
~ 

l 
:,; 
1.1" 

= t 

• 
NOS 

No e«onlln1 
to pl'O('ell 
tlowshfft 

. 
3 ,. 
5 

.. 

. I 

... so -

. Ty pr, 
Trans. 

Name end tccilnlcal characteristics brand, 
No model, 

code 

Steel etru.cturee motal 

PV'C pipe, De 4 15 mm 

Steel pipe De 50 mm 

. . . 

~OTAL ot Section I 
Bquipr11ent 

• 
Section II 

Maten~la · 

.. 

• . 

. 
' 

Net wel1ht, .kl I 
Unit M1nuf1dured 

ol Quan· 

I ' me Hu· tlty or one total 1ndleenou1ly 
rement piece 

.500 . 
m 500 0,02 10 

m 200 o,, 60 

. ........ - ~ .... _ ... _ ......... ····-·-·. .. .. 
' 65047 I 

108015 
I 

• 

I 

• I 

I 

I 
• I . 



----~--·· 

-1 51. 
2.a. ·Oxygen station 

NOS . Ty pr, Unit Net w'ltcht, kl 
Trans. Q&11n• M1nuf1ctured 

No KCOrdln1 Name tncl tcchnlcal characterlsllcs brand, ot .. 

to~ No model, rtH'll!IU• Uty of one total lnd11enou1ly 
llowaheet code rement piece 

. !eotion I. Equipment.Process part 
)ower ana gomEressor eguiement 

. 
1 Air compressor 8 m3/min, 

pressure 40 MPa electric motor 
12400 A2K85/24-8/16.4X 4 1 160 kW pea 2 6200 

2 Air separation installation, 
44 .m'/h of gaseous oxygen . pea 2 10400 20800 . . - • . -·· - ' - ... 

I 
' TO'.rALa . . 

l~200 ' 
Chemai2al eguiement · 

1 Oz7gen manifold pea 1 ,6 '6 
2 Oxygen bottle 40-200Y with 

valve, cap and shoe pea ,00 81 24,00 

' Bath 
. 

2 pc& 125 250 
• 4 Steel barrel, 200·1 . pea 2 50 100 

5 Yeaael CPC-250-2- pea 1 10 10 
. . . ·- -·. :!!.. ........ ___ ····-·····-···· _.....,._ .. . • Total a . • 24696 

------ - - - -

CCrBQ1a1 ho~ata1 bloaders 

1·· . , Manual mono1'Bil hoiB.t ~ 1 t 1 • 
, span 71 5 m1 length Bi m, . 

height or elevation m pos 1 I 490 490 



-1 5?.._ 

• 
NOS . Type, Unit Net weight, k1 

Trani. Quan· M1nuf1'1ured No ettordln1 Name and tcchnlcal charactcrlsllcs brand, ot 
' to procese No model, mcasu· Uty of one total 1ndl1en'lu1iy 

Howahttt code remcnt piece 

·2 Manual mo~able hoists, 1 t, 
5 45 225 height ot elevation 6 m pea . . . 

J Blectrio hoist~ 0925 t pea 1 80 80 
-- . . . 
Total a 795 
sa~tari eg~i~ment ' 

·1 Pana pea 10 220 ·2000 , .. 
' 

ms2ellrmeous • 

1 Cageat buggies,· mufflers, 
palle a 1 oil separators, jackets - - - . 2800 

~Eeline ti1tures .. 
I 

1 Steel fixtures De 6+j2 - - - ,oo. 
2 Non ferrous fixtures De 10•20 - .. - ,5 
' Pig iron De 15•100 . - - - 600 - . . ------ .......... ____ ..... ~ .... ·--.. ... . -· ··- ·- • ,.:rotala 9,5 

Section II. Materinls . 
1 Steel •"ructures • 15000 - - -2 Pipelines - - - 10200 
3 I ilWllinium ahe,,ta - - • ,oo -h .. .. TO'l'ALa 

23000 



NOS 
Trans. 

No attnnlln1 
No to proC'ffe 

tlowslleet 

. 
-

1 

2 

3 .. 

4 

5. 

6 

7 

153 
Oxyger. station 

. Ty pr, 
Name 1nd tt'chnlnl charact!!rhillcs brand, 

snoclcl, 
code 

Section I. Bquipment. Electrical ~ nrt 
Power equipment : 

'80 V a.c. asynchronous motors 
control boxea 

,_pole power boxee consisting ot 
circuit breaker-with safety dovioee 
tor '80 V a.c. 100-,00 A 

Power distribution points, 
'ao v a.c. • 

Magnetic starters, 3-pole! 
a.c., 380 v, currents 6' , 
40 A, 25 A • 
L&S!!t&ns eguiEment 

Distribution otationa with inlet. 
circut breakers without· rol cl\ne 
Inom - 100A with 6 three phase 
and 12 single phaoe switches 

Installation switches 10A 220V 

Single phase step-down trana-
former 380/220/24 VA • 

Unit Net Wt'll(llt, kl 
M1nufac:tured of (Juan· 

I 
• 

llll'll!UI• tuy or ClllC! total 1nd11enou1ly 
rt'mcmt piece 

. 

pea 5 40 200 

. 
•PCB 4 24 96 . 

' . 
pea 2 170 ,40 

• 

• 

• 



~ 

~ 

i , --' s:: 
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J 
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~ • 
E 

NOS 
Trans. 

No KC:Ord1na 

to ~· No 
llowabeet 

. 8 

9 

10 

. 
.. 

1 

2 . 

3 

4 

-1 54-

. 
Name end teC'hnlc:al charac:terlsUc:s 

• 

2-pole plug-and-socket connection 
10 A1 ~20 V 

Lighting ~ixturea 

Incandescence lamps, 220 v, 
luminescent, arc lamps · . - -·········---···· ... ... . .. 
Total a 

Section II. Materials 

Power calbe to 1000 V, Al 
conductors /!vc insulation and 
sheath of KBHH type (various 
sections) 

Power cable 660 V with rubber I 

or plastic insulation or PVC 
sheath and Al conductor, cross-
section 4+70 mm . · . 
Control cable! Al conductor, 
with PVC inau ation and sheath, 
2,5 mm2 number or conductors 
4-'!>'l· • 
Install.at ion wire w:t th Al • 
conductors 2,5 mm2 in PVC I ahea1ih 

~O'?ALa 

Ty pr, Unit Net weight, kl 
Quin· Manufactured brand, of 

I • model, me11u· Uly of one tote I 1nd11e11ou1ly 
code re,ent piece 

. 
pea 50 0,6 ;o 
pea 90 ??O . 
pea 110 40 

• 
1761 . 

' . 
• 

km 1,5 1~0 

km 2• 800 1600 

km 1,5 ?.00 :500 

km 1 16 • 16 
• 

3256 
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I. 

.. 
NOS 

Trans. 
No ettorc11n1 

to prGCftl No 
llowslteet 

. 
5 

. 
.. 

I 

.• 15~ 

. . . TypC', 
Name end l«hnlcal choracter1111c1 brar1,i, 

mud el, 
code 

Steel pipe Do 25-65 

--·-..---... -· ... - .... -- ··----·-··· --·--·- .... - __ ., ... . 
fO'IAL ot Section I 

Equipment 
• 

Section II 
Materials 

• 

' 
• 

. 

. 
• . 

• 

Unit Net wel1ht, kl 
Quan· Manufactured ol 

1· 
• me1111· tlty or one total Indigenously 

renumt piece 

km 1,a 2750 

.. • 

66187 . 

. .,4006 , 

' 

. 

• 

• 
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" 

NOS 

No 11CCOn11ns 

~lo= 
. 

1 

2 

3 
.: n , 

4 --..... 
t: 

I 5 
It .. 

6 • .. 
• l 7 s 
~ a 

~ 
A. 

_._,, -
3.1. Water noll'Oulating unite tor pl"Oceaa wate:r auppla7. Circulating pump •tation•1 

coo~ towers 

Type, Unit Nti wet1ht, kl 
Tnn1. Quan· M1nuf1~tured 

N1me ind technlc1I r.h1r1ctf.rlst1c1 . bnmd, of 
No • modfl, mHllU• Uly nf one .to~•I tndl1enou1ly 

' code rcment piece . 
Section I.~quipment. Process part 
PullP 1 ezbau8tera1 ventilators 
Centrifugal pwnpl ·capacity 1000m~/h 

. . 
~aaure 48 m1 e ectromotor power 

14 1800 25200 kWt, 1470 r/min pc. 
' 

Cent~t~gal pump, capacity 950m3/h, 
• . 

pressure 21 m electromotor 160 kWt, 
14 2400 ,,600 970 r/min · po. 

Centrifugal pump{ capacity 90 •'/h, 
~eaaure 20 m1 e ectromotor ?,5 kW~ 

138 .414 00 r/min • pc. ' Centrifugal pump eelfpriming 
capacity 396 m37h, pressure 16 m1 • electromotor 1,5 kwt pc. 6 ?O 420 . 
Blectrio pump capacity 53 m3/h, . 

· preaeure 10 m elec.tromotor 4 .kwt pc • 6 6U ,60 

Ventilator capacity 1400000 m'/h • 
ot air atatic pressure 16 mm, I 

. 
• lectromotor 75 kw, 170 r/min pc. 7 8500 59500 . 
Centrifugal ventilator pc. 5 80 40v 

. 
Total a 119894 

0 

. 

. 



" 

~ , --..... 
t: 

I 
t .. 
• .. 
• J 
~ 
~ 
4( • -.• 

• 

NOS 

No titton11nc 
:o proc8I 
fkrinlleet 

8 . 

9 

. 
10 

11 

12 

1, 

1 

2 

j ~A -

Tnn1. 
Name and technlcal characteristics . 

No • . 
Crenee, hoiata, lif'ta 

Monorail electric capacity ,,2 t 1 epan 9 m 

Blectr.lc hoiat 1 capacity 2 t 

~ot-.11 

otb•re 
Hor.t.aontal DUd collector - 700 

Plain gatee 1250 z 1500 

Pol7eth7lene aprayera . 
.. 

!otala 
Val Tea 

Caet iron atop valve D 50-600 mm 

Section xx. Materiala 

P\aping 

Steel for metalwork 

0 

. 

Ty pf, Unit N•t wetrcht, kr 
Manura~turtd Quan· br11nd, of 

model, mHttU• tlty of nne .to\al lndl1enou1ly 
code rement piece 

. 
po. ' . 1900 5'?00 

. 
pc. 3 360 1·oao . . .. . 6780 . 

pc. 8 1140 9120 

kg 57000 

kg 260 
• , 

66380 

kg 83600 
I I 

kg . 241000 

" ~8940 
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No ICCOl'dln1 
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2 

. , 
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5 

6 

1 

159 
Watez- z-eoiroulating unite tor proce1te water aupplp .. 

Ty pt, Unit Trani. 
Name and technical char1cterlst1c1 . bn'"d, ol 

No • model, mH!IU• .. code rcment 

8eot1Dn I.Bquipment,Blectric part . 
' Blectrio power equipment 

f1oanetormer aubatation K T -2x1000 eet. 

Panela ot control frame 1 
COD\tru.ction . panel 

Control boxea tor asynchronous 
motors voltage '80 V AC pc. 

Power boxee 3 poles knife switch 
with tuaea 100 A to ~00 A voltage 
380 V AC pc. 

Power diatributi~n points 380 v AC 
with 3 poles input switch, 
combined release 250 A pc. 
Lighting equipment . . 
Diatribution points with input 
automatic switch without releRae 
for 100 A with 6 ,_phaaea line 
cizict.11t breakers pc. 
Diatribution point with input 
automatic switch w:L thout rel~aae . 
tor nominal 100 A with 12 sincl e-
phaae line circuit breakers with 
magnetic and thermal releases 
tor 20 A 0 pc • . 

Ntt WftRht, k1 
Manufa,:tured Quitn· 

Uty ol nne 
piece .to~al 1nd11enou1ly 

. , 19700 5,9100 

. 
'' 300 10500 

10 
. 

40 400 . 

s 24 120 

• 

4 1?0 680 

• 

2 ' so 100 

. 

12 50 600 



-1 en - l 

NOS Typl', Unit N•t Wl'lt1ht, kl . 
Trtn1. ol Qmm· Manuf11,rluffd 

No lmmil"I N1me 1nd techn1c1I char1cler11Uc1 . bnmd, 
to PfOC't"M No . mncic-1, mf'"""" Uty of nnC' to\11 ltHfllt'n()Ulll)' 
flowaiteet . code rement pit.Ce 

8 Single-phaee etep-down trans-
10 250 to:mer 380/220/24- v 250 VA . pc • 25 . 

9 Switohea 10 A1 220 V po. 150 o.6 90. 

10 Plug-in conneotione bipolara • . 
10 Ai 220 v . pc • 150 o.6 90 

11 Luldnair•• (clit.) pc. 490 ~750 

1a Pilament, arc~ lwuneecent ·1amps pc. 790 278 

Total a 75958 

Section II. ,._teriale 
• 

1 POwer oable voltage 1000 v, 
alulliniwn conductors PVH . . 
ineulation and sheath (clitterent 
aectione) km 11.5 15100 . . 

2 eower cable 660 v rubber ineula- • 
tion in rubber or PVH eheath 
aln•1n1wa oonductore 4-70 ~ km 6 . 800 2400 . 

' Contziol cable aluminium conduotora 
PVH 1neulation and sheath 
oonduotore eectiona 2.5 mm.2 nwnber . 
ot oonduatore 4-'1 km .5 200 1000 . 

0 

. 
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NOS 

No 1C."Conlln1 
Tnm: 

No to~· 
lkrinlleet 

4 . 
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1 

2 

- -

1 

'. -1 61 - 1 ' I 
I 

~ 
Type, Unit Ntt wrl1ht, kif 

Manulaj:tured 
N1me 1nd techntcal ch1r1ctcr11Uc1 . brand, of Quan· 

• model, mHitU• tlty of nne .to\11 1nd11enou1ly . code rement piece . 
Iml'Callat1on wire aluminiwn 
oonductor ••otion,2.5 mm2 PVH . 

4 16 6~ ahea"h . km 
. .. 

'!otala 18~ . 
SteeJ. pipe D 25-65 . m 5500 ,1840 . 
Water reoi:rculatinR unite tor 
proo••• water auppl~ 
Inatrwaentation and automatic• 

8eot1on I. Bquipment 

Inetl'Wlente.and automation 
f'ac111tie• set. so ,o 1500 .. 
Boazid• . pc. 1.5 1.50 2250 

. ~ .. _ - .. ··-··-· ..... ... .. .. . 
'!otala . . ,750 

• 
Section II. Material• . 
Blectric control cable copper . 
oonductore t11>• JtPB sections . 

4x1 . km 1.5 135 20; . 
7x1 km' o.6 196' 118 

' 

• . 
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NOS 

No 8CCMllftl 
Trana. 

No to ~ 
llowtlleet 

. 

2 

. 

3 ,.. 
s 

' I 

162.' . 
. . 

Type, 
Name and technlcal ch1racterlst1c1 brand, . mu<tel, 

code 

·10 x 1 . 
19 x 1 

llectl"ic control cable, 
aluminium conductors type 
AXBB section 

• 4 x 2,5 
. 

I 7 x 2,5 
10 x 2,5 
19 x 2,5 

- ........ ··- .... 
Total a 

Steel tor atellwork 
Steel pipe D 50 mm 
PVH tube J> 4,S mm . 

. . 
···-····- ·-·- .. ---·- - . . . ... .. 

Total aection I - IQuipment 

section II - Material 

0 

. 

. 

Unit N•t wel1ht, k1 
M1nuf1~tured of Quan· 

me111m· tlty of one .•n\al 1nd11enou1ly 
rement piece 

km 0.4 285. ' 114 
. km 0.25 449 ,112 . 

. 
• . 

km 1 126 126 
km 0.7 182 127 
km 0,5 263 131 
km 0,3 450 . 1~5· 

·-· ... -·- ....... -- --· -··- ·- .. ... 
106~ 

kg 600 
. D1 200 o., 60 

m soo 0.02 10 

-··· -·· .. . ··- ... 

356362 
. 322080 

. 

' 

·-
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3.L tank• ot induetria~ and potable water with pumping stntiona . .. 

• NOS Ty pf, Unit Nft WflKht, kt( 
Manufa~tured 

" No KCOrclln1 
Trani. 

Name and technical characteristics . braiid, of QUlln• 

I to proc.sa No • model, meHu· Uty of one .to,11 1nd11enou1ly 
tlonheet code rement 

' 
plfCf 

Seotion I. Bquipmentr Process part 
. Pumpe,ezbauatere, ventilators . . 

' 1 Centrifugal pump,· capacity · 
400 m3/h~ preeeure ~-? m, electric- . 
motor 11 kwt 1450 r/min pc. 4 1680 6720 . 

2 Cen~tugal pump, capacity ' 
300 m3/h, pressure 1' m electric• 
motor 1? kw 14.50 r/min po. 2 40.5 810 

-. ' Centrifugal peripheral pump~ 

' 
capacity 8 m3/h 1 pressure 2 m 
elect:ricmotor 2,2 kW pc. 4 80 . 320 , - 4 Centrifugal.pump, capacity -.... 

t: 1000 m3/h, pressure 52 m electric- • 

I 
motor 250 kW 14?0 r/min pc. 3 1890 56?0 

. 
t Total a 13520 . . .. Oranee, hoists, lifts • • 
Ii s Monorail electric, capacity 2 t • J span 6 m ' pc. 1 . 102.5 1025 . 
s 

~ 
: 
..-: 
t 

0 

. 



-------- - _..... --- . • 
' . 

-16/i -
.. . 

NOS 
.Typ~. Unit N~t wet!(ht, ks 

Trani. Quan· M1nuf1~ured .,.. 
No tttonllnr N1me tnd technlc1I ch1r1ctertstlc1 . br11nd, of 

to prot'HI No • model, meim1· Uty of one .to,11 Ind 11enou1ly 
tlowsheet code rement piece 

. 
6 Monorail, electric, capacity 3,2 t, 

span 6 m . po • 1 '1460 1460 . . 
' - . . 

Total& 2485 . . 
• Valves ' 

' 
7 Cast iron atop valve·D 150-500 kg 2?800 

.: Section II. Material • , . -- 1 Piping kg ,2400 ' t: • 

I 2 Steel tor metalwork 8200 . 

t ------- .... -·--- .. - ... ._ 
..... ___ . • . .. . . 

• Total& section I - Equipment • 4,805 • ' 

) section II - Materials 40600 11 . 
s 

i . 
'• .. -e 

0 

. 
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NOS 

No IC.'COfdln1 to-• r1oW.iiftt 

1 

2 

' 

"' 5 

6 

-1 A5 -'-'•In eite.water suppl~ o.nd sewerage eyatema. Pumping stations 

Tnnt. 
No 

Name and technical characteristics 

Section I. Bquipment.Procees part 
Pwapa1 e.xhauatera, Tentilators 

8anitar7 pump, capacity ?O m3/h~ 
preaaure 32 m, eloctriomotor 
1815· kw 1450 r/min 

Pump electric, capacity 10 m'/h 1 
pressure 10 m electricmotor 1 11kw1 
2880 r/min 

Centri:tugal ventilator 

Total a 
I 

Oranea, ~a1ata, litta 

Blectrio rope hoist,capacity 1 t 

Hand hoist, worm cearing 
capacit7 1 t 

Total a 

others 

---·-- ............. ... 

Grid-crucher, capacity 290-420m,/h 
electric motor 220 kw 

!I 

Typf', 
bnrnd, 
modt'I, 
code 

Nf't Wf'l1ht, kl 

u:r vu•'"· I I 
meim1· uty nf nne .to,al 
rcment · piece 

pc. 

pc. 

pc. 

pc. 

pc • 

pc. 

9 

6 

10 

3 

6 

6 

345 

25 
80 

220 

40. 

!j')O 

,150 

150 

800. 

4100 

• 

660 

'40 

900 

3!i40 

Manufaftured 
1nd11enou1ly 
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-1 r, 6 -
. . 

NOS Ty pf, Unit N•t wet1ht, kl 
M1nur1.ctured -., 

Quan· ~ No 1mm11nr 
Trtn1. 

N1me tnd technlcal ch1r1cterlstlcs . bnmd, of 

I ~lo= 
No . model, meit,.U• tlty of nne .to~•I 1nd11enou1I)' 

code rement piece 

'1 Slide gates. 400 x 800 pc. 6 100 600 . 
.... -.... -· ... ·-. -- . -· ..... _ ..... ··-·· . ·" ... . . 

Total a . 4140 . 
Valvea . . . 

8 Cast.iron atop valves D 50-150 kg. 2100 

lect1on Ile Material 

' 1 Piping kg 800 
.: 

2 Steel tor metal work kg 500 
.., , -- lnaite water supplay systems ..... 
t; • 

I Section I. Equipment,Electric part 

Blectrio power equipment t . . .. 
1 Control panels ~rame conctruction 1 4 300 • 1200 • .. panel 

J 2 Control boxes for asynchronous 
motors voltage 380 v AC 6 ' 40 ~40 pc. 

s: ' 3 poles power boxes knifo switch 

i with fuaeo 100 A to 300 A voltage . 

I 
,80 v AC . pa, 2 24 ~~a • -t 

0 

. . 
I 

I J 
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NOS NOS 

No .:mnltnr 
to plOC'ftl 
lkrinlleet 

,. 

s 

6 

7 

8 

9 

10 

11 

. 

.. 

Trant. Trant. 
No No 

! 

' .. .{ 6'f-

' 

Nime end technlcel ch1rectcrlst1c:s . . 

p, Power d1at:r1but1on points ,ao V AC 
with 3 poles input switch combined 
release 250 A and 10 automatic r 
c 
1 
cut-off' combined release at 16 to 
160 A 

3 polea magnetic starters 
AC 380 V 
3 
j.1 

Lighting equipment 

Diatribution points wit input 

L. 

D 
a 
f 
c 

automatic awitch without release 
fftl'r 100 A with 12 ainglephaae line 
circuit breakers 

Sin,~ phaae atepdown tranafoZ"Dler 
38(). 22o/241 250 VA. 
s 

S· Switchea 10 A, 220 V . . 
Plug-in connections, bipolare 
10 A, 220 V 1 
Li LWlinairea (dif) 

L LWl:lneaoent lamps 

' !ot:.J.a 

0 

. 

Ty pr, 
bra ml, 
model, 
code 

. 

Nrt wrtiht, kr Unit M1nuf1rturrd 
nf Quan· . . 

mea11u· Uty nf one .tc,\11 tndt1enou1ly 
rement piece 

. . 
pc. ~ 1?0 ·:540. 

. 
pc. 1.? 31 

pc. 2 50 100 
• 

pc. 3 10 30 . 
pc. 20 o.6 12 

• pc. 20 o.6 12 
pc. ?O 350 . 
pc. 90 30 

. 
I 1922 
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,,. ' 
NOS Type, Unit Net well(ht, kg 

Menufa~lured 
No IC.'COrdlnr 

Tr1ns. 
Name and tec:hnlcal c:harac:tcrlstlcs . bnmd, of Quan· 

top~. No . model, me11!m• tlty of one .to\el 1nd11enou1l1 
tloweheet code rcment piece 

Section II •. Material 

1 P.lwer cable voltage 1000 v alumi,ni .. . . 
um conductors PIN insulation an . 
sheath (di~.aectiona) . km 2 1720 

' . 
2 Power cable 660 v rubber or plaatih 

· inau,.ation rubber or PVU sheath 
alnm1n1wn conductors 4-'70 mm2 km 1 800 800 

~ 

' , 
3 Control cable aluminium conductors 

PVH insulation and sheath sections 
o~ conductor 2~5 mm2 number of 
conductors 4-' km 2 200 400 --' I:: 

I 
4 Installation wire aluminium 

• conductor section 2,5 mm2 PVH I km sheath · 1 16 16 . 

t . .. 
• 

. Total a 
• 29'6 

• 
l 

s Steel pipe D 25•65 km o.s ,200 • . 
s ' 

i . .. -E 
0 

. 
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NOS 

No ltt0nlln1 
to PfOC'e9e 
flowaheet 

. 

1 

2 . 
.. 

1 1 

I 

2 

1' 69 -
Inaite •ter aupply,. and aeworage systems, Sanitary an4 tre1:1b water, 
l'81n ancl cln.1nage pump stations 

. 
TYP"• Unit Net w~l1tht, kl 

Quan· Tnins. brand, of N1me and technical ch111ctcrlst1cs model, mcnsu· tlty of one tote I No 
~ode remcnt ple!CO 

Inatrwnentation and automatics 
Section· I. lquipment 

Inat:rwnenta and automation· 
1'ac111t1ea 75 ,0 22;0 . 
Board a • I 

pc • ~o 1.50 4,500 
. .. . . .. ______ -···---·-· -.... ···- ... .. .. 

Total a . 
67'0 • 

Section II. Material . 
Blectri~ control cable copper 
ooncluctor type KPB sections 

4x1 km 2.4 1,5 ,24 
7 x 1 km 1.a 196 ''' 10 x 1 . km 1,5 285 428 

19 x 1 km 0.9. 449 404 
llectrio control cable aluminium 
conductor type AKBB aectiona 

4 x 2,5 • km ' 126 ,78 . 
? x 2,, km 2,1 182 ,82 

19 x 2,2 kid 1,2 4.50 ' 540 
~ 

I !otala 
2809 

M1muf1ctured 
• 

1nd11enou1ty 

. 

I ' 

. 
' 
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NOS . 
No ltt0ftltn1 

Trani. 
Name end tct'hntcal characterlsUcs 

No to prorea 
llowaheet 

. 
3 Steel ~~r Metalwork 

4 Steel pipe D SO 
5 PVR ~ube J> 41 5 

• . 
!O!AL eeotion I - •~aipment .. 

eeotion II - material 

• 

. . 
. 

. 

• . 

I 

........ -...-....,----
-110 -

Typl', · Unit Net wc11ht, kl 
M11nufactured brand, of Qaan· 

I 
I 

mudcl, m~Hll• tlty of one tolal 1nd111nou1ly 
code rtmont plt~t'C 

kg 1800 

m 600 o., 180 

m 900 0.02 18 
I 

-
1991'2 

' ' • 12243 

. 
. 

• 

• 
' 



. .. _ 

-1 71-• 

J.4. Rein ••ttl•~ witb pumping etation to~ olaritie4 wate~ 
• • . • 

Net weltcht, kl 
M1nuf1ctured 

NOS . Typ«', Unit 
Qutn· 

·• 
of I 

Trani. brand, 
1nd11enou1ly 

,. . 
No lct'Oldtn1 Name end technical character11uc1 model, mc11u· Uty of one total •o procetl No 

code remcmt piece llowabeet 

. Section I. Bquipment.Prooeas part . 
Pwap, eXhauatere1 ventilators 

1 Centrifugal pwnp4 capncity ?O m'/h 
preaaure '2 m, 1 50 ~Im, 

po~ ,. 
345 1050 

electric motor 1 11 kw . ' 

2 Blectric pump, capac1te 10 m3/h
1 . preeaure 10 m electric motor , , • 1,2 Jew 2880 r/min · po • 2 25 50 ~- - • 

Total a 
' 1100 

~ 
3 lleotr1o rope boiet, capacity 1,ot po. 1 220 220 , 4 Rand hoist, wom gearing - capacity 1 t . po • 1 40 40 

-..... s: - -- .... ~ .......... -. ···~ ......... _____ 
·-- ·-· " . • . ..... . ... I rotala . 

260 Yalvea 
t s 0.et izion etop valves D S0·150 kg 700 
.. 
• Otbere Si • ~ 6 Slide gatee 400 z 800 

po • 2 100 200 
.1· 

• - :s: 
s: 
~ ' • 

' 
c: ... 
L 
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NOS 

Trana. 
No M:COl'dln1 
to~ No 
tlow1heel 

. 

1 

2 

. 
. 

I 

. . 

. 
Name end te<"hntcal characterlsttcs 

• 

leot1on. II. Material 

Piping 

Steel tor metalwork 
• 

Total section l • equipment 

••otion II - material 
• 

. 

• . 

. 

-'I 7 2-
. 

I 

I 

Typ<', Unit Net wcl11ht, kl 
Manuf1ctured 

brand, of Quan· 

I ' mudl'I, nu.•-.1t1• Uty nf one total 1nd11enou1ly 
code rcmcmt piece 

kg 800 . • 
kg 500 

. 
' . 

• 2260 

1,00 

,J 

• 

• 

• 



' ' -1 ., ~ -. 
3.5. •~4 remouvable with pwnpin&.•tation . . I . 

I 

NOS Typt', Unit Net Wfll(ht, kl 
M11nuf1ctured . 

Trans. brand, of (Juan· . 
~ No 1tttnrdln1 

No 
Name 1nd technical char.actcrlsllcs muclc•I, mt?Hll• tlty of ClllC total 1nd11enou1ly to pr«HI cude rc.•mcnt piece . llow1heet 

I . 8eot1on 1. aquipment 

Pump, ezbauatera, ventilator• 

1 Centrifugal pump, capacit7 
500 m3/h1 pressure 85 m4 . 

' 750 2250 electriomotor 160 kw, 1 50 r/min pc • . 
. 2 Centrifugal pump, ea~acitI 

40 m3/h 1 preaaure 45 m1 e ectrio . 
I - motor 8 kw · • po. 2 ·150 300 .. 

Oran.ea, hoiete, lifta 
• 3 Monorail electricl capac1t7 1 t, 

' length 5 m, apan 1 5 m po. 1 500 500 . , 
Val Tea --' I: -. Stop valvea (gate valve, check • I • val"f'e1 rectitiera) · kg. 23150 
Pumpa, exhauatera, ventilat~ra t ... Centrifugal pumps pc • 3 80 240 • Section II. Materials I; • 

~ Steel pipe D 15-500 kg • 8?5000 .1· 
total aeotion ! - equipment . 

• 28546 ~f section II - materia.i. 882015 .. oC • 
E 

. 



... ·• . ..:., .. 

. 171.t -
Mud ziemouvable with pwnping •tation . 

. 
NOS Typf', Unit Not wtll(hl, kl 

M1urnf 1clurtd . 
Tr1n1. ' brand, of (Jt11n· • • No e«ordln1 Name end tochnlc1I cl'ar1ctcr11uc1 mucl<'I, mc1m1· my of one tot1I 1nd11enou1ly 

to prc>rf'll No code rc!RH'lll plt•co 
How1he.t 

. llec~on I~ lq\ilpment liectrio part I 

Bleotri~ power equipment 
1 Control station panelo tra~e . com • 

oonatruotion • pan. 5 ' 300 1500 
2 Cortrol boxea tor &D1!10hronoua pc. 5 40 200 

motora voltage 380 V · . 
3 3 ~oloa power boxen knife-switch • with fuaea 100 A to 300 A voltage . 

48 • 380 v AC · DCe 2 . 24 .. 
• 

4 Power distribution points 380 v AO 
with 3 poles input switch 
combined rel~aae for 250 l and 

~o. $ 
10 automatic breakers 1 170 170 , 5 Mft~etio atartera 3 poles AO, 

I - 'YO tage 380 V oc. 15 35 -' I:: 
Lighting equipment. • 

I . 
6 Dietribut1on point• with in~ut 

' t ~utomatic awitch without re oaee .. ~or 100 A with 12 ainglphaae 
• in• o1ztcu1t breakers PC• 1 so so .. • 
I! 7 ~~lephaee atep down tranatormer 
l 0 220/24 ~spacity 10 A 220 V po. 2 10 20 • .s 

I ·~ 
<C .. 
Cl .. 
L . . 
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• NI •S I I I .,. , , II I NI'! Wl'IHhl, k1! y 111•, II 

No nn ''"''"'~ tu I''"' ,.~ .. 
llnw!'lll'l'I 

8 

9 

10 

11 

1 

2 

} 

I~ 

~ 

1'""'"· 
Nu 

Nnnw 01111 lt'd111h·nl • hm:1<·t1•11.111·-; 

Swithohea 10 A, 220 v 

riu~-in connoctiono, 
10 A, 2?.0 v 

Luminairnn (dif.) 

Pilnment lnmpn 

Total: 

Section II. nnterinl 

~ipolAro 
' 

Pownr cnhlc vo ll;n~" 1 onn v, 
t\luminhtm condnc torn PVJI 
innulRt.ton nrnl nhcnth 
(dif .acctlono) 

row~r cnbl~ r.r.o v :r.uhhrr ar plrrn
t:J n :tnoulnt:inn, :rnblrnr or :PVll 
~ihont.I•, nJur 1"i11111 c~Ol1<.hu~t.n)•:1 
oectione 4-'/0 mm2 

Cm1trnl cnbl•'.', nlum.1 n.i um condun
torn, rvn :lnnulntion nnd n~onth, 
nee tiono 2, ~ """;' 
lJiiitnlln1:-t on wi :rn a lurt.1 n.lrn'l '''l11•h1r.· 
tor, ocction 2,~ '""'~ PVH nhnnth 
Tot:nl: 
:.itocl pip"' D ?:;-r.~ Mrn 

h111111I, 111 1•1111111 · 
11111111•1, lllf'U•:ll• Ill\' 
null• 11•1111•111 

pc. ;?O 

pr.. ~ 

pc. 1~ 

pr.. 1 '• 

k111 ~.n 

• 

,. 11'1 ''.0'..J 

I~ Iii 

I: I ~ 1• n1 

I:,., ·1 I I . ) 

111 11111• I 1111111 
plt•1 I' 

<>.(, 1? 

0,(, ~ 

G'.,; 

? 

?10(, 

-~r.~; 

'~1 11 I 110 

~'''° ,, ( l() 

1' 
1,, 'I 'I I 

: ~')~j" 

M 111111f m·111u•cl 

t 111 lln ''""""' \' 
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fCI 11r1 M"l'!t°' 
llu~·!1h1•1•I 

1 

2 

' 

1 

;> 

' 
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}.6. Mud ctnrage 

Tum ... 

No 
Nnml' uucl t1•c·l111h·nl 1'11n1111 lc'1lsllc'" 

St'ction I. Eq,lipmnnt 
~utomobiloo, vnhtclQn 

nulldo~or c~pncity 1'0 kW 

rowor ohov,,1, volumo or cl:ippnr 
o.~, m~ . 

Lorry cnpaci t y ;.~ L 

'1'otnl: 

?.lucl nt ornP:<? 
S~r.tion I. F:quipmr.nt .• F.lr.~tr.i o pnrl • 

Lip,hting equipment 
Di.nt,.·j hut ion 11o:i nt n wi th :1 np11t 
nutomntic nwltch wi thn:1!. J'C J. C'IWO 
for 100 A with 6 3-p!i:wrn Jinn 
circuit brcnknrA r,3 A, ?O A 
I.uminn:l ren ( 1\ i r.) 
Lumineocent nrc lamp.1 

• 
Totnl: • 

-
'l'y111•, 111111 NI'! wc·li:ht, ki: 

Mnn uf nc·hurcl : 

l1ru111t. ol 1\)111111· ... - ..... ·-······ ...... _._ --·-· 
111111 k I, lllt'll'ill· 111r of 11111• t 11111.i<•nou"h' tolnl 
c·mh• r1·1111•11t pl•····· i 

I 

I 

pc. 1 /~QOU 

r>~~. 1 115on 

,.,~. ·1 ~,~·'"' 

. 1'/F'OO 

pn. ,, '•O ~!()f) 

f"~· t •.() 1 '; 1 ~~flf) 
pc • t:ll ;10 

11130 i 

. . 
I 
I 
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NOS 
- ! Tran~. 
Nn ,....nr<101~ l 

to I''".-.--... No 
lluw•hrt•t 

1 

2 

' 
. 

1 

2 

1 . 

-1 71-

Ty fir, 
hrn111I, Name one.I tcc.·hnh:al rhnrnctcr11111cs mmh•I, 
rude 

S~ction II. ~aterial · 
PowP.~ eRbl~ GfiO v rubbnr or rl~A-
t:\~ in.,nlntion~nlum:tniwn conduc-
torn Rectiono 70 mm2 

lJintnllnt.:I on wire alumintum 
conductors aect~on 2 9 ~ mm2 

.. . ,, . . ....... '. 
Total& 
Steel pipe D 25-50 • 
Hud stora~e 

' 

Inntru.ntenta~ion Rnd nutomatica 
n"ction 1. Equipment 
Jlintrnmenta and nutomation frioi-
litittR 
Board.a 

Totnl1 
!°lf"ct:t.on II. MntorinlA 
7':.lf"ctri.c control r.nbln copp~r 
conductor type KPB ooctiono 

I~ X ~ 

? x 1 

Unit Net wrl«ht, kK 
M1tnuf1cturtd nt (Junn· 

I 
. 

111<.'ll!'IU• uty of one totnl tndlRCllOttlly 
re• nu• 11 t r11•rc 

·I 

km ' noo 2'•00 

km 2 16 32 

. 211·32 
km 1 2100 

• 

nnt. 60 30. 1800 

po. 1~ 150 1800 
• 

3600 

. 

kM 3 13~ 40!j 
km 0.5 196 93 

• 
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i·r:o.n ... 
Nnrn1• u111I h•rhuh·nl d1n1nf1t'rlsll1''1 

No 

I 

10 x 1 

1<) x 1 

r1,..~~~•~ cnnt~~l n~hl"~ 
"1,,~1·rdu"' concluctor typP. /\J<flf\ 
""'~tin" . 

, .. x ?. i; 

7 it ?,':'• 

10 x ?,'.) 

Tnt.1\.l 
' 

r.t:,.."l for M"t:"lwf'rk 
~ '· ""l p1 P"' n 50 rnm 

rvn tub" n 11.,5 m"' 

I 'rnt" l ,, "'~ t. i "'I'\ 1 - ,..,,111 flm"'n I: 

""~tlon JI - mntorinl 

• 

' ' -
Tyr••, I Intl Nl'l W('lttht I kJt 

M11r111fnrl11rr1I 

''"''"'· ol 1,1111111• ·-·----·---· ------' 
"'111 I•• I, lll!'fl''ll• II I)' of 1111•· Int 111 1111llr,c1101t"I )' 
l'lllll' '4' 1111'111 pl1·1·1 1 

k-"1 "•1 ~ ?f\r; w;i; 

km n,1 llW) IJ.'j 

•, 

}'Ill 1 1 ~,, 1?r, 
kM () I; 

'·' 1n:! ·~1 

. kl'TI o, 3 ,,,., 3 79 

{\n~ 

kr: ~·,nn 

rn 1'•n o, '• ,, :; 
"' (,( )() n,O? 1~ 

• 
;.';'ff~() 

'.?)71 

• 
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Nn Mc'nnll11r 

to I"'".,.,.~ 
llow!'lht't•I 

1 

1 
. 

2 

' 

J 7u_ 
w 

3.7. Outnito nyntemn 

Tr•n~ . 
Nimc anti trch1)lnl t'lunoctcrl!\llr-. 

No 

Sftction I. Equipment 
Valveo 

Stop valves D 50-60 

Section II. Material 

Steel pipe D 50-600 

Steel tor metalwork 

llflRt 1naulntion 
• 

l'Otftll 

I 

• 

Ty pr, Unit Nt'l WC'll(hl, k.i 
M11nuf11rtHrCt1I hrnml, ol CJUAll • 

r 
. 

mcull'l, llll'A'lll• llty of Olll' 101111 I ncllsienou1ly 
roclt' rc•nu•nt r•c·rt' 

kg 6000 

. 
ke IJ.60000 

• 100000 

110000 

5?0000 

• 

• 
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4.1. Repnir shop block 

N\'~ 
Tyr"• I lnlt NPI ""'"'""'· kR ----- T'""'· Mnnnfn~tnrrd 

"'""''· of CJ11nn· -· Nn ltf"("1>T•lt11' Nftml' ftnd tf'rhnlrftl chftrftrtrrl~tlr41 
to rroi· .... , Nn . mmlrl, mrnriu- tlty of nnf' tn~11I I mllRf'nQHtly 

"""o:h""' rod~ ff'ln('lll fllf'C'(' 
' .. 

~Ar.tion I. Equipment. Proceso 
P'umaces . . 

1 11:1~nt1"1~~1 r~Aintnnce chn~b"r 
f'n"""""• nJ'~l"nt:JTlg t r: 12noor., 
wnrki1'R npl\ce 600 x 1200 x l~OO 1 r,300 G,00 

2 11:1,,. ... \:r1 e r,..,.,tnt:Anee ch"mhf'r 
furnno~, nominfl\l t m 100000 1 31~50 31.,50 

' F.l ,.~ t.:r·1 e nhni"I: furn'\cP. for 
r,'\n~C'1H10eemf!ntfttion, workinR 

1 5'•90 51J90 t • 950 c ••• 

' 4 F.l~ct:ric0turnace tor ealta, 
t a A50 C 1 1,25 1325 

--.... 
t: . 

5 JT.-nting chamb"r furn'\oe using 
f':l\fl bottom surrtsce 1044 x 1508 pea 2 10960 21920 I 

6 Inducti~n inst&llBtion pea 1 4500 4500 
t .. 
• • 

'l'OtAll 114785 Ii 

• 
s: 

I inol. H11n~ lin .n~ 
mBte l:'iRl.8 71800 J 

J 
! 

}'_uml?" 1 f!_moke exhaust 1 fnna 
7 c--"r pump POA 1 - 70 
8 c~ntrjfuP,~l p~mp poR 1 - 80 
9 CAntrirug8l pump 0 

pr.e 1 - 725 . 
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Nf'~ 
TrRft!. 

No~""""· 
to rrnrr"" No 
flo•·111h""' 

10 

11 

12 

13 
-

14 

15 

16 

17 

18 

-192 -

Typ.-, 
Namf' and techntc11I ch.r11rlt-rlstlc1' . llfnncl, 

m111lf'I, . 
c-odc 

Portable pump>, 50 m'3 /h 

l\lt1At proof electrical vacuum 
purnp 1 · 75 kW 

Pump unit I 

• Centrifugal pump 

'l'otala 

CranP.A, hoietA, lifts 

~l~ct~icRl single gird"r, tlonr 
contr~lled, ,,2 t, epan - 22,5 m, 
H a 12 m 

~lnc~1:i-1cl\l g"ntry cr:°lr•t'lt 10 t, 
.-p8n - 22,5 m, JI II a M 

F.l~ntr1c ~nntry crnne, 5 t, · 
~pAn - ?.2,5 m, floor controlled 
H • 12 m 

OA1ttry crane Q = 20/5 t, span 20 m 

~l~ctric overhend trnck hoint 9 2 t 1 span 9 m1 H • 12 

0 

' 

Unit Nf't wrlRht, kir 
M1nuf1~turttd of <Junn· 

mr11cin· llty nf """ tnt11I lndlRttllOutdy 
rc-mrnt rtrc·r 

pee 1 - 150 . . 
pea 1 - ,10 

pee 2 87 174' 

PCR ·~ 80 214-0 
I 

171,..9 

pea 1 - 565b 

pea 1 .. 16,00 

• 
pea ' 7000 ?.1000 

pea 1· - 76890 

pefj 1 - 14?.!j 
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__ _.. _______ .._ ... "P" ______ ....,,_, ____________________________________ .., ____________ __, __ .,.. __________ ~--------...,~----~~-----~--------------------~-------------------

N( t<\ 

N•' "rrnrr''"' 
•·· r'"• .... ~ 
ltn•.\•.,tirrt 

1'l 

?') 

?.1 

~~ 

;:'} 

""'' ,_ 

~5 

;-t; 

"'.., , ' 
:'" 

~~ 

~() 

Tr11n~. 

Nn 
Ni.m(' ftntl trrhnlrnl rhunrlNlt:llfc; 

P~t.~ry hr~rk~t ~,..~""' Q = 0 9 ~ t, 
h"lr~t n~ ~l"v~tion, 2 1 A m, ~n~le 
nf rotAtion 3~00 

'.F'l """tric onnrt'nrlP.rl crnnc 1 2 t, 
r.fl~n 9 m9 JI = 12 m 

r.\"'• t:rlo h'\:l nt, hln.nt-pr.oof, 
Q :: ~ t, ,.P"n 1

) '"• H = 1?. m 

~l~~t.ri~ hol~t, } 1 2 t, npnn 1~ m, 
JI ~ 1~ m 

~otnr tAil truck, Q = 10 t 

'""tnr tl'\il trnok • Q = ~ t 

'T'rur.k wl th rotAry plnto 

rtJI~~ tT'n~~ with hydrnulic 
rlri Vfl' Q = 0,2 t 

1Tnnf\ hop:J. n 9 1 t 

Hnn~ bo,.i~ ;>50 k'-

Winch, effort - 320 kR 

"lneh, ~rrort - 5 t 

,, 

TYi'"· 
lunn•I, 
nm•l"I, 
roe Ir 

'11111 
111 

mrnr.n · 
lf'l1lf'llt 

J'l('n 

pen 

JH'H~ 

pen 

pr.n 

""" 
pr.n 

f\ r.,, 
rrn 

nr.n 

rr:n 

prn 

'·'"""' 
Ill\' 

.- ' 

.., , 

~ 

r! 

1 

1 

3 

1 

1 

n 

~ 

1 

1 

N..,1 \\'f"lrthl, fcR 

--··---- . ------
"' """ ,,,,.,.,. 

1 ?.1i5 

I,(')()(' 

.~:;n;1. 

;?')0') 

1 '.)5 

·1 ~r, 

r,3 

?r;o 

;'(')~,() 

lolnl 

?.l~')O 

;'~no 

(;000 

?.')A') 

''.jfl;? 

f\7?.? . 
1~:; 

o~ .. 
1N~n 

10') 

~~o 

:''>:;o 

Mn 1111f 11rl11rf'ct 

I ttcllP.f'HOttlll )' 
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NC'l~ 

N" IH"f'r\rtttnc 
Tr"n~. 

tor~ ...... No 
flow•hl'Pt 

,1 

3;? 

'' 

,,.. 

'' 
'6 

.,? 

,8 

Ty pr, 

N"me 11nd technlcel cher1clNlstlr.s . tunnel, . mnclcl, 
rndt 

""~e:t f\l whinch with devi.ce 1'or 
r~~tn~inP: or conveyor and 
2000 mm wide 

Rl~ctric loBder, 1,5 t 

n1nnt rroo£ electric londer 
Q =·1 t . 

Totftll 

Mf\chine-tooln _ _. 

Untv~r"Al Pnr,in~ l~thP, rnr.t 
~ 400 Jlll'I\ apacinR on c~ntr~n 

?10 mm . 
1000 mm 
2000 mm 

P.nr;ll"~ lnthft 1 m"x·. flnrt fl 630 mm 
"pnning on ct.-ntrr.n 1'•00 mm 

Hip,h precinion tn~ine lr\th"• 
~"X· pnrt ~ '20 mm, spacing 
on centres ?10 mm 

Turret lnthe~ worlt I' 25 nun, 
n11uc. lensth lf.0 mm 

0 

I Jnlt N,t wrlRht, kif 
M1mufn,l'tur•ct ol Qunn· 

I mrn'lll· tit)' of nnr. .to~fll tndtienou1ly 
rrmrnl rl l'C'P 

pc A i' 5'~' 100!j0 

p~n 1 25r,1 2,61 . 
ren 2 232() 11G'•O 

169,28 

. 
pen 3 203r, f\~OA _ .. _ 

1 ~oo;, 300') 

-"- 1 368:; ,685 

pen ?. ~801, 7600 

' 

PCB 1 -· 2?.'U . 
pen 1 - 1,00 
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~ 
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s: 
~ c • 
~ 
~ 

. 

N(lS 

Nn ll('f'ft'"'"" In rrnr"~ 
llnwl'hf'•t 

39 

40 

•1 

42 

"'' 
""' 
'i5 

"6 

41 

48 

Trl'nt. 
N•m~ and tf"fhnlnl th•r11t'tt'rlAUn • 

No . 
. 

11ni'Y .. ,.fl"l one column Vf.lrti.cal 
l'"-r1n~ nnd turning machine 
mnx. work fJ 1 (;00 mm 

T1ori.P.ont.nl borin~ machine 
p c • 1120 x 12~0 

~"""'1. .. "•tt.nni'\tia drill sharpener 
mnx. work ~ 80 mm 

Univer""l ehf\rpening machine 

ri"'"'i-1\Htn"'"tio f'hf\rpening-mchino 
ro~ hot awivel head 

R""'1-"''tom"t1c P.hnrponinp; machine 
fftr dine aawa fJ ~?5 x 14'0 

Hori tlontftl pipe tiniehing machine 

~lr~ ~uttin~ mnch1ne1 pipe 
,. 10 x 114 mm · 

""'lv"r""l internftl r.;l"inf.Unp; mB-
ch1nft 1 max. fJ ot hole 200 mm 

1'"1.'Yf',.Af\l ~ylint1i"icril ~ri ndln~ 
m~chine max. work ~ 200 mm 

,, 

# .. 

Ty pr, 
hrnnrl, 
morlt-1, 
c:ode 

' 

Unit 
nl 

"'""~". rrmC'nt 

p~n 

pnA 

rr.n 

PC"' 

pen 

pen 

pen 

pon 

pen 

pea 

, Qunn· 
my 

. 
. 

1 

1 

1 
1 

1 

1 

2 

1 

1 

1 

I 

Nrt Wf'll(hf, k« 
M11n11f,.,tured 

I nf """ .to'"' lndt1enou1ly 
rtttrr 

- 199G>O 
. 

- 11700. 

- 1'•10 

- 1?.85 

' - P.,20 

- 1640 

61~0 12,06 

- r,c;~o 
• 

- '•975 

- 3000 
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NOS 

Nn llN'"'"'"• 
lo rmr .. ·~ 
tlowsh""' 

49 

50 

51 

5~ 

5, 
54 

55 
56 

5'1 

58 

'""' _,~ I 

TrAns. 

No 

_136 -

Nttm«' incl tfrhnll'al rh1rarlrrl1'tlr11 

r.nrf "~e P.:rinding machine '20 x 
x 1000 mm 

r-nt"tnc" p:rtn<ling mRchine 
?-OO ~ 6'00 mm · 
n:r.1 ""1"~ "'"~hin., ~ of grinding 
"'h"•l 1100 m"' "'1. th duf't 
Anpirating unit 

Or.tn~in'- m~nhinft 1 ~ ot grinding 
wh~el 200 DUD 

llniv.-rn"l milling machine 
2!j0 x 1000 

ll(tr:h~nntal knfl!e-type milling 
mRchine 400 x 1600 

- " - ,20 x 125,0 

V,_l"t:l.r.Al 'k.nf"e-typf. l"'illin~ 
"""f':h'n~ ".tth nwivelling he d 
400 x 1600 

~lr~ cutting mBchine, ~ or pipo 
10-114 mm 

l',."ch tYJ',, drill1.np; "'nr.hin" 
mu. ~ ot drilling - 12 rMl 

V~rtienl drillinR mRohine, 
fl CS(' drillin~ - ·16 '""' n 

Typ.-. 

"'"'"'· mm1rl. 
code 

N .. t WC'IRht. kl( 

u~r I (JUftl1· 1 I 
mrn1111· tlly nl nnr .tot11I 
rrmeont rteor.e . 

pcl!t 

pen 

pen 

pen 

peA 

pen 

pen 

pen 

pon 

pea 

pen 

1 

1 

5 

1 

1 

1 

1 

1 

1 

2 

1 

-

~87 

-
-
-

-. 
·120 

6950 

19~0 

?.9:55 

147 

2280 

'?00 

2900 

4200 

6650 

240 

'4-50 

Mnnnr11.rtured 
tnc1tl(cnoutly 
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Nl'" ·-
Nn f'ffN"lnsr 

to r'""""" 
llnw~hf'rt 

60 

61 

62 

6, 
6't. 

65 

66 

67 

68. 

69 

70 

71 

487-

Tr•n9. 
Name and 1.-chnlul rh1r11rlNl!tUC't . 

Nn . 

!Vfllrt:lcRl drill:l.ng rnRchine, (IUlXelJ 
~r drilling - '6 mm 

V.-rtJ.n'\l dTilling. JT11t.chine, max.I}' 
~r drilling - 25 mm 

~ll\d1.Rl '1Till:l.ng mAchine 1 max. ~ 
or d•illing - 50 mm 

~lnttin11t m"nhine wlth m~r.hRnienl 
d~ivft, ftlotting tool trRvftl }20 mm 
Shaper 450-?00, ram travel 30-?00 

"'"l"ncing 111'\chln~ mu. ~ ot 
workpiece 1000 mm 

""ch:t.n., tor dynamic bRlancing 
ot rotar · 

Winding machine . 
Windin~ machine 

Shrouding machine 

~"'chine tor atatic balancing of 
rot are 

""l"ncing .saw with h~draulic 
hftndling 

0 

. 

Typ<', l Jnlt Nflll W<'lf(hl, kll( 
Mnn11f11.'!tured 

brnn•I, nl · f,J11n11· 

mmlrl, mr1t"ll· lllv nf Oil" tn~lll 
t mtlll(r.noul'ly 

t•nclt' rrmrnt plrrr 

pea 1 - 14~0 . 
pee . 1 1020 1020 . 
res ' ,.,~00 11µioo 

nc" 1 - 2?\00 

PCA 1 2<)00 2900 

pen 1 - 2125 
• 

pee 1 - ?7'J 
PCB 1 - 11,0 

1 • 
~50 pee -

f)OB 1 - ,528 

PCB 1 - 193 

pcA 1 .. 9A5 
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NOS 

No IK'<'ordlnlf 
to pr<M"t"41111' 
tlowsh~et 

72 

7, 

74 

75 

76 

77 

78 

79 

80 

01 

82 

-1 BB-

Ty pr, 
Trans. 

N1mt' ind t.-chnlt-11 rhnractNl~tlC'~ hrnml, 
No . mmtrl, 

rnclr 

Universal round saw machine with 
manuAl handling 
Jointing machine 

.Tointing machine with outomntic . 
handling 

• 
Totals 

Presa tor.csin~ ogui~mont 
Hydrnulic atrni ~hteninp;-prcrnnlng 
one colwnn machine, nominal ertort 160 t 

Horizontal hydraulic prnon 

Hydraulic prean 1 effort IJ.0 t 

One crank preen, effort 16 t 

'-roller eheet banding mnchine ~ 

r.tt\XeCro88•0ftCtion Of fJhP.et 
16 x 2000 mm 
Pipe bending mnchine with mf'tchAnic 
drive I 6'-160 mm 

Crnnk ehearo w:l th :l.nclined cut tin~ 
edge max. thicknena 16 mm 

Combined preBe-ah~nra, mnx. thick" 
• noaa or sheet - 16 mm ~ 

. 

I •nit N~t Wf'ltiht, k.r 
Mnnuf•~lurrd 111 CJ111tn· ·-

I m"""". tlly nf nnr tnl1I tndl1t'nou1ly 
1f'mt•nl '''"''" 

pea 1 - 660 
})0(1 1 - 950· 

JH'Hl 1 - 800. 
' 

157482 

pnn ?800 

pen 1 - C",noo 
• 

pnr1 ?1 ~) '.7!0 'i~O 

P~" 1 11~00 

I 

pr.r.1 '1 G?OO 

per- ·1 4200 

pr." I 1 2'1·000 

rnn ;'> ~;?l'\t') fj1100 
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NOS 
TflnS. 

No l('('nrdlnlf 
to pm«"r!t1 No 
llnw!'ht'l't 

8} 

84 

85 

86 

8? 

88 

89 

90 

91 

92 

-189-

T~I"'· 
hrn111t, NAmtt •nd ff'C'hnlnl <'hlfAC'tNl"tl<'" . n11Hlf'I, 

' "'"'" 
Pnownntic forging hammor, I 

Q • 5400 kg 

- " - Q • 150 kc 

Totals 
• Re~oir mngh~nes nnd mccnnioma 

Machine tor lapping ct valves 

Air operated hammer 

Pneumatic grindinc mnchino 
wheel diameter 150 nun . 

100 mm 

63 mm 

Pneumatic manual drill 

Pneumnt:t~ "rillinp; ntt\ch1.ne, 
drill dinmftter 120 mm 

Pn~umntic drillinr; mnchJno, 
mnx. drill diameter 32 mm 

t' 

. '"" NPI WC'llfhf, kif 
Mn1111fn.rt11rc-1I 

"' '·'""" ------·· 
I ntf'llllll• Illy of nrtt• 

'"'"' 
1111tticrnnu1ly 

. '""'""' ,,,,.,.(' 

pee 1 1,000 

pen 1 l.~,50 

?5~M 

pen 1 - 6'.59 
? ?.~ /~6 . 
~ (')0 120 

pee ' 6 18 
• 

PC"' !) (', ?iO 

" ? 4 28 

" ,, ;'> • R 

" 1 - 2 

" :> ? 10 

" ;> ,., 
111 

I 
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NOS 

No ll("("orttln1r 
to rrocc-•1 
ltow!'hfft 

93 

94 

95 

96 

9? 

98 
. 99 

100 

101 

102 

103 
- - -

104 

105 

10G 

., 9 o • 

Ty pr, T11ns. 
Namt- and h•rlmlral rh11r11rh•rl!'tlr• hrnml, 

No . ' rnmh•I, 
roe Ir 

1nged mnchine for eBe cutting 

Multiple poet weldin~ rectifier 

Welding trnnnformcr 

Eleotric butt welding mnchinc . ' 

Welding pnnel 

Automntic ar~ woldin~ mnchinn 

Verticnl wclrled nppt\rn.tun with 
elliptical bottom P = ? bnr, 
V = 2 m' 
Steel bottle for nitrogen, • 
P = 100 k'./cm21 V = 40 l 

Vertical ganging tRnk, V = 250 l 

Impr.,P:nRtion tub 

Alkaline liquor neutrnlizAtion 
bath 2120 x 12An x P.RO 

Wnter hardening bnth 

~Rth tor prepRrnt1.on nf nllull'lnP. . 
solution for electrolyte, 3r..o 1 

Both for dietillcrt wn' er, ~CiO l 

''"" 
N,.t wrl111ht, kl( 

Mnnuf11rturr.d 111 (,I 11n11 .... --. 
m1•nq11. Illy nf 1111r tolitl I net IRCllQUlll y 
1t•m1•nt f'lc'l 'I' 

rcn ., ,,o ~30 

pl'."n 1 IJ?O '•?() 

f)f'."M 'l ,. ;'10 1i;m 
. 

" 1 1?(' 170 

" ~>1; ,, () 10'•0 

" 
.. , nfl'"1 1610 , 

" ... (,;!() 1 ~:'•0 ' ( 

• 

" 1 fl 60 c;oo 

" "' ';'I,)'/ 1115 r 

" "' (',r,() • ., ~,()() , 

" 1 Ai:) -I 
" I ;.' ;'~,(, ~)12 

I 

I , " nq -
" 

I , 

. , ,,., .. .. ( 
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Nt'~ 

Nn flC"fmflln1 
to r11V"rf!C 
tlow!'hrrt 

107 

100 

109 

110 

111 

112 

11, 

114 

115 

116 

117 

118 

119 

_ 1 91 -

T)'flf', 
Tfttn~. 

Nam~ and trrhn1r111 rh1r1clrrl11llr11 hrn1ul, 
Nn . nuutrl, . t•otl C? 

WRebing bath 

Gru,,.ing tank 

Prenaure tank for emulnion, 1 m3 

Tank tor forgings cooling 
• 

Tnnk tor tools cooling 

F.l~ctrical driller, mnx. drill 
dinmoter - 20 mm 

DP.vi cf9 f'or mB~h"n:l.cnl odr.e pro-
pnrntion or conveyor bnnd butt 
jotntn 

VibrAtion pr~niatant eupportA of 
equRl frequency 

StAnd tor testing of centrit'up:al 
pwnpe 

At:cumulator 

Roller tnhlo 

Support " 

IJnlt Nrt Wf'lp,ht, kR 

"' fJllltll. . Mnnnfft~IUrfd 

I mrn"lll· Ill)' of nnr tntnl tncllRrnou1ty 
wn1rnt fllC'('f' 

I 

rr.n ? !t10 2790 

" 1 - '~2 

" ;i ,oo 600 . 
" r, 1n; ,110 

" '?: 
.J c;1 18?i 

n ,, f, 18 

• 

" ~· 
..., (, , 

• 
" 150 ?. 300 

• 
" 1 - 1 ;·~;o 

" 2 1;90 1;ao 

" 1 AOO AOO 

" ;> 70 11~0 



·. 
1..9 2 -

NOS I Ty pr, I Jnll N•t wrlRht, k"' 
Tr.ns. I Mnnufn~lured ~ No l("('nrdlnr I Name end t'chnll'll cherartNl11llu hrnncl, nf 1,1111111. ----

I . moftel, nf """ 1ndt1cnously to pmt"r•• No 111f'ft'ltl• tit)' tn\11 
llow!lht'f't rodt' rC'mC'nt rtrcr 

120 I I Two-roller.kneader tor putty Bnd 
2 210 420 paste JHHl 

121 Attached pneUD1atic vibrator " 1 - 90 

122 "ort ar mixer " 1 - t>l~O. 

12} Movlblo plastering mnchine " 1 - ?~O 

124 Painting device " 1 - 58 

' 1251 I Preaaure tAnk for paint " ... , ·1 ·1 ,,~ 

' .. ., 
I I " 110 I ''· I 1 1<-6 Air clenner 1~0 --' 12? Vibration screen I I " I r. I 10 I 20 

'= • 

§ 128 lnAtnllation for filler 
~' applicRtion I I " I '.J I ~') I 1'15 
t 

129 Mixer for point compoAitiona I I " I !) I 35 I 17:; ... 
• I .. 150 ~Achine tor plnning Of concrete .. foundation of fl~ors I I " I 1 I - I 105 
l 1}1 Pneumatic wet clftaning mnchinc I I " 12 I 'I/~ I C'B 
1i: .. 1,2 Electrical manual bulldoznr I I " I? I ,.. 7. I 11 .c . , ';J 
1' 

> 1}3 Movable aephalt mixer, 26 t/h I I " I 1 I - '~9000 
"- 134 Compresned air blowf!:ro I I " I ?. I ()' fj I 1,?. 
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NOS 

Tr•n!I. 
No nrrorcllni 

to rml("r!I~ No 
lluw!lhl'l't 

1,5 

136 

13? 

1,a 
. 

1,9 

140 

141 

142 

143 

144 

145 

146 

- 193_ 

Type•, 
brnml, N1mc 11111 t•·,·hnli'al fhRrnl·tl•rlslll'!I rnuch•I, 
rode 

~ench d1Rl indicating ecaleo, 
0,01-10 kg 

Vorte mortRr mixer, mixing 
volume 80/6} A 

Mortar pumps . 
Trowel ~ini~hing machine with 
floating disc 

• 
PlAater finif'hi11g mnch.ine with 

floating disc 
• 

Machine tor filler planinc 

Paint sparo.yer 

Paint blower, p~cu.mntic 

Pneumatic paint blower 

Pneumatic paint blower 

Device for building facades 
painting 

• 
• Movalbe compreeaorR 

I Totnl1 

l1111t Nt•I Wl'l~hl I "" 

Mnnuf1c:turt'll nf <,,htn II· · ··-· 
' 

11wno;11 • Ill)' 111 1111'' total lndlRCllOUlly 
rc•n11•11t pl•'l'l' 

. 
pee 1 20 20 

" ;:> 1l'i<' ';?O .. 1 - 11.90 

" .. , 
~ 6 " 

,, ;> 2,1~ '• ,R 

? ~ 4 

" ., ?1 1i2 '" 
" ., , 0,7 1,'~ 

" • o, 7'' 1,~ '• I . 

" ti o,~···. ,,o 

" 1 - 286 

" ,, '/0(,() - . 
' U?101 

I I 
I I 



' ,. 

,. 
.: 
(\ 

1 -... 
..... 

'l 
a • 
·~ 
"" la 
~ .. 
II ., 
~ 

~ ... 
n 

-.. '". :i. 

NOS 
- I 

No nrt·orcllnK 
In rrun·~~ 
Uow!l1u•t•t 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

Tran ... 

No 

_1.9t,_ 

I 

Name anti tl'rhnlrnl rhnrnrh•rli;lll'" 

c~r~. special veiiicl~ 

Troctor bftsed excavator 

Tlr.onfi:f.ng car elevAtor for i"irc 
righting 

Auto-lift, 500 k·r.; for civil works 

Cradlft with olectric dr:lvo, 2.'JO kg 

Workshop truck for jointero 

Workshop truck for plumbr.>rn 
• 

LAborAtory Vf'hicle f ,1r teat:tnP. 
or break-down in cnblon 

RepRir workshop vehicle 

t.1ovnble electricnl lnbomtory 
for +.coting of elcctricnl equipmen1 
nnd cable .. 
Auto-lift, height or elevation 12 r 

Concrete tronsportinF. true~ 

Mortar transporting truck 

[

Three wheel roller 

l1achine for 1 eRning tlle crncke 
n anphalt-coocrote pnvC'111P.nt 

Typ•'. 
hru111I, 
mt11h•I, 
C'UdC' 

''"" "' "'''""". rt'llll'lll 

pr.n 

" 

" 
" 
" 
" 

" 
" 

" 

" 

" 
It 

" 
It 

Nc•t wc-l1!11t, k1r 
CJ11n11· 1 -------

lit)' or CllU! -1 totnl 

2 

1 

1 

" , 
., ,_ 

'I 

1 

1 
, 

1 

1 

1 

·1 

1 

I 1 

plt•n• 

5700 

1100 

5)00 

nO~iO 

~)? !i<) 

(,I~()( l 

(l~On 

111-.00 

16~50 

10100 

P.00 

11000 

GOOO 

11r,75 

;l170 

5000 

6050 

5~30 

61WO 

(1.'.)00 

!;c,70 

M1m 11f 11t·turrd . 
llHllRCllOUSly 
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NOS . 
Nn nn·nrtllnll 

lo pruf't'!P:!l 
llnw~ht•c•t 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

1?1 

1?2 

1?3 

-1 95 -

. 
Tran'I • 

No 
Name oml tr·,·hnh·nl rhnrn\'INlsllt'"i 

Oust collecting machine 

Cable jack 

Movable acalee, weighine up to 
150 kg . 
Scales Q = 500 kg 

Total: . 
Miecellaneoua 

Stand for manual gas cuttinP. 

Stnnd tor hydrnulio tenting of 
pipeline fixtures 

Stand for marking or metal ahapee 

Welder's atnnd 

Stand for painting 

Stand ror insulRtion 
• 

Stand with auction 

1stand with suction 

'Stand for varnish collection 

N•·I wc·l~ht, kl!' 
Typ•·, ' 

111111 M111111f nc·turf'tl -·. ·---· ... ·- ·- ···-----""'"''· of 1,1111111. 

mrnld, I 1111•n•;11 • lit)' Cll Oii\~ tntnl 

I 
llHllRCWOUSly 

l'O<ll.' fl'llU'lll Jlll'CC 

pen 1 - 2588 

" I~ .(3(, 3114 

" 1 26 -
" 1 - ?.00 

. 101503 

pco 1 3000 

" 1 1680 16l'O 

" 1. - 360 

" 1 1 r, '.j 165 

" 2 1,2 264 

" ,, 10'1 11?.B 

" 10 f',(l 000 
• " . 1 108 -

" 1 I 100 -
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. NOS 
Tran!!. 

No nrm,dtnK . 
lo (lfO('t'SR No 
lluw1dt<'t'I 

174 

175 

176 

177 

170· 

179 
180 
181 
182 
18, 

184 
185 
186 

187 
188 
189 
190 

-196-

Ty Jl"• 
hrnntl, Nome oml tl•chnh·ol chn11u·tNlllllC!i mrnlt•I, 
C'lUfe 

LRboratory bench 

3helt rack& two-oided 
2000 x 100 x 2000 

Shelf rnck 

Rnck for lnrge parts and 
naaemblies 

Univoraal rack • 

Rack 
Rnok • 
Rack 
Scaffold tor rotors etorn~e 
s~otion for charging 4-accumulator 
batteries 
Support for layout plate 
Support for plate 
Scaffold tor deemantling and 

. • Dresaing·plate 
Layout plate 1000 x 630 

l•e~d:n~ panel 
1600 x 1000 

'Intl Net Wt'li.!ht, k~ 
M1tnnfnctuml of l,J\11\11• -
Indigenously llll'R'lll• tlly of mw lolnl n•mc•nt plc•('l' 

pea 1 - ,150 

" 22 490 10?80 

" 20 ?..)l~ ~080 

.. ?.8 310 8680 

" ?F.\ 325 9100 

" 1 - 250 

" 9 ?.~3 209? . 
" ; 286 858 

" (, 61 486 

" R 61? 2468 
• 

" 1 - ;a 
" 2 8} 166 

" 6 140 840 

" 1 - 4.735 

" 1 - 3'~' • " ?. 700 111.00 

" 5 ·,w 200 
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·NOS 
Tran!I. 

No 11c·t·orc1lt11? 
No to pr1 K'C'!l9' 

flowshc.-t•t 

191 
192 

193 

194 
195 
196 . 

197 

198 
199 

200 
201 

202 

~ 97-

Typ1•, 
tirnucl, N11me end h•,·hnh·nl rhnrnrtt~rl!>ll('!I 11101!1•1, 
code· 

Machine tool operator' 
Double i'ilter's bench 
Roofing operators' bench 
2500 x 1200 x 800 ' 

Oarpenten'e ben~h 
Bench tor electric works 
Installation for work~ieceo 
washing . 
Total: . 
;Laborntoril e!JUif.?ment. 

Rockwel hnrdneao teoting 11\tlchino 
P = 150 kgf/cm2 

'.'.) 

Brinell press, effort 2~0 kgf/cm' 
Senoor oubmer~ed £or nlkAllnfl 
solution concentration detcrminn-
ti on I 

Distiller 25 1 capacity 25 l/h 
Mui'f l furnace for insulation 
roasting of 

Steam sterilizer 

l.111 ll Nrt W('IJ!ht, kg 
M111111f11c.·turC'd 

of C,J11n rt· ------
llll'll!lll· ti I)' 11f llUI' Incl IJ,tCllOll~I y totnl 
rt'rlU'llt J>ll'l'l' 

pen IJO 130 5200 

" 22 600 13200 

" 2 2'10 51,.0 

" 3 'Vi'...., t:. 516 

" 4 98 ~92 

" ;.> '170 151~0 

?5981~ 
' 

pcR 1 1?0 

" 1 212 
I 

" 1 'J -
" 1 IH) -
" ., r,o 120 f' . 

. 
" 1 • 1110 
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NOS 
-

No an·ordlHK 
In JlhlC'«'!IS 

llO\ti'Sh~·I 

20, 

204 

. 
205 

1 

-198 -

Typ1•, . 
:rrans. hrnrnl, Name ontl ll'l'hnh·ol dinrnch•rl~llcs mrnlt•I, No 

l'Ucll' 

Blast-proof closed reactor 
V II 100 1 

Total: 

San~tar~ eguiEment 

Domestic air conditioner 

Pipeline fixtur"s . 
Valves 

Section II.• Materials 

Steel structures metal 

Total or Section I Equipment 
including lit inR mR1 

ot Section II: Materials 

• 

(J111t Net W(•ltthl. kar 
Mnnufacturttd of CJuan- -

lllt'A!lll• Ill)' of mw totnl lndll(C!llOUll)' 
rt'Q1t•11t plt•rc 

pea 1 - 265 

906 

pen 5 5} 265 

kg !jOOO 

kg 21000 

I 
?69~~83 

orlAlA 71600 

21000 

I 
• 

I 
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-
NOS 

Nu 1rc.·ordln1 
to pmt't'SI 
llow11h~c.·t 

1 

. 

2 

' 
4 

. 
I 

Trani. 

No 

I 

_ 1 Y..9-
Repair bloc tac111ti•• 

Ty1 .... 
Name u1ul tc~dmlnl c.·hnuH'll'flKllc.·1 hrnucl, 

mu1h•I, 
c:ucltt 

Section I - Bquipment. Blectrical 

Powe£ egu~2m•Dt 

Packaged transformer aubatation, 
including 
- trnnRtormer 1E>OO KVA, . 
1O/Ol~O.23 kV 

- high-voltage input cabinet 
- low-v'oltage input cabinet • 

- sectional cabinet 
• - line cabinet 

Control station pnnels, composed 
ot frame-type panela 

380 V AC aaynchronoua motor 
control boxes compoaed of three-
pole circuit breaker with ~elenae 
or nominal current 16-1f>O 1\ and 
magnetic starter with thermal 
relay 16-160 A I 

Three-pole power boxeA composed 
ot knite-awitoh with fuses 
100-30 A1 ,80 V ~C 

1.11111 Ne•t we•l~hl, ktc 
M1m11f1<0lurC'tl (,,hUUI• • --of . 

111 ''"'". 
tlty of otlC! 101111 1 mU11cmou1ly 

rf'RIC'lll ph'C'(' 

l!let 1 19700 19?00 

po 2 

pc 2 
po 2 
pc 1 
pc 4 

pnnel 5 ,oo 1500 

pc 1.6 40 640 

pn ?O ?.Ii 1680 

. 
• 



J 
~ 

~ 

... 

~ , --..... 
1:. 

a 
t ... 

C." 

ht 

~ 

= ... 
-.: 

AS: 
•( 
;fl 

t:: ... 
"· 

. 
NOS 

Tr1ns. 
No IC"t'nrdlnl( 

lo prorf'911 No 
llnwshl't•t 

5 

6 

7 

8 

9 

10 

11 

12 

"'20U -

Ty rt•, 
Name ond tr.drnh·al rhnrnctttrlslh:s brnrul, 

rnmh•I, 
rod~ 

'80 Vt AC power distribution points 
with hree-pole r.~leose of 
250 A and tftn circuit breakers 
with release ot 16-160 A 

Static convenrter for AC and DC 
motor supply and ex1tation 

Three-pole 'AO V AC duat-proot 
mngnetic atartera with thermar 
rela~· 6' A, 40 A, 25 A • 

Lisbtins eguiement 
• 

Distribution point's with input 
circuit broakere without reloanes 
100 A, with 6 threo-ph~se Bnd 12 
one-phase awitchea with electro-
magnetic nnd thermnl relnaaes 
ot 6' A and 20 A correnpondently 

One-~hftae etep-down traneto~er 
,S0/220/24 V, 250 VA 

Inetallation awi.tohea 10 A,220 V 
• 

Two-pole plug-and-nocknt 
connections 10 A, 220 V 

LWlinairee 

l.llllt Net WC'ltthl, k.c 
M1m11f1cturt'd 

of CJ111'1• 
' 

llll'ft!l\I• tit)' of one total lndlRPllOUlly 

'''"'''"' rh·c·c 

. 

pc 1? 1?0 2890 

pa 10 1000 10000 

pc GO 140 

po 2, 50 1150 

• 

pc 10 10 100 

JIDC 200 o,6 120 

pc 100 0,6 60 
• 

pc 1000 6200 

I 
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NOS 

No ll'COftltn1 
Tnna. 

No to proce• 
flcrinlleel 

13. . 
.. 

. 1 

2 

' 
-. 

5 

..... 

-201 -

Typ~. 

N1n1e 1nd technlc1I c~1racter11t1c1 . brfUUt, 
• model, 

code 

Inoan4enoent lamp• 
(U'01 ••:rc\117 clieobaz'ge) . 
Total a . 
DC'!IOB II •. llATBRIALS 

• 
Powel' cable u.p to 1000 V with tour 
alwd.niwa ooree with PVC inaula• 
tion and aheath (different core · 
eeot1one) . 

Power cable 660 V with rubber or 
~aetic reeulat1on, rubber or 

O eheath,·2-4 alwainium cores 
4-70 m2 

Control cable with nc; insulation 
encl eheath1 4-'7 alum:lmum oorea 
25 ma2 • . 
In.etallation a1Wl1niwn wire 
2,5 1112 with PVC eheath 

..... 
total a 

. 
Steel pipe ID 2S.65 

tot.AL for eeotion I - lqu1pment 
tor eeotion II - materi.ala 

·o 

. 

Unit Net wet1ht, kl 
M1nul~turtd nf Qu11n· 

mHIUI• tlty of one I .IOl•I lnd11enou1ly 
remfnt piece . . . 

' po 1400 4,, . 
466:55. 

f . . 
f 

km· r-.1;2 192~0. 

km 10 800 8000 . 
' 

km 10 200 2000 . 
• 

km 5 16 80 
. 

29280 
m· 6000 . 21?30 . 

466:55 
51010 
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NOS 

No KCOldtns 
to procfte 
llowaheet 

. 

1 

2 

' 
4-

5 
6 

7 

8 

9 

Tnn1. 
Name 1nd techn1c1I ch1r1~ter11t1c1 . 

No • . 

SIO!I01' I •. -auxnmn 
Cran••• hoiete, litte . 
Bnd•piler, floor controlled! 1 t, 
epan.11 m, height of elevat on 
4• . 

• 
llectrioal loader~ 1 15 t 

Univereal electrical loader, 1 t, 
height of elevation 4 1 5 m 

Band truck, 250 kg 

Dial aoalea; 1 t 

Dial •calee, 150 kg · 
Bench eoalea, dial indicating, 
10 kg . . 

- ---· ··-- ... . . .. . . 
'total a 

Otber equipment • 
) z 1200 
u 

0 

' 

Ty pf, 
brand, 
model, 
code 

Unit N•t w•t1ltt, kl 
Manur~artd of • Quin· 

I mHllU• tlly of nne .to,11 lndl11nou1ly 
rC!ment piece . 

. 
P~• 4 2653 

" 2 2561 

" 1 2,00 

" 2 62 

" 1 ·290 

" 1 185 . 

" 1 20 . • 

. 
pc 2670 ,2 . 
pc 585 84 
po 21,1 ,o 

11,070 
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tlowsheet 
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1 

2 

' 

Trana. 
No 

20~ - -
Typf', 

N1me ind techn1c1I ch1t1ctcr1st1cs . bnmd, 
• model, 

code 

§anii~ egu&2m1gt 

Domestic air con~tioner 
. 

~otal tor aeotion I - equipment 

• . ~ . ....... 

MaterJ,al atoragea block 

8BO'!IOB I. BQUIPllBNT 
Bleotrioal 

Power •au12ment 

,ao v. AC as1112hronoua motor 
control boxea composed or three-
pole circuit breaker with release 
ot nominal· current 16-160 A and 
maf:et1o starter with therma~ 
re 1 16-160 A · 

~bree-pole cower cabinets with 
kni1'e-nito and tueee 100-300 A, 
390 v J..c. 
'BO V AC power distribution pointo 
-.ttb three-pole release ot 250 A 
and ten circuit breakers with 

· ~eleaae Of 16•160 A 

0 

. 

Unit N•t we11ht, kl 
M1nuf~turtd 

of Quan· 
mc1m1· tlty ol nne .to~1I 1nd11enou1ly 
rcment piece 

' 

po 2 '' 106 . 
1':'1829 

• . 

pc 20 40 . 600 
. 

• 

pc . 40. 24 960 

. 

pc 20 170 ~o 



,.. 

~ 

' , --.... t: 

~ 
A • .. 
• Ii 

I 
s 
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! 
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. 

NOS 
Tnn1. 

No ICCOldlnt 
No to plOt'ftl 

floftheet 

4 . 

s 
. 

6 

7 
8 

g 

10 

·- .. 

- 20L.-

. 
· N111e and techn1c1f ch1r1cter11t1c1 . . 

Three-pole 380 V AC duat-proot 
-~•tic •tarter• w1 th thermal 
ft 7 63 A, 40 A1 25 A . . 
!d.«htias 1aYi2meat 

Di:lr1but1on points with input 
ci uit breakera without releases 
1DO A' with 6 three•phaae and 12· 
one-p aae switches with 

·electromagnetic and thermal 
releaaea of 6~ A and 20 A 
oorzieapondent 7 

One-phaae atep·d~1!m. tranetormer 
380/220/24·v, 250 VA 

Inetallation aw:l.tchea 10 A9 220 V 

~-pole plug-and-socket 
connections 10 A; 220 V . 
Lum.aaire• 

Incandencent lamps 
Care, merou17 discharge) 

Total a 

0 

. 

Type, Unit N•t we11ht, kl 
M1nuf~ured Quan· brand, of 

I model, me1um· tlty of nne lnttl1enou1ly 
code remt"nt piece 

.tC)\11 

pc 50 90, 
. 

' . • 

po 17 50 .aso· 

pc 15 10 
~ 

1~0· 

pc 50 0,6 30 . 

pc 50 o,6 30 
• . 

po 450 425 4250 

. 
pc 600 220 

. 
10580 

. 
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t, 
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t: 

I 
t .. 
• .... 
l 
s 

~ 
t 

NOS 

No KCOrdln1 
Tr1n1. 

to pro«"!ll No 
flowthtel 

. 
1 

2 

3 

4 

5 

···--·-

zos -

N1me ind technl~•I ch1r1ctcrlstlc1 
. 

• 

SBC'l'IOB II •. JIATDI.AI.S 

Power cable up tQ 1000 V with 
four alumiftium cores with PVC 
insulation and sheath 
(41tterent core sections) 

Powlr cable 660 v with rubber or 
plastic insulation! rubber or PVC 
sheath, 2'""'4 alwnin um cores 
4-70 mm2 

Control cable with PVC ineulntion 
ftftd sheath, 4-37 aluminium cores 
2,5 111112 

) 

Installation alwniniUl* wire 2,5 mm· 
with PVC sheath 

. ~ .. . 
Totalt . . 
Steel pipe ID 25+65 

_, .. 
TOTAL tor section I equipment 

tor section II, mat~r1Al• 
- .. -. ---.. --------·---·. .-... 

0 

. 

Ty pf, Unit Nrt wet1ht, kl 
Manuf.,:tured 

britnd, of Quan· 
model, mH~U· Uty of nne .tottl 1ndt1enou1ly 
code rcmt'nt piece 

. . . 
km 2,a 202, . 

km 5 800 4000 

1an 2 200 400 
• 

Jan 5 16 80 . 
.. . . ... -·-·· ·-·· ...... 

6503 
• m 1800 4900 

. ... -··- .. ~ -- -~···-·---···. . 10580 
11403 

..... ---- - . .. . . . . ..... - ..... . ' ... 
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NOS 
Trana. 

No em>rdtnr 
No to procna 

llonheet 
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. 
, 
2 

3 
4 

5 

6 

T 
8 

9 
10 
11 
12 

· 4.3. Lubricant• and chemical• storage 

Ty pf, Unit 
Name and technlcal char1cter1st1c1 . brand, ot Qu11n· . model, me111U· tlty 

code rement 

SECTION I •. EQUIPMENT 
Cre.nea, ho~ata, Iitta 

' 
Electrical loader, 1 t, blast-
proof height of elevation ) m pea 1 
Hand truck with cabin, 0,25 ; " 2 • • Dial ecalee, 0,5 t " 4 
Graap for two barrels " 1 

.. 
Totals 
Pwn;ea 
Gear pump with electric motor, 
2,2 kW, 1500 rpm,· fire proof pea 4 
Centrifugal tan " 5 
Totals .... ·-··--- .. ·- ·-··--·-· .. ·· ...... ' ··- ·-

____ .. 
. 

Miecellaneoua . 
• 
011 regenerAtion installation pea 1 
P1re ertinguiaher, foam, 250 l " 7 
Tanlc 2,0 ml . 

" 6 
Tank 4,0 ml " 2 
Settler, 2,0 ml 

" 2 
· Wooden pallet 800 z 1200 " 112 

0 

. 

Net wel1ht, kl 
Manufa~tured 

of nne .to\al ar;d11enou1ly 
piece 

. . . 
2)50 2)5Q 
62 164 
200 aoo 
- 250 
. .. .. ..... . ... .._ ...... . 

3524 

·95 )80 
80 400 

·-· -780 

• 
)064 )064 
450 3150 
465 2790 
8)0 1660 
580 1160 
32 3580 
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No 8C'COl'dln1 
No to p'°'8I 

flcnnbeet 

13 . 
14 

15 

, 
2 

. . 
• 

. 

207 
- -

Typf', . brimd, Name and technlcal char1cterlstlcs mod ti, • 
code 

llaok 

Rack . 
. . . . ............ -·-·--··----- -·--· 

Totals 

P11eline t1xtu1'.9a 

Valve• 

SECTION II. MATERIALS 

Steel •truoture 

P1rel1Dea · 

Total ot Section I: equipment ···--·· - --·-··-

ot Section. II 1 materi.al.e 

-- -- ··-·-·-·· ----····-· .. . .......... 

0 

I 

Unit Ntl wet1ht, kl 
M1nuf1,cturecl of Qu1m· 

I 1ndl1enou1ly me1um· tlty of one .to\11 rement piece 

POI 200 . 
pc• 9 478 4300 . 

-~--- - --· ~ ...... _____ __ .. _ ... 
19904 . 

500 

5.300 

1500 
.. . -· w .. 

24708 

6800 
• 

. . 

' 

. 



~ ~oa 
. . 011• and chemicals storage 

-. 

4 .. -' t: 
I 
t .. 
• I 

l 
I 
"f 

-

NOS 
- - - - -- -

Tnnt. 
No ICCOldlftl 

No to~ 
ffOWlhftt 

. 

1 
. . 

2 

l 

4 

Typ~. 

N1me ind technlc1l cher1cter11t1c1 . brirnd, . model, 
code 

SECTION I. EQUIPMENT 

Electrical part. . . 
Power equipment· 

3~0 V A.c. aaynchronoua motors 
control boxea ccnaisting ot input 
3-pole automatic circuit breaker 

with release tor current 
· 16-160 A and magnetic starter and 

heat 1'91&7 tor current• 16-160 A 
)-pole power boxes conAiating 

ot lcn.tte switch with safety 
device• from 100 to 30 A, 380 V . 
A.C. 

Power distribution pointai 
380 Y A.c. with input 3-po e 
circuit breaker, c~mbined 
release tor 250'A and 10 · 
outgoing automatic circuit 
breakers with combined releases 

tor 16-160 A 

)-pole A.c., 380 V magnetic 
starters, dust proof, 220 V o6ti, 
temil• rela7 tor nominal ourrenta 
63 I 40 A, 25 A 

• 

0 

. 

Unit Net wet1ht, kr 
M1nuf~ured Q1111n· nf 

I mea"u· Uty of one .to••I 1nd11enou1lf 
rement piece 

. 
. . 

. 
. • 

' 

po• 5 40 200 . 

po• 4 24 96 • 

. 
• 

pee ) 170 540 . 
. 

pc• 16 28 
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I 
t .. 
• a 
• J 
s: 

i 
f 

. 
NOS 

No~lnt 
Tnn1. 

to p"Gl8' No 
flPWthm 

I . 
5 

. 6 

7 

8 

9 

10 

, 

20.9 - -
Typf, · 

Name and techntcal character11tlc1 . brand, · . model, . code 

Lighti!!S egu1J!!!!ent 

Distribution points with input 
automP.tio circuit· breaker without 
release for nominal current 100 A, 
12 one-phe.ee line circuit breaker 
rith magnetic and heat release 
toriiomiDal current 20 A 

>ne-phaee tranatonner, 080/220/24V 
250 VA 

:1rcuit breaker 10 A, 220 V 

?lug-and-socket connections, 
2-pole 10 A, 220 V 

Light fixture a ·(various) 

FilNnenta, luminescence lamps 
mercury are ~amp . 

. .. .. ... ···- -· .. ·- ....... 
Total a 

SBC'!ION II. MATERIALS 

Power cable up to 1000 V, A.: flt1tiw 
luctors, PVC ineulation and e~;.eath, 
tour oonductora 

0 

. 

Unit N•t wel1ht, kr 
M1nuf~ured 

of Quan· 

I me11m· tlly of nne .to,al 1nd11enoutlf 
rement piece 

. . 
. 

. . 
pea 2 50 100 

pea 2 10 20 

pee 20 o,6 12 

pea 20 .o,6 12 
• 

pee 80 480 . 
a 

pea 10 38 
...... -···--· . ... _...,__ ... -- ·- ... 

1526 

. 

Jan 0,54 318 
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NOS 
. Trant. 

No IC'Cordlftf 
to p10C81 No 
llowaheet 
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3 

. 
4 

5 

-

210 - -
Typf', 

N1me 1nd technlc1I ch1racter11t1c1 . bnmff, . mud el, . code 

Power cable 660 V, rubber or 
plastic insulation or PVC 
eheath two Al conductors, croea. 
eeotione 4 - 70 mm 
Control cable with Al conductors 
PVc· insulation and sheath croae-
aec~ions 2,5 nan2, conductors 
from 4 to 37 

.Inetallat1on wire with Al 
oonduotor 2,5 mm2 in PV'C sheath 

. ~ . ·-··- - . ·- .......... 
Totals 
Steel pipe De 25-65 

.......... ·-- ·-------· ··-
Total of Section I: materials 

ot Section Ila materials . 

. 

0 

. 

Unit Ntt wet1ht, kr 
Qu1n· M1nuf¥tured 

nf 

I me1111u- tlty of one .to\11 1nd11enoutlf 
rement plrce 

. . . 
Jan , 800 800 . 

. • . 

Jan 1 200 200 

Jan _9,5 16 a .. ___ ... ··--
~1J2·6·--

... 

m 400 1480 
~- ... ···--- ---· ··-·-' 

1526. . 
2806 

-· . _.__.... .. _.,__ ....... 
• 

. 
t 
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NOS 

No 1«0rdln1 
to procese 
llowsheet 
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2 

1 

1 

2 

Tr1n1. 
No 

212 

5.1. Administration building . 

Name 1nd tcchnlcal cbaractcrlsllcs 

Section I. Equipment 
Santtary equipment 

Domestic air conditioner 

Pipeline tittipgs 

Valves 

Section II. Materials 

Steel pipe 

Typ«', 
brand, 
model, 
code 

• 

I., :.. 

Unit Net wel((ht, kr 
of Quan· I 

measu· tlty of one · total 
rement piece 

M1nuf1ctured 
• 

1nd11enou1ly 

pc 10 53 530 

kg )000 

2000 
-··-~--.._._.... .. .._._._: ____ .___ ··---I .. -·-·• ~~~~---· .... __________ ,.. __________________ __ 

• 
TOTAL !or section I 

eq\.dpment 

TOTAL tor section II 
Materials 

Section I. Equipment. Electrical 

Power equipment 

Control otation po.nols, compoood 
ot trame-t.vpe panels • . . . 
~80 V AC Asynchronous motor contdol 
boxes composed or three-pole . 
circuit. Breaker with releaoe 
ot nominal current 16-160A And 
magnetic starter with thermal 

3530 

2000 
• 

1 po.nel 1 JOO I JOO 

• 

pc I 22 40 I 880 

•• 
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2 
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I: 
0 

I 
t .. 
• It 
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' -c • 
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t 

NOS 
Tnn1. 

!\lo Kt'f>nlln1 
to procea1 ~o 
llow1heet 

. 

J 
' 

. 4 
.. 

5 

6 

7 

8 

9 

. 
2 cf :it' 

Typl', . 
brand, · N1mc 1nd tcchnlnl char1clcrl1Uc1 mudcl, 
code 

I 

relal ot nominal current · 
16-1 O·A . 

380 v. AC Power distribution po-
into with threo-pplc relenoe ot 
250A and ten curciut breakera 
with release ot 16-160 A 

Three-pole mnenetic starter 380 V 
AC,· duot-prod!, with coil 220 V 
and thermal relay 6JA, 40A, 25A ' 
Lighting equipment 

• 
Distribution point with ciJ•ciut 
breaker 10':>1. wi.thou·t release, 
with 6 three· ·'lhaoe nnd. 12 one-
phase circui ·~ '>reakers with 
electromafnetic and thermal · 
releases .)A a.~d 20A correapon-
dently · . 

One-phaoe otep-down trllllsformer 
J80/220/24V, 250 VA 

Suitchea 10A, 220V • I 

Two-pole plug-and-socket con.nee-
tiona 10A, 220V . 

Luminairea 

Unit Net we11ht, kl 
M.nufldured Quin· nf • 

llU!llU• tll)' of une tot1I 1ndl1tnou1ly 
rement piece 

i 
. 

. 
. 

pc 10 170 1700 

. 
I . 

pc 25 !>5 

. 
• pc .32 50 1600 

pc 17 10 170 
pc 600 o.6 .360 

po 600 o,6 I 360 
pc 1300 8500 . 
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NOS 

Trana. 
No l«Oldln1 

No to procen 
llowaheet 

. 
10 

. 

1 . 
... 

2 

3 . 

4 

5 

" 

21~ 

Typ~ • . 
brand, Name and technical cbar1cterl1t1c1 model, 
code 

Incandencent lampa (arc, mercury 
di acharge) · 
-· ·-· --· 
TOTAL .. 
Section II. Materials 

• 
Power cable up to 1000 v.·Four 
aluminium cores of ditterent 
sections with PVC ins\.ll'ntion and 

' sheath 

Power cable 660 V, two-or four-
aluminium cores 4-70 mm2 Vii th 
rubber or plastic in~ulntion 
and ruuber or PVC sheath 

Control co.ble ot 4-37 aluminium . 
cores 2.5 mrn2 with PVC ins\.llation 
and sheath . 
Aluminium inatallntion wlre 
2. !) mm2 with PVO oheath 

----- ·--· 

materialG 

. ? i: 

Unit Net we11ht, kl 
M1nuf1Cturtd Quan· of 

1· 

I 

meaau· tlty of one tot1I 1nd111nou1ly 
.remcnt piece -. 
pc ·2100 715 

' -------- -. 
14640 

. 
I 

' 
lan 4.7 19100 

I ian 6 800 4800 

km 1'. 5 200 JOO 

km 20 16 .320 

~4520 

m 4500 32400 
• 

~ 

' 14640 ' 

56920 
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NOS 
Tr1ns. 

No accord1n1 
No to p~SI 

flows beet 

. 

1 

. 2 

' 

1 

2 

5.2. Technical buildin6 with telephone exchru1ee 
Net we11ht,' kl 

I 

Type, Unit M1nuf1aared 
. 

brand, of Quan· 
' N1me and technical cbaracter11t1c1 mud cl, mc11u· tit)' of one total 1ndl1enou1ly 

code rement piece 

Section I. Equi~ment 

Sanitary equipment . 
Central air conditioner pc , 2500 2500 

Pipeline tittings 

Valves kg .3~00 
. .. . _ ... ,,._ . "" . " - .... ··- ..... _ "T 

T<1.rAL • 5700 
Section II. Materials . 

' . 
Structural steel lee 1500 
Steel pipe leg 1200 . . ........ ---·· - -· ·-· - . ·-·--.. ·-- --" ---· ---
TorAL tor section I •• 

equipment . 
5700 

tor section II 
materials 2'700 

• . 
• 

I 
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~echnico.l bu.ilding with telophon«i CllLuhungo 

.... 

~ 

( --.... s: 

I 
t .. 
• Iii 
f? 
l 
J. 
~ 
en 
c::: 
t 

NOS 

No 8C<"Ordtnr 
to proc"n 
llowallfft 

, 

3 

4 

Trans. 
No' 

Name end. technlcal cbaracterl1Uc1 

Section I. Equ.ipment. Electrical 

Power equ.ipment 

Packaged transformer su.bstation, 
(PTS 2X1600) inclu.dingJ 

- transformer 1000 kVA, · 10/o,· 
4-0.23 kV . 

- high-voltage inpu.t cabinet 

- lon-voltage inpu.t cabinet 
• - sectional cabinet 

- line cabinet 

- control eta ti on panel A, compo-· 
aed ot frame-type panels 

380 V AC Asynchronous motor cont
rol boxes composed of throe-pole 
circuit breaker Vii th release of 
nominal current 16-160A and 
magnetic atavter • 
JOO v. AC power distribution 
points with three-pole release of 
250A and ten circuit breakers 
woth release .ot 16-160 A 

Tyrr, 
brand, 
model, 
code 

• 

Net we11ht, lc1 
Unit 

ol I (Juan· I . 
mcaa.a· Uty 
rement 

of one I total 
pleco 

set 

pc 

pc 

pc 

pc 

pc 

1 

2 

2 

2 

1 

4 

1 pane~ \ 

pc .. 10 

21500 21500 

300 300 

I 

170 I 1700 

I:!~ 

M1umlec:tured 
' tndl1tnou1ly 
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11 

Trani.· 

No 

• 

217 

' Type, . . . 
brand, Name and tCC'hntc:al c:harac:ter11uc:1 model, 
code 

. 

Three-pole JBOV AC dust-proof 
magnetic startera with thermal 
relay 6JA, 40A, 25A 

Lighting equipment 

Distribution points with input 
circuit breakers without relenaes 
100A, with 6 three· )hase nnd 12 
one-phase swi tchen with· electro-
magnetic nnd thermal relcaoes • 
of .6)A and 20A correspondently 

One-phase S'tep-down transtorn1er 
380/220/24V, 250VA 

Installation switchea 10A, 220V 

Two-pole plug-nnd-socket connec-
tiona 10A, 220V 

' 

. 
Lwninnirea 

Innandenocnt lampo 
(arc, mer~ury, discharge) -- - ··-· .... . . ···-·-- . ,, ....... _ 
TOTAL . 

., 

Unit Net wet1llt, kl 
M1nuf1Ctured Quan• ol ' me11u· uty ol one total 1ndt11nou1ly 

rement piece 

' 

pc 25 
' 

55 
. 

. 
I . 

pc .32 50 1600 

pc 17 10 170 

pc 600 o.6 J60 

pc ~o o.6 .)60 

pc 1,300 6500 

pc 2100 715 

. ·-·- . -······· . .._... . ._.... ...... -~ •· 

,36140 

• 
~ . 

. 



~ 

~ 

• 

~ , --.... s: 

I 
t .. 
• Si 
~ 

.I _, 
= 
E 

-

NOS • 
Trana. 

No a«ord1n1 
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' 
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4 

. 

5 

210 

. Ty pr, 
brand, N1me 1nd technlc1I ,ch1r1ctcrhlllc1 
mud cl, 
code 

section II. Materials 

Power cable up to 1000 V with 
four aluminium coreo with PVC 
isolatioll and sheath (different 
core sections) · . 
Power cable 660 V with rubber or I las-
tic isolation, rubber or PVC 
sheath, 2-4 o.luminium cores 4-70mn 2 

• 
Con~rol ca.blea with PVC isolation 
ond ohceth, 4-37 aluminium cores 
·2.5 mm2 • 

Installation aluminium wire 
2.5 mm2 with PVC sheath 

--·-
TOTAL 

Steel pipe ID 25-6 5 . 
·-

T<YlAL tor· section I 
Eq!"ipment • 
for section II 
Materials 

Net we11ht, kr Unit M1m11f1ctured 
'Jf (Jm111· • 

mc11u· Uty of one total 1nd11enou1ly 
remcnt plcce 

' . 

. 
. 

km 4.7. 4427 

lan 6 .800 
. 

4800 , 

1.5 200 JOO km 
' . 

km 20 16 320 - . 

• 9847 
m 5500 1.3320 

·--
.36140 

• 2.3167 4 
. 
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NOS 

No 1ttOrdln1 
Trans. 

No to proct'11 
fl.lWlhfft 
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1 

1 
. 

2 . 
3 

I 

• 

?.19 
Technical building with telephone exchange 

. Typl', Unit 

Name and technical characteristics brand, ol 
model, measu· 
code remenl 

Sectio~ I. Equipment 

Conununication equipment kg 

Section II. Materials 

Control' cable • .. km 

Pipes m 

Installation hardnare • kg 
·-----· 

TOlAL: sectJ.on I 
Equipment 

section II . 
Materials 

. . 

• . 

Net wel1eht, kl 
Manufactured Quan· • 

Uty of one 
piece 

tote I 1nd11enou1ly 

- 22400 . 
• . 

37 ' 
26020 

2000 
I' 

!3800 I 

12020 

22400 

41840 . 
• 

. 

• 

.. 
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IQ 

::: 
A. 

NOS 

No acconUnr 
to proceu 
llowaheet 

1 

2 

J 

4 

5 

6 

7 

8 

9 

10 

• 

Tnns.· 
No 

I .. 

~2n 
5.3. Laboratory 

Name end technical cberacterlstlcs 

.. 
Section I. Equipment. 

I • .Analytical instrumentbtion 

x-rny difractometer !or phase 
analysis . 
Multi-channel .x-ray opect~o.meter 
(completed with necesoary 
equipment) 

Quartz spectrograph for qua.li
tati ve and que.nU.ta.tive. emission 
annlysi s , · 

Generator !or spectrum analysis 
with sta.nd 

Multi-purpose .electronic genera.-· 
tor with sto.nd 

Micro photometer 

Spectrum emission mic~osoope 

Rectifier (for apectrurn o.palyois) . 
Small photoelectric device 

Fla.me photometer for euanti tati've 
tlllnlyoia of liquors 

Type, 
brand, 
model, 
code 

• 

Unit 
of 

mc11u· 
·rement 

c1et 

set 

pc 

pc 

po 

pc 

po 

pc 

pc 

pc 

Net welKht, kl 

Quan· 1 I 
Uty of one · total 

piece 

1 

2 

2 

2 

2. 

~ 

2 

1 

1 

.) 

U50 

,2000 

90.0 

120 

150 

50 

25 

473 

729 

~o 

• 

650 

4000 

180 

240 

)00 

100 

50 

47) 

729 

150 

• 

Manufactured 
' 1nd11enou1ly 
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.. 
NOS 

Trans. 
No attordlng 

No to pro<'HI 
llowahect 

. 
11 

12 

13 . 
14 -
15 

16 Lt 

17 

18 

19 

. . 

221 

. Typ<', 
brand, Name end technical charac.terlstlcs mud el, 
code 

AC polarograph tor qualitative 
and quantitative liquor analysis 

Photoeloctric ·colorimotcr fo~ col• ,_ 
rimetric measuring o.nd concent-
ration analysis . 
Polarizing binocul~~ microDcope 

Gas-liquid laboratory chroma-
to graph • 

Laboratory PH-meter millivoltmeteJ 
with titrat1on ~lock BAT-15 

boro.tory titrimeter for liquor 
concentration measure by photomet-
ric titration method . 

Scales for disper~ion analysis . 
'!hermocouple plo.ti numrhol1.ium-
1>latinum -1. Limit or measure: 
-20°c - 1300°c • 
Length of submerged part -
320-500 pun . • 

Themocouple chroi:.el-aluminium 
XA. Limit of meac~re: 0-900°0 •. 
Lenght of submerged po.rt 
j20-500 mm 

Unit Net we11ht, kl 
M1nufactured 

ol Quan· 

I ' mcasu· tlty of one tot1I 1nd111nou1ly 
tl'ntClll piece 

pc I 1 80 80 . . 

pc 7 25.0 175 . 
pc 3 10 JO . 

. 
I 

' 

pc- 1 . 60 60 

pc 5 10.7 53.5 . 

pc 5 ao 100 

pc 1• 24 24 

pc '..i 
,.. 
:;> 5 

• 

pc 5 J. 5 16. 5 
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I 
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.I 
-I 
ca 
:= ... 

. 
NOS 

Trans. 
No accordtn1 

No to proc~• 
llowsheet 

. 
20 

21 

22 

. 2) 
.. 

24 

25 

26 

Z1 

28 

2.g 

222 

. Typt!, 
brand, Name end technlcal cbaracterlsUcs model, 
code . ' 

P,yrometrio millivoltmeter to be 
used fogether with thermocouple. 
Grading -1. Scale o-13ooec 

Same. Grading XA. Sea.le 0-900°C 

Voltage re8Ula~or 

Laboratory autotransformer I 0-250 V AC. Maximum amperage 
2A and 9A • 

Aneroid-barometur 600-800 nun me 
• 

M1croca.lcula.tor 

Stopwatch in me~al "'1se -· TOTAL 

II. Scales . 
Laboratory analytical balance. 
Weighing limit- 100 g 

Laboratory balance. 
Weighing limit - 500 g • 

I-cla3s laboratory balance 
Weighing limit -· 1 kg 

Unit Net we11ht, k1 
Manufactured 

of Quan· 

I ' mcHu· Uty of one total 1nd11enou1ly 
rement piece 

. 

pc 5 .3 15 

pc 5 J 15 

pc 10 62.0 620 . ' 

. 
I 

' pc 12 9 108 

pc J 1. 5 4.5 
pc 10 0.3 J 

pc 5 o.os 0.25 
-· -·· ... -----

8382 
• 

pc 16 14.0 196 
• 

pc 10 20.0 200 

pc 5 .30 • 100 
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I 
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• & 
~ .. • C"1 

~ 

CD 

c:: ... 
A. 

NOS 

No ·a«ord1n1 Trans. 
No to procesa 

llowsheet 

. I 
)0 

. 
)1 . 

)2 
' 

J)" 

)4 

- - _35 - -
- - -

36 

22~ 

Ty pt'. . 
Name end technical characteristics brand, 

model, 
code 

Laboratory quadrant balance 
wig.i"'ing limit - 5 kg 

--- ·---- -
T<YrAL 

· III. Crushine ~nd grind.inc 
equipment. Mac ines nnd 
other equipment 

Laboratory jaw crusher 80x150mm 
Size or feed materio.J. - 70 mm • 

Disc grind~r - 175 mm 
Size ot feed materinl - J mm 
Size or discho.rge material -
0.074 mm 

Vi bra ti on grinder !or 4 bealters · 
for laboratory aamples grindill8 
maximum beaker !eed - 50 g 

Large-size mechanical. mortar 

Testing sieve ' 200 mm !or 
granular mo.terial. Number of 
olevee .. 6. meoh niv.e - "r.6; 
i.25; o.a; 0.56; 0.4; o.2a; o.2r 
0.14; 0.1; 0.071 mm 

I Ln~rntory vacuum pump 50 l/min, 
~o- mm me with motor AO 2-11-4, 
1J50 rpm 

Unit Net weight, kl 
Manufactured of Quan· 

I 
I 

mcasu· tlty of one total 1nd11enou1ly 
rement piece 

pc 2 18 .36 
·--------· - ·-

532 

. 
' . , 

pc J 175.0 525 

pc .3 91.0 273 

pc 'l 129.0 258 

pc J 20 60 

pc 2 48 96 • 

pc 2 60 120 . 
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• Si 
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.. 
NOS 

No att0rclln1 
to procea 
Uowsheet 

- . 
37 

)8 

J9 

. 40 
.. 

41 

42 

43 

44 

45 

46 

. . . 
Tnns. 

Name end tcchnlcal characteristics 
.No 

Hydrau~c press, · 10 t force nax 

Domestic refrigerator 

Screw-cutting machine. Max.dia-
meter - 320 mm. Spacing on 
centres - 500 mm 

Horizontal milling machine 
160x6JO mm · 

. Precise bench-t.rpe lath~, maxi-

I 
mum diameter - .125 mm, length 
2~0 mm max• 

Bench-type drilling machine. 
Max. diameter - 12 mm 

Grinding machine. Dia 400 mm 

Machine ror sharpening eleot-
rodea tor apeotxum nnalysie 

Goods-passenger lirt, 500 kg 

LaboratC?rY centrifugal mu.chine 

TO.CAL . 

224 

Type, 
brand, 
model, 
code 

• 

Unit Net we11ht, kl 
Manufactured 

of Quan· 

1· 

• 
meHtl• tlty of one total 1ndl1enou1ly 
rement piece 

pc 2 4·50 900 

po 5 80 400 

pc 1 1200 1200 . 
. 

pc 1 . 780 780 I 

pc 1 65 ,65 

pc 1 120 120 

pc 2 400 800 
• 

pc 2 200 400 

pc 1 7500 7500 

pc 2 86 172 . 
-

1.3669 • 
' . . 
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• 

.. ... 
• Si ... 
:i 
s: 
~ 
tQ 

E 

. 
NOS -- Trans. 

Nb according 
No to p~n 

flow1h~t 

. 

47 
48. 

49 
. 50 

-
51 

52 

53 
54' 

55 

56 

57 

58 

59 

22.5 

Type>, . 
brand, Name end technical characteristics model, 
cude 

IV. Platinum articles 

Cr~cible with cap, 18 ml, tJ .30 mm 

Crucible with cap, 25 ml, tJ 32 mm 

Crucible with Onp, 32 ml,tJ J5 mm 

High crucible, 15 ml, tJ 28 mm 

Flat-bottom cup, J4 ml, ' 52 mm • 

Same, 115 ml , tJ. 7 5 mm 
• 

Same, 280 ml, - 100 rnm 
I 

J.i'orcepa' tips 

· Pallet 

Platinum wire " 0.5 mm . 
Silver articlee; 

Crucible, 32 ml, ti 36 mm 
• 

Crucible, 54 ml, " 4.3 mm 

Silver cup, 15 ml, - 75 mm ' -
TOTAL 

• 

Unit Net wttll(hl, k1 
Manufactured ol Q~an· I 

mcasu· Uty or one total 1nd11enou1ly 
rement piece 

po 20 . o. 021 0.42 

po 24 0.028 o.67 .......... 
pc 10 0.031 o • .31 . ~:;-·. .. ' . 
pc 10 0.0163 0.16) .. 

I 
' 

po J 0.019 O,OJB 
.:, 

po 20 0.047 0.94 

po 6 o.oa 0.54 

pni:t' l 0.006 0.018 
' 

,, .. 
P'=' 2 0,009 0,010 ,, . ·~·! • ' .. 

~~·· m 2 0.004 o.ooa -:.' 

pc 20 0.026 0.52 

pc 20 0,0.) o.6 
pc 10 0.042• 0.42 

' . ·~. 
5 -

• 
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-

NOS 
Trans. 

No IC("Ordtnr 
to procesa No 
llo..,sheet 

. 

60 

61 

. 62 . 

63 

64 

65 

66 

67 

68 

69 

22R 

Ty pr, . 
briuul, Name end technical choractertsllcs model, 
code 

v. Electric hentero 

Labora~ory electric furnace. 
Max. tempera~ure is 900°C 

Same, mnx temperature -
iooo-1200°c . 
Laboratory electric drier with 
nutomntic temperature control 
(O-J50°C) · • 

Consto.nt-temperature cabinet. 
J0°-25ooc, •capacity - 16 l 

Instrument for rapid himidi ty 
measure 

Shaft electric furnace. Working 
temperature 1250°c. Working 
area 100x160 mm · · 

Tube electric furnnce. Working 
temperature 400-1250°c 

Electri~ distiller, 90 l/~our 

Electric drier, 135 kW 

Electric hot plnton, electric 
tanks tor CLru\lytical pur1>oaea 

I 

Unit Net wctKht, kr 
M11nuf1cture!d ol (Juan· 

I • 
meHU· tlty of one total 1ndt1enou1ly 
remcnl piece 

pc 15 . 80 1200 

pc 8 80 640 

. 
I 

' 
pc 15 80 1200 

pc 3 28 ,84 

pc 5 6.5 J2.5 

• 
pc 4 60 240 

pc 4 . 53 212 

pc 3 195 585 

pc 4 4. 2 16.a 
• 

~ 

pc 40 4.4 176 

.•· 
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NOS 

Trena. 
No .ccord1n1 
to~• No 
llowaheet 

. 
70 

• 

. 
71 .. 

72 

73· 

74 

7'5 

76 

77 

?. 2 7 

Typt', . . brand, 
Name end tcchnlc1I tb1racterlst1cs model, 

code 

Magnetic agitator for mi:xirl8 
and heating of liquors. Maximum 
amount ot liquor to be mixed -
1.5 1 ----·--· -·- ....... .. ·-- .... 

TCYrAL . 
VI. Ana.l1si!YS im:itrumontD 

Potable chemical eas nnri.lyDer for • 
carbon dioxide, oxieen a.nd carbo11 
oxide measurinz in percent 

Potable laf>oro.tory c;as chroma-
tograph !or complete annlysia 
of wo.ste ~ases 

Chemical gas distributor for 
express-analysis 

' lllxometer , · 
Aspi·tation psychromcr for tcm-
perature measuring at workina 
place · • 
Noise and vibration meter 

· dust and sas control 

", .... -.. 
. ' 

Unit 
Net we11ht, kl 

M1nufactured 
Qu•.n· ol I 

• 
measu· my of one total 

1ndl1tnou1ly 
rement piece 

. 

pc 20 3.5 70 ... . .... ........... .. --_.,,_,_, 
4456 

. 
' ' . 

pc 5 10 50 

pc 1 15 15 

. 
pc G. 10 60 

pc 2 15 30 

pc 2 15 30 

pc 2 10 ?.0 

• 
pc 2 20 40 
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No eccordtn1 

to procesa No 

I flowaheet 

. 
78 

• 

79 
. 

80 . 

81 

82 

83 

84 
85 

228 

Type, . 
Name 1nd technlc:al char1c;ter1suc:s brand, 

model, 
code 

Multipurpose potable gas analyser 
~-··-· 

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

VII. Instrumen!,s~r_o_i~l-nroduct · est -
Instrument tor"electric streneth 
test 

Instr;•ment tor f'lt'.sh point tent 
in the range of ~Q-7?°C in closed • 
crucible with electric heating 

Instrument !or flash point test 
in open crucible 

Equipment !or qunntitntlve annlyDj s 
of water in oil pro<lucts . 

Onlorimeter to de~ermine cpecific 
heat value . --

' 
TOlAL 
Sanitar~ equipment • 
Central air conditioner 
Domestic air co.ndi tioner . 

~. .. 
TOlAL for section I. Equipment 

Unit Net we11ht, kl 
Manufactured Quan· of 
1nd11enou1ly measu· Uty of one total remenl piece 

. 
pc 2 2.6 5.2 

-
. 220 

pc 1 35 35 . 
I 

' 

pc 2 2 4 . 

pc 2 4 8 . 

pc 5 5 25 

• 
pc 1 150 150 - -

222 

27496 

pc 1 2500 2500 
• pc 4 200 000 

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

30786 
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NOS 

No 8«0rdln1 
to procesa 
llowsheet 

. 

1 

. 
.. 

• 

2 . 

J 

4 

\ 

22.9 
· .Laboratory 

. 
Trans. 

Name end tcchnlcal characteristics 
No 

Section.I. Equipment. Electrical 

Power equipment 

Packaged trnns:formcr cubotation 
(PTS 2X1000) !ncluuine; 

- trnnaf ormer i 000 kV A, · 
10/0.4-o. 23 kV . 

- ·high-voltage inpu ": ca'binct 

- low-voltnBe input cabinet . . - sectional co.b~net 

- line cabinet 

)80 V AC nsynchronouo motor con-· 
trol boxes compooed or three-
pole circui ·t breaker with i·el cmoe 
of nominal current 16-160 A and 
nlllgnetic otarter 

)80 V. AC povrer diotribution 
pointe with three-pole rc·lccu:ie 
ot 250A. and ten circuit lf'.rca.kers 
with release o! 16-16 0 A 

Three-pole JSOV, AC dust-proof 
1 · maenetic starters with ?.20V coil 

and thermal relay 6JA, 40A,25A 
i 

Typt', Unit Net we11ht, kl 
. M1nuf1ctured brand, of Quan• 

I • model, mcasu· tlty of one total . lndtaenou•IY 
code rement piece 

. 

oot 1 19700 19700 

pc 2 . , 
pc 2 . 

• 
pc 2 

pc 1 

pc 4 

• 
pc 10 40 400 

pc JO 170 5100 

• 
pc 105 155 
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NOS I . Type, Unit Net weight, kl 

l Tr1n1. ()uan· Manufactured 
. ,. No attordtnr Name and technical characterlstlc3 brand, of 

1· 
' No model, measu· tlty of one 1nd11enou1ly to proce11 code rement piece. 

tot1l 
llowaheet i 
. I I 5 Distribution point with imput 

I circult breakers without releases 
100A ~ith 6 thrcc-pha~e ~nn 12 
one-pha.se swi tcheri \'Ii th oloctro-
magnetic and thermal rclonocs of 

I pc I 4 .3 . I I 2150 6)A and 20A correspondently I 50 . 
6 I I One-phase otep-down tro.ns!ormer 

I . 
)80/220/24V, 250 VA pc 20 110 . 200 

I ' 

7 · 1 I Installation swi tchea 104\, 220V • pc 500 · o.6 JOO 

a Two-pole pluc-nnd-eocket connec-
tions 10A,·22ov I pc I soo I o.G I .300 

I• .: I ; 9 Luminnires I pc I 23001 I 15200 - . - 10· Incandcncent lnmpe ..... 
!ll s: (arc, mercury diechart;e) pc .3400 I 1.320 

• I ·-· 

I 
. 

TOTAL I 44625 
t Section l:lJ Mntcrio.lo ... 
• , Power cable up to 1000V with .. 
~ four aluminium coren wi~A PVC 
I inaulntion nnd sheath (di!!'erent ... core sections) km ! 2.5 ~ I 2722 .._::. 

I 
• 

'!. ~ Power cable 660 V with rubber ... I o~ plastic insulation, ru~ber IQ I I' 

c:: ... 
"' 
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NOS 
Trans. 

No eccon:ltn1 
No to procese 

Howaheet 

. 

) 

4 
. 

' 

5 

. 

I 

2 ~1 

. Type, 
Name end. tcchnlcal characteristics brand, 

model, 
code 

or PVC sheath, 2-4 aluminium 
oorea ·4-70 mm2 

Control cable with PVC insulE\ti-
on nnd sheath, 4-37 aluminium 
cores 2. 5 nun2 . 
Install."ltion aluminium wire 
2.5 mm2 with :PVC sheath 

•·· ........ .. - . ·-· .. .. ...•. -... -

TO'.CAL 

Steel pipe•ID 25-65 

----· -
TOlAL tor oection I 

Equipment 

tor section II . 
Materials 

' 
• . 

Unit Net we11ht, ka 
Manufactured of Quan· 

I • me1111•J· Uty . or one total tndl1enou1ly 
rement ple?Ce 

. 
km 100 800 8000 

' 

km J 200 600 

km 20 16 . .)20 , 
·-·-·-··· - -···· .. -· 

11642 

m 7000 17000. 

---
44825 . 

• 

28642 

• 
~ 



21 

.: ., 
~ 

ti --' .• s: 

I 
t ... .. .. 
1e 
I 

Co\ 

s: 
~ 
lf. 

c: ... 
IL 

NOS 
Trans. 

No 1«0rcllnr 
No to procesa 

Howsbeet 

. 

1 

2 

. 
' 

) 

1 

2 

2~2 

5.4. Welfare premises 

. Typ«', 
Name end technical cllaracterlstlca brand, 

model, 
code 

Secti<,n I. Equipment 

Sanita~y equipment 

Centrifugal fnn 

Domestic nir conditioner 
·-· - . .. 

TOTAL 
• Piping tittinee 

Valves • 
Section II. Materials 

Structural steel 

Steel pipe ----.. .. . .. 

TOTAL tor Aectiou I . 
Equipment 

tor section II 
• Materials 

Unit Net welrcht, kr 
M1nuf1ctured ol Quan· 

I • me11u· Uty of one total 1ndl1enou1ly 
rement piece 

. 

. 
pc 4 80 .320 

pc 4 5.3 212 
··----· ·--· 

S.32 I . 

kc 1000 

kg I 1500 

kg 
• 1500 

15.32 

.3000 

• 
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NOS 
Trans.· 

No ammt1nc 
No. to procen 

tlow1beet 

. 

1 

, 
. 

... 

2 

) 

4 

5 

Welfare premises 
. 

. 
N1me end technical cllaracterlsllcs 

Section I. Equipment. Electrical 

Power equipment 

JBOV, AC asynchronous motor cont-
rol boxes composed of three-pole 
circuit bkeakeJ: with release of 
nominal current 16-160 A nnd 
magnetic otnrter with ther11al 
relay 16-160A . 

Three-pole power oabineta with 
knife-switch and fuses 100-JOOA, 
JBOV, AC • 
380·V. AC power distribution 
points with three-pole release o! 
250A and ten circuit breakers 
with releaae of ·16-160A 

Three-pole JBOV. AC dust-proof 
mngnetic starters with thermal 
relay 63A, 40A1 25.A . · .. 
Light1118 equipment 

Distribation pointo with lnput 
circuit breakero without rclcaoes 
100A, with 6 thrnc-phnnG ttnd 

1

12. one-phaoe switches wHh el~d-
romagnetic Flnd thermnl :rel~nftes 
o! 6JA and 20A correapondcntly 

2~3 

Type, Unit Net we11ht, k1 
M1nuf1ctured brand, ol Quan• 

I • 
motl«'I, mcHU• tlly of one total 1nd11enou1ly 
code rement piece 

. 

pc 10 .40 400 I 

• 

' 

pc 10 24 240 

pc 25 170 4250 
• 

pc 60 130 

' 

pc 23 50 I 1150 
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1 

8 

9 . 
10 

.. 

1 . ' 

2 

J 

231. 

. Type, 
Name. and tcchnlcal characterlsllcs brand, 

model, 
code 

One-phase step-down transformer 
J80/220/24V, 250 VA 

Installation switches 10A, 220V 

~wo-pole plu~-and-socket col'Ulec~ 
tions 10A1 220V. . I 

Luminaires 

lncandencent l~~ps • 
(arc, mercury discharge) . .. .. 

TO?AL " 

Section II. Materials 

Power cable up to 1000V. with four 
aluminium cores with PVC inoulo-
tion and sheath (.different oore 
sections) . 
Power. cable 660V with ru lJber or 
plastic insulation rubber or 
PVC sheath, 2-4 aluminium cores 
4-70 mm? • 
Control cables with PVC inaula-
tion and sheath, 4-.37 alaminium 

.cores 2.5 mm2 

Unit Net weight, kt 
Manuf1ctured of Quan• 

· 1 
' mcHu· uty of one total tnd11enou1ly 

rement piece . 
. 

pc 35 10 .350 

pc JOO · o.6 180 

pc JOO. 0•6 180 . 
pc 1500 9900 

I 
, 

pc 2500 875 .. ' .... _ ... ___ 
·-· 

,fl 6~5 

• 
km 15. 5 14483 

km 5 800 4000 

• 
km ~ 10 200 2000 
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Typ<', . 
brand, Name and technical !=haracterlsUcs model, 
code 

Installation aluminium wire 2.5 m 112 
with PVC sheath 

- ... . . . . - .. 
TOTAL 

Steel. pipe ID 25-6 5 
·--· ---·· 

TC1.rAL for aection I . 
Equipment • 

for section II • 
Materials 

. 

• . 

Unit Net wel11ht, kl 
Manufactured 

of Quan· 

I 
I 

mcasu· Uty of one total 1ndt1enou1ly 
rement piece 

km 20 16 J20 
-·-... ~- ...... ·---·- . - - -· 

20803 

m 3550 11700 
·-· --. , 
I 

17655 

32503 

• 

• 
~ 

I 



(/) 
rzl 
H 
E.f 

~ 
(0 
tr) 

H 

(\! 

0 :: 
~ 
H 

~ 
E-t 

~ 
Pt 
tll 

~ 
E-t 

• 
'° 



237 
6.1. Garage tor special .vehicles 

NCS . Typt', 
Unit l Net we11ht, kr 

Manufactured Trans. 
Name. end techn~cal character11uc1 brand, ol Quan• 

I 
.. No ICCOfdln1 

No model, meHu· tuy of one total 1nd11enou1ly to procese 
code rement piece llowbftt 

. 
Section I. Equipment 

Cara. trucks• special vehicles . 
1 Truck a.a t pc 1 1670 1670 . 
2 Tru.ok 2 t . po 1 J500 .3500 
J Truck 6 t po 

~ 

6 4700 ?8200 
I 

I 4 
.. 

Dllmp truck 4.5 t pc 1 4500 4500 • 
5 Du.mp truck 12 t. pc .3 10850 32550 

• 6 Ambulance po 1 1820 1820 
7 Truck crone 25 t. boom - 25 m po 1 J.3000 JJOOO 
8 Canitation truck po 1 5000 5000 

Truck crane 6.' t· • 9 po 1 9000 9000 
10 !r\lek hydraulic hoist, 4 t 

. 
po 1 8000 8000 

11 Sweeping maobin• po H !:i440 10000 
' ~ 12 Irr1e;at1·ng-and-wnoh1ng machine pc 2 5500 11000 

1J Car with radio station pc 1 1500 • 1500 
14 Emergency water supply car pc 1 5000 ~aoo 
15 Movable centl"it111~fil niirntt ~v~ +.l.i. 

dieael motor pc 2 ~00 1000 



... ---......- ·~---.. 

... 
2 3.1-l 

NOS 
I 

Net w~lght, kr 
TgnL I . TypC', Unit Manufrctured brand, of Quan· 

I ' No~tn1 N1me end technlc1l ch1r1cter11uc1 model, me?Hll• tit)' of one total 1nt111enou1ly to proces1 No 
code rement piece flowahect 

. . 
16 Movable electric welding device pc 2 !P)O 

17 !rower truck pc 1 5000 

18 Excavating ma~hine, 0.25 mJ pc 1 5600 
19 Excavating mac.ine, o.5 m3 pc 1 14500 
20 Excavating machine "Belarus" 

0.25 m) pc 1 ,5500 I .. 
• 21 "Belaru.s" tractor pc 1 6000 

22 Buldozer 1 \8 k\V: pc 1 17000 
23 I Compressor pc 2 3200 
24 Truck loader J.26 pc 1 5000 . 
25 Diesel locomotive pc 3, 120000 . ... ~ .. . . .. . .... - .. ,, .... . . ·-· 

!rMAL . 
Gnra.&e !or npcoinl vchicl~n 

Sanitar~ equipment • 
261 . 

Centritugal tan pc 5 210 
• ~ I Central air do_~~.t~~~e~ --··-- . PC. 1 2500 ---··- ' ..... -.... ·- -·- . 

Equipmeut 
587720 
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NOS Typt', Unit Net wrl"ht, kl 
Manufactured 

. 
Quan• Tnns. brand, of 

I ' 1'~o 11COOrdln1 Name end tcchnlcal cbaracterlsUcs 
model, meHU• my of one tot1I 1nd11enou1ly ta proct'SI No 
code rcnumt ptcco llowsheet 

. . 
Section I. Equipm~t. Electrical 

Power equipment . • 
1 J8CN AC asynchronous motor cont-

rol boxes composed ot thr~e-pole 
circuit breaker vd th i~e:i.eaoe o! 
nominal current 16-160 A nnd . magnetic starter with thermal 

2 .40 BO relay 16-160A . pc I .. 
• 2 Thr~e-pole power cabineto with 

knite-cwitch o.nd i'uaes 100-JOOA, . 
JBOV. AC ' pc 10 24 240 

J JBOV. AC power dictribution point1~ 
w1 th three-pole· 1•eloo.oe or 250A 
and ten circuit breakers with 
release ot 16-1~0A pc 16 170 2720 

• 4 . Three-pole JBOV. AC dust-proof 
macnetic stnrtea with thermal 
relay 6JA, 40A• 25A pc 9 210 
Lighting equipment 

5 • D1ntribution pointo vii th input 
curcuit brenkero without rclenoeo 
i00.4., with 6 threc-phane and 12 

• I one-pht\oe switche~ with electro-
IM6Jlet1c E\nd thermal relf.'n:ies o:t 
6.)A nnd 20A correapondently pc 6 !)0 .300 



_ ................... ~ .............. -·· .......... , 

240 

NOS Tyf'r, Unit Net we111tt, · kl 
M1nufactured 

. I 

Trans. brand, of (Juan· • No attordln1 Name 1nd tcchnlc1I char1cterl1Ucs 
model, mc11u· tit)' of one 1· total 1nd11enou1ly to prottst No 
code rement piece · flowshfft 

.. . 
6 One~hase step-down transformer 

6 10 60 380 220/24 VA pc 

1 Installation.switches 10A, 220V pc 100 o.6 60 
8 Two-pole pluc-o.nd-cocket connec-

tions 10A, 220A · pc 100 o.6 60 
9 Luminaires pc 250 2030 , 

' 
.. 

10 Incondencent lamps • 
(arc, mercury discharse) pc J70 12.3 -----·-···----·-··-- ··---.. . ...... ' ---· ' l<nAL 588.3 

-
Section II. Materials 

1 Power cnble up to 1000 V 'dth to• 
ur aluminium corea with PVC • inculation Ol"ld sheath (dif !erent 
core sections) · · km 3.14 2363 

2 Po~ 't' cable G60V with rubber or 
pll\. le ~nsulation, rubber or PVC 
she~ , 2-4 aluminium cor~s 
4-70 n.l~ km 2 800 1600 

• . 
. 
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N 

NOS . Tyru', Unit Net welicht, kl 
Manufactured 

o 1«ord1n1 
Trans. 

Name· and tcchnlcal character11ucs brand, ol Quan· 
• 

No mud cl, mcasu· tlty of one 1nd11enou1ly to Pl'OCftl code rement piece total 
liOlitShfft -. . 

) Control cnble with PVC insuln-
tion and sheath, 4-37 Dl.uminium 
cores 2.5 mm2 km 4 200 800 

Inotallation aluminium wire . 
2.5 mm2 with PVC sheath ltm .3 :1.6 48 

---...· ... ~ ~......... .., ..... -·-···- ... . - .. ········ ·- -··"'!'--- . 
~OTAL ~811 , 

' . 
Steel pipe ID 25-65 • m .3000 907 

' ... _ . ...,.__...,... ............. _ .... . . .. . . . ..... . ...... ·---··-- --- .... - -·· .... 
TOlAL for section I 

' Eqiupment 5883 
for section II 
Mctorinls 5718 

• . 

• . 

I 
• 
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NOS 
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No acconltnr 
to procen No 
llowsheet 
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. Type, 
Name end techntcal cboracterlsllcs brand, 

model, 
code 

Sectio~ I. Equipment 

Specinl vehicles 

Fire-fightill8 water tn~k ti'Uck 

Powder-type tire-tiehtins veh~cle 

Fire-fighting wnter tank truck 

Fire pump otntion ... 
--··-·- -·· 0 M 

..... . . . .. "•· I !!!OT.AL • 

Snhitnry equipment 

Gentritugal fo.n 
. ---·· 

TOTAL for section· I . 
Equipment 

• . 

Unit Net weight, kg 
M•nuf1ctured of Quan· . 

measu· tlty of one total lnd11onou1ly 
rement piece 

pc 1 9600 9600 

pc 1 9.)00 9JOO 

pc 1 14930 14930 , 
' 

pc 1 11000 11000 
..... ··- .... -··-·--_........_. 

~4830 

pc ) 210 6JO 
............ .. 

• 

45460 

• 

I. 



-..... ._..-..--..--.....-.,.·--·~-............ _.~ .......... . 

24~ ' 
Fire Stntton 

NOS . Ty pr, Unit Net Wt'll(ht, lc1 
M111ud1ctured Trans. 

Name and tcchnlcal characterlsllcs brand, of (Jutn• 

I • No ect"Ordln1 
No model, menu· uty of one total 1nd11enou1ly \O procesa 

code rcmtrnt piece tlowsheet 

. 
Section I. Equipment. Electrical 

. Power equipment ' . 
1 380V AC asynchronous motor cont-

rel boxes compooed ot three-pole 
circu:lt breaker with l"olease of 
moninel current 16-160A o.nd mas-. not!c starter with thermal relay 

10 ,40 ·400 16-160.A. pc I 
~ 

• 
2 Three pole power cabinet wlt h 

knife-switch and fuses 100-)00A, 
1 24 24 JBOV AO ' pc 

3 

I 
JBOV AC power distribution points 
with three-polo release o! 250A 
nnd ten circuit breakers with . . 
release ot 16-160A. po 5 170 850 

• 4 Three-pole 380V AC dust-proof 
macnetic stnrtero vii th 1hermnl 

10 1 10 relay 6JA., 40A, 25A pc 

Lighting equipment 

5 Distri but:lon point~ vii th ~i.npu t 
circuit breakers without releasqo . 100A, ~ith 12 onc-phaee switcher 

' with electromagnetic and thermal 
~ ) relaaaes 20A pc 50 150 

' . 
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1Gt 
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8 

NOS 
Tnns. 

No ICCOl'dln1 . 
to~• No 
flows beet 

. 
6 .. 

7 

8· 

. 9 

10 
.. 

, 

2 

3 

2 4'1 

. 
Ty pr, . 

Name and technlc1I char1cter11uc1 brand, 
model, 
code 

One-phnso atep-dow~ transformer 
JB0/220/24 VA . 

Installation switches 10A, 220V 

Two-pole plug-and-socket connee-
tion ~o A,·2?.0V. . 

"' Lwninaires 

Inconcencent lo.mp s · • 
(arc, mercury discharge) 

-··--- .. 
TOlAL ' 
Section II. Materials 

Power cable up to 1000V with 
four aluminium cores with PVC . 
insulation and sheath (different 
core 11ections) . 
Power cabln 660V, '''i th rubbc'r 
or plastic insulation rubber or 
PVC sheath, 2-4 aluminium cores 
4-70 mm2 • . 
Control cable wlth l'VC insula-
tion and sheath, 4-.37 aluminiu~ 
cores 2.5 mm2 

Unit Net we1111t, kl 
Manuf1ctu'ed Quan• ol 

I • me11u· tlty of one tctal 1nd11enou1ly 
rement piece 

·-

pc 5 10 50 

pc 100 · o.6 60 

pc 100 o.6 60 

pc .300 20')0 
' 

I 

pc 500 175 ....... -- .__. ........ .._..' 

,J779 

• km 1.15 540 

km 1 · aoo aoo 

' km " J 200 600 . 
, 
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A. 

9 -

NOS 

No Affording 
to flFOC'«'!ll9 
tlowsllel't 

. 
4 

5 

. 

. 
Trans. 

Name ond tcchnkol rluunctcrlstlcs 
No 

Installation nluminium wire 
2.5 mm2 with PVC sheath 

... 

TOTAL 

Steel pipe IS ~5-65 

TOTAL !or section I 
Equipment 

ror Slection II 
Materials 

. 

• . 

I 

24~ 

I Typ«', Unit Net wt"ll(ht, kg 
Quan· M•nuf1r.tur~ brnnd, of • 

model, lllCll!lll• tlty of one total tnd111enou11y 
code rcmcnt piece 

km 5 16 80 
····-··-- .. .. - ........ . .... . -·· ... ~ .. . .. . ···- ---· .... 

2020 

m .3220 9012 
.. .. 

I . 
• 

3779 

11032 

• 

I 

. I 
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NOS . Ty pr, Unit Net weight, k1 
M1mufactured Trans. 

Name and tCl'hUll'al chnrnctcrls\lcs hrnml, of (JuRn· . No &C<'ordlng 
mu•lel, mcnsu· llty of one total 1ndl1enou1ly •o f"OCC'!lll No 
code rrmcnt pll'CC tlow!lltc..-1 

. . 
Section I. Equipmnnt. Elcctrlcal 

Lighting equipment 

1 Dlntribu.tion point.n \'lith input 
circuit brcnket'n wl·tliont 
rolt'nnnn 100A, • wl th G thrcP-pha::ic 
:ml tchcs wi·th electromn.cnotic 
nnd thermal relcnaea of 6JA I>C 7 50 .350 . ' 

2 Cont;rol ca.b.tnet • pc 1 1 ,JOO J.)00 

J Distribution box pc 
• 25 25 625 

4 I Lumina.irco pc .340 4100 

5 Incnndencent lnmps 
I ( n.rc, rnorcury dl oclmrc;c) pc 140 0.1J 21 

~ . . .. .. . . .. . . . . . .. . .. .. .. -·· 
TOTAL • 0396 
Section II. i\lQ te1•il\lA 

1 Pov1er co.bl~ 600V with J'U bbm· or 
plnntio in::iulntlon, ruhl>flr or PVC 

I 
nhf'•.tth, · 2-4 aluminium coreo 
4-70 mm2 km u.5 800 6800 

• 

l I I 
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NOS . Type, Unit Net wt'l((ht, kl 
M1rnuf1ctured - Trans. of Quin· -Name end tcchnlc1l cherecterlsllcs brand, 

I • No a«ordln1 
No model, mcasu· my of one total 1ndlge11ou1ly to procen 

code rcmcmt piece . t:owsheet 

. 
2 Control cable with PVC inouln-

tion nnd shcnth, 4-J7 aluminium 
cores 1.5 rnm2 Jan 2. 5 1500 

) 1 Installation nluminium wire 2. 5mm:~ 
\lith PVC sheath km 5.5 86 . - ... ----· -· ........ ·-------·· -·-. - .. . ··- . . . ---- .. ..__._. 

TOTAL 8.388 
' 

4 Steel pipe ID 25-65 • m 1050( 27500 
.. -- . -. .__._ 

I TO~AL for section I 
Equipment 0396 
tor section II 
Materials .35088 

• . 

• . 

I • 
. 

c.::;i~,,., .. lf1.1.~;~ .. .'\. .... ' ~ '11 




