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1.1. Ge~era! assumption criteria 

At present the aluminium industry cf Iran (the 

a:u!'!li~ium smelter "Iralco") uses impcrted alumina as raw 

mater ia 1. 

Iran has large proven deposits of aluminous ores 

:a!unite, bauxite, nepheline) which may be used as the 

do~estic raw material resources for development of the 

alu~inium industry. 

The promoter of this project under the UNIDO Contract 

r:c. 90/204/2(15 is c..'1 Iranian state company ARMP formed in 

1982/83 with the purpose of surveying, development and 

mining the ~eposits of aluminium ores in the country and 

processing them into alumina. 

Executor of the project is the All-Union Foreign Trade 

Ass- ~:atior: "Tt"C'hnoexp•:-rt", Mose-ow and All-Union Research 

and Design Institute of Aluminium, Masnesium and Electrode 

Industry, "NPO VAMI", St.Petersburg. 

One of the aims of the above contr.?.ct is the project 

opportunity study of the integrated conversion of Iranian 

nephelines to produce alumina, cement, sodium carbonate and 

potash . 

1.:. Plant capacity 

7h~ a:u~ina capacity of the plant is 200,000 tpy. 

Output of co-products (carbonates and cement) is 
-:-'-'>· :·rr.in-:-d by -:-a 1-~:1 lat ions cn the basi .3 ·:·f qua 1 i ty of 

- 15.3.:CJ~J tpy 

i~cl.~0dium carbo~ate - 35,4:10 tpy 

pc·t::ish - 115, l(i(l tpy 

pcta3s'.u~ sulfate 2,600 tpy 

- ~· , ~ .g 5 • :1 ( Cl t p y 
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' i .. 3. F'-=:.w !:".at~rial res·)urces 

As r~w ~~terial the use wi:l ce m~de of n~~~eline Gre 

~~-,~·::t Eei..:::gah de-posit. Reserves .)f tl:e quality ore are 
t:·stimated at about 120 million t. 

According to the process flow3heet the us-= will be made 

of limestone from deposit Shiramin, whose reserves are 
estimated at 160 million t . 

To secure 20 year operation of the plant it would be 

required to provide about 26 million t of nephelines and 

abc~t 120 million t of limestone (in case of the use of 

local clay for cement production and 100% use of bellite 
mud). 

1.4. Location 

The plant is located in the region Shiramin, north-west 

section of Iran, in vicinity of the limestone mine. 

The fenced area of the plant is 280 hectares, mud 
disposal area - 25 hectares. 

1.5. Technology 

Technology for processing nepheline ore and 

co:1centrates was develcped and commercialised in Russia on 

the industrial scale, total output of alumina frcm nepheline 
t~ing over 1 million tpy. 

The basics of the technology for conversion of 

nepheline ores are sintering of ore ~ith limestone in rotary 
' . 1 r:1.ns. 

Resulting sinter is leached to generate bellite mud 

wi~JL m·:>isture t.:u11L~11t of 40-45~~ which is used for cement 

p:·0ducticn by the wet method in rotary kilns. 

Fregnant liqijor resulting fr0m the sinter leaching is 

fed aft~r desilication for production of alumina and 
cart .Jr.ates. 

1.6. Financial evaluati~n 

Finn.n-~ial t\lld ~con•)l'1ir_' ':"Valuatiun of the 1nti::·grati::d 

prc~ess f0r c0nversion cf the Razgah nepheline ore has b~on 

6 



' 
·~ 

r. 

• ·• 

' f 

'f 
·' I 

--
. ~: . 

. - "i,,... _... ..... __ 
. .., --.. 

t=:·..:.p-~~·..:-::l -~-n ::3.sis -:: C\ist..::·Mer (Iranian cor.-,pany ARKP) with 

.:::•_• (: ·.b.• L~•;rri.::: c.:-·:-:<:-;:·.=-d c·.:·::-:p 1.1t~r model CC!'1FAR. 

Capacity 0f ~h~ alumina plant as per the contract is at 

level of 200,000 tpy with output of corresponding 
quantities of co-products (calcined sodium carbonate, 
potash, potassium sulfate and cement) . 

Capacity of a cement plant when using local clay as a 

correcting aluminous admixture, with the full utilization of 
bellite mud, will be 5,58~ mln.tpy 

1.6.l. Total investment costs 

Total costs for construction of the production 
facilities and infrastructure are estimated at US $658.3 
million and Rial 646838 million, with 

US $ mln Rial mln 
1. Production complex 

- imported equip~ent and materials 

- Irarian equipment and materials 

- equipment installation 

- civil works 

- pre-production costs 

- contingency 

Total of item 1 

2. Infrastructure 

Working capital requirements amount to 
an1 Rial 2578 million. 

1.6.2. Project financing 

322.5 

38645.0 

6379.0 

481898.4 

98.3 15304.9 

42.1 

462.9 596450.0 

195.4 50388.0 

us $8.9 million 

Provision of the project with funds is to be 100% at 
ex~ense of governmental financing. 

1.6.3. Production costs 

Tctal ccsts for production of products is estimated at 

U~ $81.3 million and Rial 55641 million with: 

us $ mln Rial mln 
- ra.w material 1. 45 2462.2 
- varirJus rr.aterials 28.41 12?·3. 4 
- ~ .rr~cess fuel .3116.4 
- prrJcr.:ss utilities 1 .. '35 11311.0 

7 
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m~:~t~~.3.~~e materials 

T·~ta l ·:-f c;erating cc st s 

- depre2iatian (average far 

15 years of operation) 

1.6.4. Financial analysis 

The tentative C•)n so 1 ida ted 

1347.2 

8.06 3535.l 

2. 14 1789.7 

1~4S 1'.:38.8 

43.39 16328.8 

37.90 39312.0 

calculations proved 
n)n-viability of the project when estimated on basis of 

total costs (hard currency plus local costs) due to high 

costs of civil works and installation under conditions of 

Iran a?1d inconsistency of the exchange rate between Rial and 

US dollar with prevailing market prices. 

Since in the design criteria of ARMP it was suggested 

that the viability of the complex construction should be 

estimated only on basis of hard currency costs and revenues, 

~h-: fact.:•r fd· conversion of local costs into hard CU!:rency 
was taken as ::ero. 

The calculations made indicated the following basic 

financial and economic indicators of the project for the 

alternative selected (taking into account only hard currency 
income and expenditure): 

- total investment costs 

with fixed capital 

average annual cash in hand 

with depreciation 

- $667.2 million 

$658. 3 mill ion 

$73.5 million 

- $37. 9 million 
- intern~l rate of return an investment- 5.8% 

- payback period - 9.6 years 
breakeven point (in 5th year of operation) - 31% 

1.6.5. Sensitivity analysis 

A ~~rformed sensitivity analysis of the project jn 

rc::·l=tt i·:in tl' variatic:i c•f the major factcrs determining it,s 

f~a.sibility (prices of products, operatbg costs and capital 

in···.·strn~nts) has sh·)wn, that for thr::ir variation in tho:> 

) :·:\•:£-?·A ;.::5~.:. tht-re iB 11<:- appreci~ble improvement !:'f the 

8 
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~f the project 

1 .. ' 
.... I • • • ~ep!:e~ine ores f!:om the dep.:-si t F..a:::gah may be 

processed into alumina, cement, sodium Cbrbcnate and potash 
according 

technology· . 

to the Supplier·s proprietary industrial 

Implementation of the considered oroject allows 
establishment in Iran of domestic source of supply of the 
existing and future aluminium production -2apac it ies, 
eliminate imports of this product and reduce import of 

calcined sodium carbonate, eliminate i:nports of potash and 

establish its exports, and to satisfy d'mand of the country 
in cement. 

1.7.2. The results of the financial and economic 

evaluatic,n indicate the possibility of implementation of the 

proposed concepts (hard currency for construction and 

operation of the complex at expense of hard currency savings 

for import purchase of alumina, sodium ca~bonate and potash, 

as well as additional revenue from exports of potash will be 

paid back in 9.6 years at internal rate of return on 

investment at a rate of 5.8%. The savings and increase in 

hard currency revenues will amount to about US $35 mili :•_·n 

in average for 15 years of operation. 

A final decision to be taken by the Government cf the 

Islamic Republic of Iran taking into account the political, 

so2io-ec~no~ic, nat~onal and other priorities. 

1.7.3. This study has teen prepared in full sc0pe as 

pr0vided for by the Contract a~d c0rresp0nds to the 
·~1ideli1:es for pr~p~ration of indudtr::i.1 f":asibi:ity 
studies ... 

L.. GENERAL ECONOMIC DATA 

2.1. Genera~ information 

In 1::-3(: c.::ns1imptio:·1 of rdumir~i·Jm in :r;;.n :::t.r.'if"\l.Jnt•:·j t0 

75,(::n t. :tis p:a:1ned to in·.::-rea~e ·~··:insumpti'Ji·i t•) 120,00C 

tpy in t!-.e nefir futur-.: <11d th-c·n t0 30(;,-4(,Q.(l:J(J tpy. 

9 
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~~~ =~:er~~l for production of aluminium metal. 

indust~·;·, 

kitch~n 

7~e cnly aluminium smelt.er Iralco with capacity 65,700 

tpy operates on i !".:.; 2rted alumina ( 135, 000 tpy). Demand fc1· 

a:umina in the near future will increase to 200, 250.000 

tpy, then to 60C. 800,000 tpy. In case of import of 

~1~~ina, Iran·s costs in hard currency will be US $150-200 

''· i: l ion/; .. ear. 

Thus establishment of 

domestic raw ~aterial is one 

alumina production 

of the tasks of the 

out of 

I!·an has th ... ··::e sources of aluminium ores: alunites, 

bauxites and nephelines. All types of raw materials have low 

c0~tent3 of alumina containing components. 

Alunite reserves amount to approximately 250 million 

t·~r:nes, bauxites - 54 million tonnes, and nephelines - at 

least 1 billion tonnes. 

Geol0gical survey, study and amenability tests for 

production of alumina from local ores were initiated by the 

Iranian Government in 1981 with establishment of the 

Aluminium Raw :·1aterial Programme CARMP) under auspices cd' 

the Ministry of Metals and Mining. 

Under the project DP/IRA/85/003 "Development of alumina 

in.Jc.lstry" (completed in 1990) the large scale project. 

._pp_rtunity study (FOG) was implemented and the feasibility 

.:::t1idy en the basis of proven reserves of alunites and 

h:;.1i:-::ites. In this period (1985-19.38) the nepheline study was 

:. ~ _pr._vid-"·j b·:Ct<.u.se of la·:k .:if g~ol.:1gical and t.c·cbnol·)Ei".:,_l 

i:.:'. J!·:r.ati .. n, ar!d because of ab:oer:ce of conclusi0ns c·n t•·.:. 

~11dr.ite and ba1Jxite projects . 

.Jl..3 ~i res11lt of the study of p·.:.<ssibl~ conversion ,-.f 

0:.i1ll:it~s and bCJ.uxites it was det-::rmir:ed that the alunit-:: 

~r,.}j,;ct ca!ln)t be imp~em~nted due to impossibility of s;-d•:.-s 

.·.f lEi.rg•:.-: ·1:ic:int:.ti-"s (400,000 tpy; of r:·">-pr0duc·~d sulfuric 

'i·.;U, 5!J.:r· 1_ !.'"lPPlY of caustic P·~·tash and relatively high 

. ... 
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'..-.t• i:: • .. u_, '• be~ame necessary 
thr~d 

-

the-
s· .. :iurce - ... 

'-' . 10ca: al~min0us raw materials - n<::-i: he line 

Z.2. Econ0mic strat~gy 

The devel·)J::ment prograrnme of Iran for the 20-year 

period within the framework of the general econ0mic policy 

of the country pr0vides for the priority implementation of 

the efforts aimed at satisfaction of needs of the industrial 

production at expense of domestic sources for hard curre~cy 
saving reasons. 

Given the aims and tasks of the above programme the 

est~blishment of the aluminium industry on the basis cf 

raw naterials within 

the natlonal economic policy of Iran will ensure: 

development of independent economy by improving 

self-sufficiency in raw materials and ind~strial products; 

- industrialisation of large sparsely populated areas; 

liquidation of alumina import purchases, decrease in 

import of other products and savings of hard currency. 

Recently, base on extensive consultati0ns with the USSR 

exp!·essed a desire 

technological tests of 
for comprehensive geological 

s!gnificant potential reserves 
neI--h~line ores for pr·JC·.:ssi1:g into alumina, cement, 

and 

The I:·i1.i:i"\!i govern:r.e;)f, CC·ntacted ur-;:r·•) wit!·. (.ffic-i.al 

?"1u-:-st ~-'-' e:.t"?r into the contra.ct for the nephelii~-:-

i;:!··:·J--·~t. ';"}1..,. C··ntra.ct was financed thr·-·ugh the C•):·.trib 1Jti0n 

pr.·:vidE>d by Ira:1ian side Ci.nd th!·ough a 6~ contributi.:>L by 

the USSR to the P"'!rmanent budget of UN IDO. 

The :··:·su:.:.s •::-f tl-1•: pri:•ject will Le l:a.J.:~n ir.to a.c:·-:-·~"ll1t 
in the future decisi0ns by the Gcvernm~nt 

II 
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Th~ frcje~t ~r0m~ter fr0m Iranian sid~ is tte state 

·:: .·:::par:.y AE~P estabL..si;"?d in 1982-1983. 

ARMF ~ngages in the study, development 3nd mining of 

the aluminium ore deposits in the country, as well as tests 

fer processing raw materials into alumina. 

2.4. Project executor 

The project opportunity study for construction in the 

Islamic Republic of Iran of the plant for integrated 

conversion of nepheline ores from Razgah deposit to proctucc 

cell-grade alumina, cement, calcined sodium carbonate and 

potash is implemented in accordance with the Contract 

N0.90/204/205 between the United Nations Industrial Develop

ment Organisation (UNIDO) with headquarters in Vienna, 

Austria and the All-Union Foreign Trade Association 
· T•.'Ch!v: .. ex:r:ort .. , Moscow. 

The POS is being prepared by the All-Union Research and 

Design Institute of Aluminium, Magnesium and Electrode 

Industry, "NPO VAMI", St.Petersburg, which has the knowledge 

and experience in the field of processing nepheline ores and 

designs of which were used for construction in the USSR of 

three alumina plants operating on nepheline raw materials. 

2.5. Aims of Projects 

The aim of this project No.90/204/205 is as follows: 

- rendering technical and methodologjcal assistance in 

s~mpling of representative samples of nepheline ores and 
limestone; 

- running laboratory and bench-scale tests; 

- implem~ntation of the project opportunity study of 

the integrated conversion of Ra;::gah nephelins 0res tJo 

produ ":''] alumina, cement, sodium carbonate and pot.ash. 

2.6. Assumption criteria 

To ~x~cute this project the Soviet expert~ d~v~l~ped 
a.nd s11brn it ted to the I ran ian party ~he m~thodn 10cy f•J!" 

-., 
.L,, 
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~~~iti~~al &~2:~gical i::vestig~tion cf the ~e~he:i~e ~~e 

d·•t=·='sit R.::i.=g5.h. Als0 ·o..t:en ;.;ere typical samples c: .:·!·es 

f·_i:·~\·•tj t~· n:-:·.:·na.Lility ":~sts. 

~he ~e0l0~i2al rep0rt (Report 1) 

~~th~d0l0gy 0f geological investigation 

:;u.:i.lity cf the ore wa.s submitted to ARMP 

lncorpcrati~g the 

of reservea and 

in April 1?91. A 
brief description of the geological studies is given in 
Appendix 1 . 

The technological report (Report II) incorporating the 

methodology and results of laboratory and bench-scale 

analytical and amenability tests of four characteristic 

samples of Razgah nepheline ore (50 kg each) under sintering 

te•:.:hnology · with 1 imestone followed by hydrochemic3.l 

treatment of sinter to produce alumina, cement, sodium 

carbonate and potash was submitted to ARMP in August 1991. 

The investigation showed that reserves and quality of 

(:-t·es from the Razgah deposit allow construction of the 

aI·imina plant with capacity of 200,000 tpy of alumina and 

cement, sodium carbonate and potash as co-products. 

By quality the Razgah ore (20% Al203, 54.9% Si02) is 

significantly inferior to nepheline ores processed in the 

USSR (27-28.5% Al20a, 43-45% Si02), so consumption factors 

of materials and heat energy are expected to be much highe~ 
than in the USSR. 

The results of 

pr~p~rati~n of this 

(F.ep•Jrt III). 

the above reports were used for 

report "Project opportunity st•..;dy" 

As assumption criteria 

u~,::. was also made of the 
for implementation 0f PGS th~ 

Memorandum on visit of VAMI 
~;:··,~i.alists as TJt;If!r) t=-xp-:0-rts in the IsliOt.:nic Rep;hlic c:f I!·""1n 

fr·:·:n April 25 t•:. Ho.y lE 1991 in Teheran, which c·.::r:f:d.ins 

as~o.r;,ption criteria :µre:pared by specialists cf Ira.r:ian £:.!:d 

Soviet sid~s. including the required assumption criteria 0n 

i:1 frastructure, min es f,)r ore and 1 imeston~ pr·:oduct i·:·n. 

r~i!w&y transp0rt of 0re, township, water supply, p~wer 
~·ipply .i.nd gas suppl:; pr~par~d by ARMP. 

A final dra.ft rep·.:irt was C·Jnsiri.=-red a.nd di5cus.sed ::it 

-
13 
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:'he Cust0mcr·s comments were taken in~o account in the 
present final report. 

3 . ~!ArtKET AND DEMAND 

3.1. Demand evaluation 

3.1.1. Alumina 

At present Iran imports 135,000 tpy of alumina from 

Australia, India, Turkey at cost of about US $34 million, 

wh:c:-i is mainly used fo!.- reduction to produce aluminium at 

tLe 'cnly country· s aluminium smeltel' of Iralco company in 
Araq_ 

In the near fu":ure demand for alumina in Iran will 

inc1:ease to 450, 000 tpy and then to 600, ,... 800, 000 tpy. The 

~x1s:1~g alumina price is R 21000/t, i.e. $300/t at official 
exchange rate. 

3.1.2. Cement 

At present Iran experiences rapid development of the 

building industry, especially constr -_~on of houses and 

public buildings. In this connection demand for cement 

Iran produced 15.l million tpy of cement with 

capa~ity of the cement industry being 20 million tpy. 

In the future demand fnr cement in Iran will increase 

tc 3: ~illi0n tpy_ The existing cement price is R 10500/t. 

3.1.3. Sodium carbonate 

Calcined sodium carbonate is impcrte~ in quantity 0f 

l·E,((!(• tpy at pric·:: ·Jf US $200/t. The :na.ii: c:,nsurr,ers of 

c~lcined sodium carb0nate ~re chemical and textile industry, 

fl.n·i P?"·: ·::h.ict icn c·f glass. A 11 p1·oduced sod.: u:n carbonate 

(.3~ ... ;c1C· tpy) will be .-_·i::nsumej by the d·:-mee~ic market . 

. 3. 1 . 4. Fot ~sh 

The p~·es~nt deman.d for potash in Irar. is 10,000 tpy, 

'f th~ ch:mical injust~y 0f 6,oon tpy, 

~···~~·:r!~·-·?:,ical i.:rl 11st.ry ,·f l,(1(10 tpy, ph•:···:~~r~phy, el·~:::tr,)

pli-ttinF,, ·~tc. of about .3,(1(J(l .:py. All •)f th-:- above a.m.::.unt is 

I4 
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The t:ulk quantity ·)f products turned c•ut by the complex 

a.irr.s at the domestic market of Iran (alumina, cement, 

cal:ined s0dium carbonate, pota3sium sulfate and partially 

The quantity of potash to be exported 

acc-:)!·ding to data on the internal demand of Iran 

t~y) is 105,000 tpy. 

annually 

(10. 000 

Retail price of the products according to ARMP design 

criteria are as follows (Rial per tonne): 

- alu~ina US $200; 

- cement - 10500; 

- calcined sodium carbonate - 20000· 

- potassium sulfate - 24500. 

Potash price according to data of Section 3.1.4 is 

assumed at a level of US $650/t for export and R 45500/t 

(based on official exchange rate of Rial). 

3.3. Plant capacity 

Capacity of the alumina plant based on nephelines of 

t;!-:- P.a::gah fopos:t is defined by the contract to be 200,000 
tpy. 

Acc0rding to the provided technological calculations 

t3;:-:-j on 200,000 tpy of alumina from Ra::gah nephelines the 

plant p~od~ces ~s co-products: 

i=·: :.ash 

pJta~sium ~ulfate 

35,400 tpy; 

- 115,100 tpy; 

- 2.600 tpy; 

r~m~nt (bas~d on lOOt use of bellite mud) 

and ·)!1 local clay as corrective 

;:,. l I:l i :< t U l' e - s.sss.:oo tpy 

W'..t:.!; abc,.1e ,;-ipacit;,- of the al•.imina pl-=i.!1t th.:: exp~·)r,::d 

r··~>:!·v···s ·:·f ::~ph·:l :ne or~s w0uld s-::c-ur'O! its rJp~r&tion fur 90 

Y""t!"S, and explo:-.:d r~s-:rves of l im~5t0ne r a ~econd maj•)r 

15 
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3.4.1. CO?:.:.-~r~d~ a:umina from nepheli:.e:s 

Chemical composition, % 

.... 

------------------------------------------------------------
Sum of R20 LOI 

in terms of Na20 

------------------------------------------------------------
J.03 0.01 0.3 0.46 99.2 

------------------------------------------------------------
Size distribution: 

size, mm content, % 
+0.1 10 
-0.1 +0.05 40 
-0.05 +0.04 15 
-0.04 35 

Specific surface area - 55 to 70 m2/g 

Density - 3.5 to 3.6 t/m2 

Angle of repose - 39 to 420 
Bulk weight - 0.95 to 1. 0 t/m3 

Content of oC-Al203 - 27 to 30% 

3.4.2. Calcined sodium carbonate 

Na2C03 

K2C03 

K2SO" 

3.4.3 . Potash 

K2C03 

Na2C03 

K2S04 

Ab03 

3.4.4. Cement 

- 98.5% min 

- 1.5% max 

- 0.25% max 

98.5% min 

0.3% max 

- 0.65% max 

- 0.05% 

Purtland cament ·.Jut vf nepheline raw materi-11 is ::f 

grade 400 (40.0 MPa). 

16 
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.; . ~:~\.\ ::.:..-:-t.:!\:.~:.S A~J OTHER PRODUCTION INPUTS 

~-~- ~ep~~line ore and l~mestone 

As !-~w mat~!:"ials f·')r p!:"oduction of alunina. 

::3.:·b:·:,ate, potash and cement the use is made of the Razgah 

n~pheline ore and Shiramin limestone. 

:h~ Razgah deposit is situated at about 140 km NE of a 

pr:p0sed plant site and 85 km east of the town of Tabriz - a 

maj·:ir industrial and administrative centre and a railway 

stati~n. By now its exploration status c0rresponds to an 

exploratory-evaluation stage (according to the Russian 

~lassification of stages of geolcgical-exploratory works). 

~·::: pr-::;aration 0f this deposit for commercial mining it is 

carry out a preliminary and detailed 

exploration with transfer of the reserves into commercial 

categories B and C1 (with a share of B reserves not less 

ttan 20%). For the total reserves and composition of the 

cres within the most promising 

explored area see Table 4.1. 

blocks identified on an 

Table 4.1 

Reserves and an average chemical composition of the ores* 

in the blocks taken for calculation of reserves 

- ·----------------------------------------------------------
Average content, % 

Reserves -----------------------------------------

mln.t 

·----------------------------------------------------------
\•:-::~ t-::rn 38.7 20.29 3. 11 9.1'2 ::.5. 79 2.2:; 3. 27 

:-:~1~t·::rn 62.2 19.59 3.35 9.82 54.83 2.64 4 . (: 1 

T :i• ... ,:i. l 100.9 19.87 3.25 9.78 ~5. 19 2.49 3.43 
. - - - - - - - ------ -----------------------------------------· -

' Due to an incompleteness of the chemical-analytical works 

th~ rlata o~ ~re c0mp0sition is of a preliminary nature and 

r.,~s to be c ld.r if ied. In tr.e ir qua 1 i ty the Razgah orF;S are 

murh inferior in comparison with a nepheline raw material 

u;;F:d in Russia. 

-
I? 
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For an annual r~quir~~e~t 0f 

a~out 1.~ mln.t tte res~rves 

-'-c."- •• --- . - -... .... .... 

t~~ plant in nepheline ore 

~=~~ Western section ~ill 

:~~~ 3G years. an~ that fr0~ Easte~~ section - 49 ye~rs. If 
~e~u!red, a considerable 

7c.k!ng into accoc;.nt 
in2rease of reserves is possible 

the significant deviations in 

c1etermining co:::"''· ts of K20, Ab03, Si02 in the ARMP and 

1AMI laborat0r:-s, f~r techn0ec0n0mic calculations the 

f..)ll0wing aver «= ccmposition of a nepheline ore was 
a~sumed: 

Table 4.2 

Ciu::111ical composition of nepheline ore, % 

------------------------------------------------------------
Name 

------------------------------------------------------------
Nepheline 20.0 3.2 10.2 0.075 54.9 3.7 2.0 2.7~5 3.2 

------------------------------------------------------------
Due to low content of alumina in nepheline ore of the 

Razgah deposit (20% against 27-28.5% in ore processed in the 

USSR) and high silica content (54.9% against 43-45% in the 

USSR) the Razgah nepheline may be classified as low-grade 
cres. 

In the sintering technology of nepheline with limestone 

the main impurity in the ore is silica. Each molecule of 

silica shall be bonded int0 ins0l~ble compound (in soda 

liquor) - dicalcium silicat~. whic~ with high content of 

silica results in high consumption cf limestone and higl1 

hi:-at consumption for sint.e:-h.g. 

The Sl:iramin deposit is situa.:-:-j .:i.t at.Jut 6(J km SW of 

!abri::, at 3 km nL··rth of the Shira::-,i:: ··illage, at ab:·ut 4 l-:m 

ft-.'.'m Shir"1min railwe.y siding. This ·:!eposit was explc•r-:-d in 

the 80 s fnr limes~ones to be used i~ lime production, but 

tho:- use ·::..f this data. is limite:! :j1_;.~ to a ~onsid""'rat~i::: 

1iffcrence in requirements 0~ q~a.::y }f a raw rnat~ri~l tc 

te U3~d f0r production of alu~!na Fr~m the d~t~ ba.2ed 0n 

£ampl ing lunrs L'f ca!·h.-.n~te r("l···~s ··Jirried •:.ut by ARMP 

~._.g-:-ther with GSI, in th•=dr !!ec-tic:1 -:_-,;:. layArs 0f l irn.=·s~•:ne 

IE 
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~s:inat~d t0 be 160 mln.t thus me~ti~g nepheline complex 

~e~uirement for 25 years. Due tc a low degree of a deposit 

~xplc=aticn status, meeting the req~irements of a detailed 

prJspecting stage, for preparation of the deposi~ for 

.:·~r.:m.ercial development it is nec:essary to carry out its 

preliminary and detailed exploration. 

According to the ARMP ar!d GSI data, the Shiramin 

limestones by contents of silica and iron oxides in majority 

·:f cases meet the alumina production requirements, but a 

·~onsiderable portion of the limestones (about 25%) is 

repres-:-1~ted by dolomitized varieties with MgO content 

exceeding a limiting value (over 1%). This calls for a 

detailed delineation of these varieties during exploration 

and their selective mining when operating the deposit. For 

an average estimated chemical composition of the limestone 
see Table 4.3. 

Table 4.3 

-------------------------------------------------------------
Name 

-----------------------------------------------------------
'.:,imi::stone 0.07 0.075 0.6 0.05 55.0 0.905 43.3 

-----------------------------------------------------------
The nepheline and limestone quarries, and also crusher 

~nd classifier plants are designed by the Iranian side. 

~~der ag~eement with ARMP at the stage of POS the limestone 

~ruster and classifier plant and limestone storage are 

i~~0r~orat~d in the nephelin~ plant make-up and its c0sts 

will ~e PStim&.ted by Suppli~r. 

4.2. Cl~y. iron ere, gypsum 

in ci::ment producti0n fr0m muds of the ~lumina plant in 

p,_.ssia the use is made of b-:luxite a5 "'1l11minous admixt·;re. 

ru~ tc i~availability of bauxi~e in the region of th-:: pla~t 

~i•n in Iran, POS c0nsid~r~ con~tructi0n cf the cement plant 

with ti;:;e rJf 10-::al l•.JW·grade cl.:i.y. 

19 
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As tte ~orrective admixture with iron oxide the use is 

:'.;:.~·" ·=< local iron ore. Gypsu;n i:5 a.dc'ed t·J clinker. 

~h~mical ccmpcsition of ~orrective admixtures are shown 
! •: Table 4. 4. 

Table ~-4 
Chemical composition of clay, iron ore, gypsum 

------------------------------------------------------------
Name Cao Other LOI 

------------------------------------------------------------
Clay 13.74 

Iron ore 1.03 

Gypsum 0.81 

45.81 

13.4 

2.73 

6.82 

81. 76 

0.74 

12.4 6.95 

1. 22 

32.75. 45.25 

(S03 31.2) 

14.28 

2.59 

17.72 

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

4.3. Fuel 

As a process fuel for the sintering kilns, calcination 

and limestone roasting of the alumina plant, cement kilns 

and carbonates driers there is natural gas supplied over the 

pipelin~ by the Iranian natural gas company. Heat capacity 

of gas is 9200 kcal/Nm3. 

As a standby fuel the use is made of high-sulfur oil 

with sulfur content of 3% supplied from Teheran by rail Heat 

~~~a~ity of oil is 9500 kcal/kg. 

Given negative infl~ence of sulfur in oil on production 

o~ ~arbonates the Custcmer suggested to consider a possible 

~s~ of ljquified gas or gasoline as a standby fuel. Heat 
capacity is 11000 kcal/Nm3. 

4.4. Steam 

For process needs (deailicdtion of process liqu0rs, 

~'lap)ration of sodium carbonate liquors, etc.) the use is 

maJ~ of stea~ at 8 bar pressure as a heat carrier, which is 

~JI!Plied t•.:> tLe alu:nin;1 plant from the steam and t:":-wer plant 

~0 be designed by the Iranian side. 

1 
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F0r liittin~ use is made of a.c. at 220 V. 

Fewer to the plant is supplied from the gas generator 

5tation to be designed by the Iranian side. 

As a standby source the use is made of the Iranian 
pow~r grid at 220 kV. 

4.6. Water 

Water for industrial needs, and service and potable 

wa.ter is supplied to the plant over the pipeline from three 
alternative sources: 

.A.. Underground water 40 km north-east of Shi ram in. 

There will be built 15 wells, purep station and pipelines. 

B. Underground water 66 km south of Shiramin. There 

will be built 15 wells, pump station and pipelines. 

C. Water from the river Zarrin 88 km from Shiramin. 

There will be built a channel and filtering station for 
feeding water to the plant 

4.7. Auxiliary materials 

4.7.1. Filter cloth, flocculant 

For implementation of the process the use is made of 

caprJn filter cloth and synthetic flocculant of kind '"Alclar 

500' to b~ imported from western developed countries, USA or 

..;.7.2. Grindir:g bodies 

Fer gr~nding the us~ :s ma.de of grinding b0di~s (b~ll, 

r···ds) of special steel to be imported from the USSR. 

4.7.3. Refractories 

For lining the kilns, .jriers the use is r~.ade ·:·f 

~-~fraccc•ry bricks 0f firecl:i.y and rnagn-~sit.:- to be i:!!p·:irt-:>1J 
fr·:i1!1 tho:- us::>R. 

.... 

:~I 

' 
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~-7.4. Hydrschl0ric acid 

For chemical c:ean!ng th~ heating surfaces ~~~ filter 

~::\::}: t!1-= use i:: r.:~·==~ c-f !:,·d:"(;Ch.1~:-ric a·~id av·a.i~3.~~-:: i.!1 Ir3.n 

i:1 S!1i!:"a::e. Acid to t:-.e plant will be delivered in r·-Jad 

tankers. 

4.8. Consumption factors per tonne of finished alumina 

Table 4.5 

Item Description Unit Qty Remarks 

-----------------------------------------------------------
1 Nepheline ore (natural W=2%) t 6.4 

2 Limestone (natural w = 2%) t 11. 9 

3 Coagulant ( Alclar 500) kg 0.315 

4 Hydrochloric acid kg 10 
5 Filter cloth m2 0.25 

6 Grinding bodies kg 25 

7 Refractories kg 15 
8 Fuel t 2.33 

9 Electric power kWh 2000 

10 Steam Gcal 2.0 

11 Fresh water m3 25.0 

Co-products 

1 Bellite mud t 11. 31 
r, Carbonate liquor m3 4.33 "-

(85.5 g/l Nu20 as Na2C03) 

4.9. Consumption factors per tonne of carbonates 

Tabl~ 4.6 

Descr~ption TJnit Qty 

C'arhona t•:: 1 iqu•Jr m3 5.'3€ From 

( 8~ .. 5 g/l Nr.i.20 as N1':1.2C03) a : u rr, i ;, a 

pl1.Lt 
r, S t,F:-'"1.rn ( r3 at_a) Gcal 2 .. '3 3 ,_ 
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10 
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-, 

~l-::ctric pcwer 

Fuel 

- .-- ·-· ... ~ 
. ~-----·-

r_'n it 

kWh 

t 

zoci 
0.054 

4.10. C0nsumption factors per tonne of cement 

Table 4.7 

De;;;cription Unit w/clay Remarks 

Bel lite mud to mix from 
(dry basis) t 0.255 alumina 

Belli te mud to cement plant 

(dry basis) t 0.15 

Limestone (dry) t 0.645 
Clay (dry) t 0.207 

Iron ore (dry) t 0. 011 
Gypsum t 0.05 

Fuel t 0.161 

Electric pow~r kWh 125 

R~fractries kg 2.1 
Grinding bodies kg 1. 0 
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7able 4.8 

------- ----------------------------------------------------
Description Unit Annual requirements for Tctal 

pr".:'d•1ction of 

Alumina Carbo- Cement 

nates 

------------------------------------------------------------
1 2 3 4 5 6 7 

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

I Raw materials 

1 Nepheline ere 
( ~e· H::o) (1 (l (1 t 1280 1280 

2 Limestone 

(2% H20) 2380 3675 6055-

II Materials 

1 Synthetic floe-

culant 

(Al·::lar-500) m3 63 63 
2 Filter cloth 000 m2 5(! 50 
3 Grinding bodies t 5000 5585 10585 
4 Refractory bricks t 3000 11729 :4729 
5 Clay 000 t 1156 1156 
f Ir,Jn ore 000 t f31 61 
7 Gyosum 279 279 
8 Hydrochlc!·ic acid t 2 (1 0 (J 2 r: f! (1 

I I I S-:>'"r. ipr.:•i:lu·:ts 
.r r- lnnt - . . C'ar~,Jna te 1 iq:1.:,r ~ 

(nCJ.tura.l - F. 5. 5 g/], 

-~:>.rb•. nE-. t"" N~2C) (i c: 0 !~3 .st:-~ 868 
~, :1!·;: bi:- 11 i ~,:. m1.1d (I :1 ~I t ,.,,..,;:_,..., 

~~ ~'.13 ~~ .. ......... .; .. 
. - - - . - - - -------- - - - - .. . .. - - -- - - - .. ~ - . -· - - - - - -· - .. - - -
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- ----------------------- ---------

!r:ln. Km 2 352. 5 6.1 f.S(i 1038.6 
., Utilities 

1 Electric power 000 kWh 400000 698125 1128745 
Heat 

- process Gcal 400000 35f.72(l - 756720 
- space :ieating, 

ventilation, 

hot water suppl}r Gcal 40Ct0 
Ltal: Gcal 400000 356720 - 7~6720 

3 Recycle water mln.m3 100.0 100.C 
4 Fresh water - .. - 5.0 5.0 

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

4.12. Supply programme of Plant 

Si..ippl;r progra:nme of plant i5 adopted by ARMP data based 

on possible sources of supply of material resources and 

utilities, and the requirements of the alumina plant in the 
resources. 

Table 4.9 

------------------------------------------------------------
It.r:-m 

. 
.I. 

') 

·-
3 

4 
I" 
u 

6 

7 

8 

9 

10 

Ri::s0urces Source of 

supply 
Delivi::ry 

meth0d 

Minimum 

~tock 

(days) 
. - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -

~:ephe l in-:: c.-ri:: 

Limest.0ne 

('i l 

lfatura l gas 

El•::ctrL ~C•W"'r 

Steam 

Water 

Clay 

G~'psum 

Iron ·:ire 

Ra.zgah 

Shira.min 

Tabriz 

SFP 

SPP 
4 () km fr0m 

Shi ram in 

50 km min 

:~h ir~min 

railway 

cc.-nveyor 

gas rip~lirie 

truc:k.5 

d0 

7 

3 

1 f, 

.3 (J 

3 (J 
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3 4 5 

Filter cloth Import 30 

Synthetic floccu-

lant via do 30 

Grinding bodies Dissolfu railway 30 

Refractory brick do 3 30 
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5.1. ~~~ecticn cf pl~nt site 

7he p~0p·J~ed plant si:e is Shiramin region located in 

nGrth-w~stern part 0f :ran 100 km south of Tabris and 200 km 

west of town 0f Ra=gah . 

The alumina plant is located in the vicinity of the 

limestone deposit. 

On suggestion of the Iranian side 5 alternatives of 

j0bsite for construction of the plant were considered which 

are located 2-10 km away south-west, north-west, north or 

north-east of the Shiramin limestone deposit on mostly level 

plots of land in the vicinity of the existing rail and motor 

ways. 

Concerning sources of supply with fuel and nepheline 

ores all tl1e above alternatives are approximately equal. 

Data on physico-rnechanical soil characteristics are not 

availat :~ for all sites, same relates to hydrological and 

hydro-h)- .: :·0geolog ical characteristics of the region. 

Tentative selection of the site No.3 as recommended was made 

taking into account the general requirements for plant 

construction conditions. 

In case of construction on this site: 

- no need to relocat~ any existing agricultural crops 

or structures; 

distance fr0m s~pply sources 0f limestone 

alluvium is minimal - 4.5 and 2 km, respectively; 

and 

- estimated lenght c·f the connection line tG the 

existing railw~y 0f about 3 km may be extended practically 

c.:: l eve 1 land ; 

- ri~k cf fl0odicg with salt-!ad~n water is eliminated; 

- site is located in optimum conditions regarding p0wer 

and wa~er supply. 

The site No.3 measuring 2.5 by 1.5 km is located 7 km 

w~st of the town of Shiramin extending from north-we~t to 

~'-''.l t!-1-· -=-a~t, A P1 '. 1 way r:;1: s 1, 5 }:m n0rth of the site a long 

th-:- ':he sa1t hke, a m0t0r r0ad runs 1 km east 

the s i ~.e. 
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EXPLii:"ATION -

1. SHIRAH IN 

2- LIME STONE 

3. NEPHELINES PROCESSING PDANT 
I 

4.. 

i 5. I 

! 

~JD DISPOSAL WITH PUMP STATION FOR DECANT LIOUOR 

SETTLINC POND FOR RAIN WATER WITH PUMP 
STATION FOR PUMPING OF CLARIFIED WATER. 
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5.2. Characteristics of site 

Terrain of the site is mountai~ous, with hills and 

ridges, lowering in n0rth-west~rn direction from elevation 

of 1400 (region of motor road) to elevation 1300 (shcreline 

of the lake, region of railroad). 

Climate is continental with dry arid summer and cool 

winter, average January temperature is -2°C, that of July 

+31°C, precipitation is mostly in winter and spring. River 

run-off is insignificant. 

By geological structure the site is made up mainly by 

deluvium-proluvium loose deposits of clayey-carbonate 

composition with thickness from 3-5 to 30-50 m and more. On 

the south-eastern, western and north-western borders of the 

site there are outcrops of carbonate rocks of 

Jura-calcareous period, as well as carbonate travertines. 

Level of ground water from the terrain surface is at 

depth of about 15 m. Given areas of watershed and t€rrain 

relief there would be required to build structures for 

controlled drainage of rain and flood water. 

The prevailing wind direction is western. There is a 

possibility of salt dust blown from the lake. Maximum wind 

velocity is 50-70 m/sec. 

Seismicity is 8 points on the Richter scale. 

5.3. Plot-plan 

The proposed plant incorporating the alumina, sodium 

carbonate and potash, and cement facilities will be located 

on the site measuring 2150 by 1200 m, ie. about 260 ha. 

Height difference of the terrain is from 1400 m in 

south-east to 1300 m in north-west. 

The plant plot-plan was prepared taking into accour~t 
the f0llowing conditions: 

- need for ext~nsion of rail spur to the plant with 

connection to the existing railway; 

- securing minimal quantity of ~arthwork and minimal 

soil movement within t~e limits of the site; 

- transport 0: limestone from the qu3.rry located 2 km 

S•Jllth of the con:plex plant site over the ex.is· :r.f -- ! •• 
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road; 

ship!"'.e:n cf fi?:i.::!':ej prod:.icts b;· rai~way transport: 

raw material cc·nversion. 
cooperation between the reain and support facilities; 

- local ·:::.-onditions - prevailing wind di:-ection, ter:·ain 
relief and location of infrastructure. 

The site of the crusher-classifier factory measuring 

about 600 by 300 m is located about 500 m south-east of the 

complex in vicinity of the existing motor read and limestone 

quarry wi~h connections: 1) to the lower complex of conveyor 

gantries; 2) to limestone quarry by large mining dump trucks 

40 t capacity over the projected road with overpass above 
the existing motor road. 

A mud disposal area measuring 500 by 500 m will be 

provided on the site No.5 at a lower elevation 2 km north of 
the complex. 

To avoid intersection of the main streams of pedestrian 

and motor traffic with railway traffic, the inplant rail 

spur with receiving units and storages is planned in the 
north-eastern part of the site. 

Preplant area with administration building will be on 

the wind side of the plant in the north-western part of the 
site. 

The power transmission lines and gas pipeline will run 

along the existing motor road Tabris-Shiramin. Normal power 

supply and steam f·)r pr.: .. .:-ess needs and hot water for spac-:

heat1ng will be frcm the steam and power plant. 

The township will be located outside of the 3-km buffer 

zcne 0f the pla~t in the area of township Shiramin located 7 
km south of the plant. 

5.4. Site preparation 

Formed surface elevation of the proposed site is 

assumed to be 1363 m based on the fellowing: 

- coordination with the elevation cf the existing 

railroad of the station Shiramin 1300 m, which is 

attributed to necessity of running a rail spur to the plant; 

- possibility Of Optimum quantities of Pn.rtr m,-,,;.,,... 
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~erk and move~en: cf soil within the limits of the developed 
t-:>rritory_ 

The leveling of the site (based on the terrain relief 

and the above conditions) will provide gradient cf about 5% 

from south-east to north-west and excavation of soil in the 

eastern part of the site in quantity of 46,300,000 m3 and 

moving it to the dump to 3 km away. Drilling and blasting 
cperations will 'be employed. 

The formed surface elevation of the mud disposal site 

is assumed to be 1300 m being elevation of the surrounding 

terrain. Possible expansion of the mud disposal site is to 
the north-west. 

A rain water settling pond with area of 20 ha is 

planned 500 m west of the mud disposal site. 

The formed surface elevation of the crusher-classifier 

unit is the same as that of the terrain and existing motor 
road, ie. 1400 m. 

The proposed concepts on the plot-plan and its 

characteristic~ are shown in Table 5.1. 

Table 5.1 
-----------------------------------------------------------·-
Item Characteristic Unit Quantity 

-------------------------------------------------------------
1 .... 

2 

3 

4 

Fenced area of site 

Build-up area of site 

Density of buildings 

Length of in plant motor 

roads 

Ar~a of motor road pavemen~ 

~ L~ngth of in plant rail 

ro~ds 

7 

8 

Site preparation 

excavation 

bacl-:f i 11 

Greenery 

ha 

ha 

km 

ha 

km 

m3 

m3 

ha 

260 

88 

34 

40 

48 

12 

46,300,000 

46,300,000 

40 
--------------~-------------------------- ---------------
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5. 5. Logistics 

5 5.1. Railway transp0rt 

According to Iranian side the weight limit of the 

existing railway is 2200 t. which corresp0nds tc 26 rail 

cars in the train with total weight of loaded car of 80 t. 

Estimated length of the rail spur from the existing 

railroad with rail top elevation of 1300 m to the plant with 

elevation of 1363 m and gradient of ~0% is 3 km. Useful 

length of unloading dock tracks is to accommodate half of 

the train, ie. 13 cars. 

The inplant rolling stock is provided by the Iranian 
side. 

Total turnover of cargo shipped and received is 

~2 oqo 00 t per annum or 19,870 t/day. 

To handle the above cargo it would be required to 

expand and reconstruct the existing railways at t.he station 

of Shiramin or construction of the new railw'y station. 

5.5.2. Motor transport 

To handle interplant ~argo traffic provision is made 

for motor transport. 

The major traffic is as follows: 

- delivery of lim~stone from the quarry to the crusher 

and classifier unit in the amount of~& million tpy or 16,700 
tpd; 

- delivery of mud from the mud disposal area to the 

storage, clay, ir0n ore and admixtures is 220,000 tpy or 800 
tpd. 

To transport limestone provision is made for 37 large 

dump trucks of type BelAZ 548A with capacity of 40 t. 

A special motor road with overpass above the existing 

motor road between the quarry anj the crusher and classifi~r 

unit is designed by the Iranian side. 

To transport mud from the mud disposal area provision 

is made for 10 dump trucks of type KrAZ with capacity of 10 

t ~nd a road from north-eastern side about 5 km long 

following the relief of the terrain at elevations of 

1400-1463 m with two-way traffic, paved road width of 7 m 

and road side of 1.5 m. 
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6. ENGINEERING STUDY 

6.1. Production programme 

large 

that 

Due to non-existant aluffiina industry in Iran and 

potential demand for cell-grade alumina it is expected 

100% of capacity will be used. ie. alumina output will 
200.000 tpy. 

As co-products the plant will produce: 

sodium carbonate (Na2C03 - 98.5%) - 35.400 tpy; 

potash CK2C03 - 98.5%) - 115,100 tpy; 

potassium sulphate (K20 - 50%) - 2,600 tpy; 

Total of carbonates - 153.100 tpy 

be 

With 100% utilisation of bellite mud 

the alumina plant) the cement output will 

clay): - 5.585,100 tpy. 

( s.:>lid waste of 

be (with local 

Achievement of the design capacity is expected in 2 

years after startup of the plant, 50% of capacity is 

expected to be rP.ached in one year of operation. 

6.2. Technology 

The nepheline ore and concentrate processing technology 

has been developed and c0mmercialised on the industrial 

scale only in the USSR where over 1 million tpy of alumina 

is produced from nephelines. 

The ba5ics of the technology is as follows: 

6.2.l. Alumina plant. rFig. 6.1) 

Limestone and nepheline ore after crushing ~re WP!' 

gr·.:.1111d with use of recycl~ o::arbonatP. liqtwr and whit~ ir.•.i.j 

sl:ury to ~i% •if ~ize +0.08 mm in such Pr•)porti·:ms s
0
:· th::i.t t:· 

s~~ure thP f0ll0winR molar r~ti)S in the mix: 

:~ar) to Si(Jz = l.~H3; t•::>t~l Na20 t·) ALU.:·· l.<18. 

Th.:- mix after cnrri:-cti._•n is sinter.=.d in th€· rotar.v 

k:lns at t.:-mµ·.~rr\t•.;;.~,: ._,f l~~~0-·130(1°:_'. Aft~r· C<)•)lin1:1; th.:> 

si1»:~ 1~ l,..:-i'lcht>d wit.h re~:,r.~le •.:aust.ic- s0d:i. and S•)Jium 

t .=: l i l:; -. r . muri i:=. wa:1ho=,d ,-,nd fed i'\5 .=.Jurr:; . .... .,. '' .. 
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sinter lea:-hing is 

Thermal desilicati~n in aut0clave to form whi~e mud 

sodium and potassium hy1roalumosilicate1 is carried out at 

th-=· first ST.age. The:: a.ft-'-r separation of white mud I the 

l i -:g; ,1r is su t. j ected t •) the second stage of desilication by 

~Jd1ti0n of active lime-containing admixture to pr0dJ~~ 
o;.;iii'.:e mud II (tri~alcium hydroalumosilicate) which aft>?t' 

r~g~neration (tre~tment with sodium carbonate and potash 

liquorl is recycled along with white mud I for preparation 

cf thF sintering mix. 

Highly desilicat~d pre@nant liqU<:->r 1s caro·-·nised with 

cleaned flue gases from the sictering kilns or lime roasting 
i-:i hs. 

Carbonate liquor produced after separation of aluminium 

hydroxide is partially used for preparation of the sintering 

mix and partially f~r production of carbo~ates. 

To produce caustic soda and sodium carbonate liquor for 
:;int,.o.r leaching, pa~t of prPgnant liquor after the fir st 

A-~?~ 0f desilication is subjected to precipication. As seej 

th'::' use is made 0f aluffiinium hydroxide separated durin~ 

,~:. r b::; :1 i sat i •) ;: . 

R~su~ting aluminium hydroxide is separated in settlers 
t!i(- -.·,;.cllur., drum filters. 

6 . ~ . L: . :; : d i _' rr, c :\ r t ·:1;; at e and p C· : a sh p l an t. r F i c 6 . 2 I 
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:.,..:-at ~: ,.: :·r after s-:-p"lr:.t ;,..:·:1 _, s:.::u::, ·:-a.:·t.:·nate :.s 

j:.:utej wi:h wa:er and ~00led in the v~~~~m crystalliser. 

precipitated as s:l:.js to be Eepara~ed 

dried and sto~ed f)r shipment t) 

Spei:t 1:.qt;c.r after separation of pcta.ss·um sulphate is 

~ixFd with spent liquor after production cf potash II and 

concentrated by evaporation to crystallise double salt. 

P0uble salt is se~t to the head of the process for 

di£~0lution in ccncentrated carbonate liquor. 

Spent liquor of d0uble salt is cooled to separate 

potash I which is dried to produce product potash or, if 
n.=:-cessary, is subjected to additional clean in~ 
recrystallis~tion method. 

Part of spent liquor after separation of potash I is 

sent to sintering with spent liquor of pc.t.assium sulphate. 

and second part is concentrated and cooled to separate 
potash II. Spent liquor of potash II is recycled to the 

alumina plant for separation of aluminium £alt impurities. 

6.2.3. r~ment production flawsheet 1Fig. 6.3i 

Ac~ord:.n~ t0 exper!ence in operation ·Jf the cement 

rl~nts in the USSR proce~sing b~llite mud frnm alumin& 

rla~:s. a wet ~ethcd is pro~osed for CP~~nt productiJn. 

:1ur~y of bPllite mud fr~m the alumina ~lant with m0isture 

f .in· is gr.-:.Jnd in ~ m~x with limP5t·:ir-.i:>, ·::-l.:'ly or t.a1;xir.=-

-,r~·~ iro:1 :·:·.=. 1:1 prc•P•.Jrt.ic:-1 t..: 51='('.Ur-=- tr.~ f.:,11·:.wing wei~h-: 

r. .~i•.12 Ai2(1.~ + Fez(1.? = 2.e · siJic~ m.~fol~i 

_'•:oi·r"':'t·~:i 
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in shippEd 

fer addition to clinker 
~1-.·.·:Ei::. i~ made for filtration 2\nd drying of part .:f 

corre5p0nds to the current 
:';~;::-:?. .-;tar-.-::1rjs with th~ c-haracteristics recommended by 

the 
ir~ni:-.11 p~:·t:l not excreding the limits 1 silicate and alumina 

:n.:-i11 l-:'s. so.t11ration factor). 

-~- Material talance of alumina plant. 

~~~am. water and condensate consumption diagram 

,.:: . 2. 1. External balance of input and output .::,f 
>~~:p:-:~.,,,::ts is prepared at the stage of project opporcunit:.· 

6.3.2. Steam, water and condensate consumption for 
pr0.~ess needs. 

Calculations of steam consumption for needs of the 

alumina and carbonates plants are presented in the form of a 

diagram: 'St.;>am, water a.nd condensat~ consumption diagram 
'Fig. 6. 4 l. 

'---. r, ' 
f" - ..:. j • 

6.2.3. Material balance of carbonates plant 
1 Tabli:-

~-~-4. Xaterial ha!ancF of c~ment plant <Table 6-31 . 

. . , 

r:< ~-: ,.,. . : I:- i ~ Ji:. 1 i ·.r.::rej t :· the pJ '-'11 t by rail in w::i.g ::.n :o - . ' t c :\ }.::,=t ._~ :. :. :1 '...,11 :np s.: ~"=' c f n.;-ph.,-.1 :. n·:> i 3 1 r, C ffill" max T,:, .::-:ip-:-

;::i-._.,,isicn is made for 
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:f :.o::-;:heline whic-t: :t.i .. ::.;:: f_-r ~hu:d.::-wn and 

R~c·arnati0n af nepheline from the st::-ra~e is by two 

t~=ket excavatcrs 1 ~ne operating. one standby•. 

6.4.3. Nepheline fine crushing <drwg rJ.:.133S-r336l 

T.) c!·ush nephe line from 100 mm in s i:::e d·::>wn to 15- 20 mm 

pr0'lision is made for short cone crushers 2200 mm diameter 

with screens operating in a closed circuit. 

liPes will be installed (one operating, 
Two crusher 

one standby l. 
Crushers are provided for crushing the ore delivered after 
the storage to the process. 

6.4.4. Receiving and coarse crushing of limestone. 
medium crushing of limestone, 

with screens (dr;.,g No.1339637). 
fine crushing of limestone 

Equipment installed in the crushing section is providPd 

f0r handling limestone required for alumina and cement 
plants. 

Hourly flow of limestone: 

- alumina plant - 266 t 

- incl. for roasting - s.o t 
- cement plant - 420 t 

On customer s request the limestone up to 1200 mm in 

si3e is to be delivered frJm the quarry to the plant by dump 

trucks. Limestone crushing from 1200 mm to 2(1 mm is provided 

fGr i~ three st~g~s: coarse. medium and fine. 
1
:·peration is planned in two shifts < 14 hrs). with total 

h·:·'Jr]y fl:w being 12:11! t. 

T._-, hancile l'.:.:(1(, :/h .-.f l imo::st.:•ne pr.:.visi·~·n is made f·n·: 

._·r·:::::r.e!·s :-'1"" by E.(1(1, ·=-~•Pi\ci.ty 8(i:.1 td-. '='3.·:-h, pr·~·dJct 
up t -, :; !'. (1 mm ; 

si::-? 

1:if mjnus 1(1(1 mm fractior-.. C.=ip-3.cit.·.- ':.f 

·~-rusher· with reduct i·:·n i:i )\.:n t :· 1:~1.1 mm 

elght hamm~r crl·shers It. (111 mm 
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Two double-decker screens are provided for iimes~one 
screening. 

6.4.5. Lifuestone st0rage fdrwg No.13396371 

For storage 0f limest0ne after fine crushing provisicn 

is made f0r an 0pen storage with top stacking by telt 

c0nvey0rs fitted with trip cars to forn ~~o stockpiles. 

,~r.pacity of one pile is ass 11med to be 3-day stock .:f 

lim.=-st.>ne which al lows f.:,r shutrfown and repairs cf th".? 

,'._)01rse and medium crushers. Reclamation c·f l imest.cir.e from 

t!·,-:- storage is by tw·.:> bucl:et wheel excavators. 

6.4.6. Grinding fdrwg No.1338638) 

Hc1ur h' flows: 

- limestone - ~58 t; 

- nepheline - 143 t. 

To produce the mix of required fineness (5% oversizP on 

G.08 mm sieve) provision is made for 4-stage grinding. 

Nepheline is ground in two stages, and combined grinding and 

re-grinding of nephelir.e with limestone is also in two 

To grind raw materials provision is made for tube mills 

:<.'.'.'. rn. diamett=-r by lf· m. Number of mills is L: pcs, including 
~- pcs - 1 stage; 2 P·'.:'S 1 1 standby J 2 stage; 
~r0Li1dbyi - 3 st:lge, 4 pcs ( 1 st:.ndbyl - 4 stare. 

1 pcs 1 1 

Capacity of th~ mills: 

- first stage nepheline grindin['" - 1(19 t. h; 

- se.:·:1n j st::tge :1eph.,:. line gr ind ing - lfo t h: 
- t!-.ird stag,,. i...;,ph-:-lini;, grinjin'-1 ) 5 ':· !" 'h; 

f·J'.trth st.c.~i:- n""Ph-'·1 ine grinding - 1 13;, t 'h. 
Tr..- mills l'lre ln:at.,.d in s.,me- building witL th':.' _··:·•n~nt 

:n ' I l R . 

f.4.7. C.-irri=-ct1•'ll ?inj ::.._1rg-:: t:-.11ks 1N._·.1:J~'.-1r_;:;.~1 
i·k·ut·ly fJ,:>w .-f the rr.i.z is 3t;(1 m~. 

\ bl,.:. 11 d i ng 1 •-· f the mix . 

.. 

46 

.. 

, ,. 
• I 

1 



•... -•• • 
• "'4 

• 

" ., 

• 

:-; 
;t.', 

·-~ ~ 

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

·-· -------· -. ":'~~·... .. 
-~ 

T: s:~ter lim~s~one-nepheline mix with moisture of 30\ 

provision is made for sintering kilns 6.4;5.3 m diameter by 

1::'" rr. fitted with C•Jmbin:\tion c.::.0lers consisting of grating 

typ~ co0lers with ar~a of grating 68 m2 and water sprayed 
drum coolers 6.4/5.8 m diameter by 60 m. 

Requirements for sinter are 2.640.000 ~FY or about 
3(· 1 . 4 tlh. 

Number of kilns is 3. Capacity of 1 kiln is 118 t1h. 

The finished sinter is conveyed to leaching. 

Exit gases of the kiln are cleaned in the electrostatic 

prE--:ipitators :.nd discharge to air via the chimney stack. 

Dust entrapped in ESP is recycled to the kilns. 

t..4.9. Sinter leaching <drwg No.1339640) 

The follcwing process operations are pr0~ided at the 
sinter leaching section: 

- sinter storage and classification: 

- sinter wet grinding; 

- sinter leaching; 

- re-grinding of coarse mud; 

mud filtration and washing; 

- recycle liq~or preparation. 

The follcwing equipment is installed upstream of 
lea~hing section: two silos 18 m diameter. ea·:h 

the 

with 
~:.p~~ity 3600 t which secure sinter stock for 20 hrs of 
operation of the p?ant. 

.?.in:t."'r i~ f.:-d from th.:· sintering secti-.n ty ·w ... b~lT~ 
"'"1:.,·-:-yc.rs. Bo:>fcr·-" the ;:;i]•:.s the ~-inter iE .sep'\ratJej :H !::•mm 

f1·action on two inertial screens. Coars~ sinter is fed tc 
,-,;·.,:. 

f i n ~ :; i : : ~ .- r - t C• an ·:it her . 

W•'t .sint.,-,r grinding with us~ C•f recycle ! iq•F·l· :.s in 

f .. 5 m. 
''l'>!:~ifier- i~. mill. Coars.:- sint.::-r via 

Fin-=- !'linter fr•Jm the silo is f.-.j to the classifi-:-r. 

l-Jt·ight .. met~1· L; fed by a belt <:•:.nveyor directly to tho? rr.ill. 

then 
r:'On?"~'e fi-nctic·n (+2 mm1 is directed to the mills. O\nd fir.e 

• 
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:in:~~ iea~t:i~~ is in six vertical units 2.u m dianeter 

~ter~ muj is classified at the same time. Fine mud :s 

gr~v1ty discharged with pr~gnant liquor to the settle=s. 

:.-=..rse washed mu.j is discharged from the lower section ·Jf 

rhe digAsters and fed for re-grinding. 

Mud re-grinding. 

R~-grinding of coarse washed mud is in three b~ll mills 

3.2 m diameter x 4.5 m. Mud slurry after grinding is pumped 

t·::i the filter settlers •Jf the last stage washing circuit. 
Mud washing 

'.'-Ltd w::.shing i5 C·Junter-currently with hot water in one 
P=02~ss line, which incorporates: 

three p~rallel settlers 8 m diameter; 

on~ washer 8 m diame~er similar tJ settlers in each 

t:he five stages of the washing circuit; 

four parallel filter-settlers 5.75 m jiameter at the 
last washing stage. 

All settlers and washers are fed with coagulant. 

F~eparation of coagulant solution is in two mixers 4.5 
d~~meter by 4.5 m. 

The unit is provided for hyd~ochloric acid washing 0f 
.·~r:ridg~s of the filter-settlers . 

R-:;c-ycle liqu•Jr is prepared by mixing cooled str·::ing we.st: 

-.:"\ter 1resulting fr·:•m m1.1d washing1 with wea~: 
S.·d~·sodium carbonate solution. 

·:'51.UStic 

The ma.' ·I" equipm.;>nt of thi:- :=.;:-,~t.i :.n: 

~we· mixers 

hor wash ~~ter ~n~ 
I"':"··~·, l~ l i.·111.:.r·. ::: i:ib:-:-r!'i ,:; m d ia:~.'""ter u;.· 6 m fc.r c•:->•J!t=-rl w~sh 
;..::i.~"'l" "\Jld 2 ry.~lnn.;> fi~m ?acui.m, c··~··~-1.,.rs 2.2 m di=i.ml:!ter. 

.-...j J»a.~hin"' ~>O'ctic·n <:>qui!Jm<:-nt "'"X>-pt t: rn di:1m-?·,.;,r 

tcrnJ.:s is ;,·,ca.~.,.d i11 the h11iJding mP.<•Euring ·;~::-:[:.4 m in PL"<n. 

F:.4. lC1. [:o:>sili.::3.•.i·:;n 1drwg N.:·. l~i3'.1r:~·ll 1 

Tl.,. f, 1>.win; .:;i:·cti .. 1i.; nre ~t··•vid.-.j f._,r d·?~1li:::-:=.ti .. 1, ·~f 
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- filtrati·:>n. 

Fed to the des~lication: 

- pregnant liquor from the leaching secti0n; 

- li~e slurry from lime milk prep&rati0n section. 

All of th-:- pregnant liquor at first. stage is 
dFsilicated in autoclaves. The resulting liquor is divided 

in~c. twJ P•)rtic.ns. 1)a.-3 portion is sent to the -:-arboni::ation 

~rea into a s~da-alkaline circuit for a precipitation 

·=·P.-3ra t ion. The second portion passes through the 2-nd 

desilication stage (deep desilication). An active additive 

is used at this operaticn-calcium carboalumin&te. After a 

J-:--':'i: desi l :.- ::.ti0r. the liquor C·Jmes into the carb0nization 
area in a soda circuit for ca bonization. 

Autoclave desilication of pregnant liquor is in three 

autoclave banks. Each bank consists of seven autoclaves 3.6m 

diametEr and preheating chamber with surfa~e area of 800 m2. 

For liqu0rs anrl sluiries the section is provided with 6 

mixers 6 m diamFter by 9 m: 3 mixers for starting liquor. 

•:·:·,i:- f-;r r-:;cy.:-le whitF- mud slurry ar-d ti.-;o f·)r desilicat.ed 
s iu rry. 

Besid~s. the section is provided with acid cleaning 

u::i• for a1.1t1_)clav".? chemical cleaning. 

Calcium carboaluminate preparati0n wh~ch is used for 

l i q·_1,··r. 

mix~rs: 7_5 m diaffieter by f m 

4.~ m di~~eter by 3 m 

3 m di:i.rneter by 6 m 

is ty rr.izing anj 

~iih ~~silicated 

pc: 

- 2 pc; 

- 1 pc. 

is by 

in.i•··~·ti•)n of "arboaluminate slurry 'l.n.-J by r~t,,-·:1ti•)n of 
:; l u 1T :,· in mix i:- rs _ 

-
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~hi•F mud-II rec~~ery is by reslurrying ~nd r~tFnti0n 
~f white mud in carhcnite liquor. 

Th.;> maj.n· e·:tuipment of the secti.)n: 
3 mixers 6 m 

diameter by 9 m c0mbinej into one process li~es and 1 mixer 
7. :. by 6 m. 

Slurry thickening is in 8 siimple settlers 15 
diameter: 

four are used for thickening slurry after autoclave 
des i l icat ic•n; 

".W·) are used f)r thickening sl1Jrry afto:>r hi~h 

tw~ are used for thickening slurry after recovery. 

Pro~ided at the filtration section is filtration of 

thickened slurries and 5ecurity filtrat.i 0::-.n of liqu•:•rs. Total 

r"m.t.-:-r is 3 ln5":allt:"d d~·um filters with filtering surface of 

40m2 and five leaf filters with filtering surface of 250 m2. 

Three drum filters are designed for filtration of 

slurry after autoclave desilication fwhite mud-I) and for 

slurry after high desilication (white mud-III and recovery. 

Three leaf filters are designed for filtrati0n of 

1 iq1i<:•r afrer autc:-lav"" desilication and tw·-· fc.r liquor after 
high desilication (carbonate circ1Jit). 

The desilication se~ticn occupies area of 195x1C~ m. 

F·-·ur· nuildings will be built 0n this area: ld by lv(! rr. 01r:j 

t"°';1!-:r ::i rn diarn.:.>ter ~nd ,- \"Er . 

,:; '4' 11 ' f!y.j t"d. t•· 

p1·i:»_':t:it"ttir,n ·~·f h:;drt\f:e !'ilurry; 

thirY.eninl'! o:•f hydra.to:- slurry; 

hydrate filtration and washing; 

• 

12xlU•• rn 

!'1.Sll·::: 1 i lifI d !"WI: 
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Th'=' sta:·t.ing pr.,,.gnant I iqucr is fe.j from 
flue gases for carb·:-r. i sat i Jn 

::u;:.~!."·-~narger. 

the 

fr0m 

carb.Jnate 
liq~Gr - ~o the carbonates production. caustic soda-sodium 
carbo~at.e liquor - to the leaching. 

':-arbc,nisation and precipitation at .ill sections is in 

th~ m~~han~cally agitated units 7.5 m diameter by 12 m 

ccr.nected in series into banks in the number sufficient for 

l •q:_;ire:i time of the process. Total 16 uni~s are installed 

in the carbonate circuit and 6 units in caustic soda-sodium 
Ci'l.rt•:·:::i.te c-ircuit. 

Thicke~ing of hydrate slurry is in simpie settlers 15 m 
ii~~~t~r. T0tal 5 settlers are installed. 

Filtration of hydrate is in the drum filters with 

filtering surface of 40 m2. For counter-current hydrate 

washing the filters are combined into one process line. 
T0ta] 6 filters are installed. 

s~~u~ity filtration of liquors is i~ ~he leaf filters 
w~th fi'tering surface of 250 m2. Total 6 filters are 

The proce~s equipment of the hydrate carbon1sation and 
h~ndi~ng is in the building and outdoors . 

C-;.rL•:1ise1·s and pre.:::i~itators are locat.:-d on the site 
3.'l x.:: I• m u:1d~r cover. 

.~ .;:- t t >· r s ::. n d 1 a r g e t "\ n k s for 1 i q u , r· s a" j f' l 1.1 r r i ~ s ;:,. re 

r,~ .... c.t...:.d ·:·Lil sid.=. 0
:

0 f the buildings without a C'•)',t~r. 

:'!-. .:- ·~·ther pr·cicess eq11ipment is loca.te.j in 
h 1: i j \n?s int . .-:-r· -.·nn-=:t:i:-j tr~. e;:..ch ot.her. 

[,,- ·:"'\tPd :n • .. n~ building 12x78 mar~ ·:::entr:f:.1gal p1.1mps 
<<ni tar.ks f.Jr thick-:r.i:>d slurry ·:::>f th~ 

p1-.-~:ipit'1.:~ ·n '\lld thick.=-nin.g secticns. 

i,.·,c'<"\ •Pd in a 5P'>Jnd bu i Id ing ;i11x~' 4 m l '\ro:- ·i l''.1m ?il1•i l..;.:t f 

filters '\r>d c:.:=;sr1·iatf;d ""'lUlµrr.ent. 

L·"'ati:>d in a third building 24x54 mis th"" l.yfr,t..:. 

SI 
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6.4.1~. C:=i.lci~~ti~~ :drwg S0.1338E62-Tl 

To calcine alumin:=i. provision is maje far cal~1~ers ~ith 
:-:r-ul:=i.tiP.g fluid b.:-d. Nu:nt-:>1· ·Jf calciners is on-?. 

·:f c.he c-alciners is 3 11 tph. Availability factor of cal::·L11=--r 

.:.s 0.76. 

ralcined mater1~l is fed by convey0rs to the finisted 

'>.l·1mina st.:.rage. C'al·-=ia>:-r gas.:'s after cleaning in ESP .3.re 

~is~harf~d into ~ir from the chimney stack. 

6.4.12 .. Finished alumina ;,t•Jrage 1drwg Nc..1338663-T• 

The alumina storage consists of 4 silos 12 m diameter. 

4~ ~ high. Capacity of the ~t0rage is 12000 t 0f al~min& ·~ 

The silos are fitted with bag filters for cleaning air 
dis~harged during alumina loading. 

Provision is made for rail car automatic alumina 
weighing and loading unit. 

6.4.14. Limestone burning rdrwg No.1338864-Ti 

Daily demand for lime is 138.3 t for three operati~~ 
si~•erinq kilns. To burn th~ lime provision is made for a 
:.!'".=.fr l i:ne burn in!! Y. i ln l~·'' tpd capacity. Avatlat·ilit·.-
fc-.·t·:·r c·f the kiln is (•.92. 

Burnt limf' is C·•nvr:-y..;>.j t.:. t:he lime :;il·:•. Exit~~.;;-=-~ ~.i·"

d.=-·i•.ist:.,.:j i5 cycl·::ones and dis·:-hargi:>d t,) ::i.ir via the chim:;.;'T 

- i ir:i•· fr·)m th"" ! im-·=·~'-·11.:· t:11·11i:1r: 

- .-_·o.r·b,.1rl'1.tl" 11'.i'l•·r f1·:im tho:- hyrlr'1t-• cFirt-.ni;"'1 :rn ,,,;.1 

.. 
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- hJ: w~:er fr~rn the :arbcnates plant. 

Finished prJducts: 

- lime ~ilk is pumped to the desilication; 

- ca~stic liquor is pumped to the carbonates pl1nt: 

lime slurry is pumped to the grinding. 

Lime store is a s1l0 12 m diameter, capacity 1400 t. 

Lim~ is fed to the silo by two plate conveyors. Lime fr0m 

the silo is transported by two belt conveyors. 

Lime s:aking is in two process lines. Each l: ne 
ir1cludes: 

- lime s:aker 2.~ m diameter by 10 m; 

- single spiral classifier 1.5 diameter by 8.2 m; 

- ball mill 0.9 m diameter by 1.8 m; 

- tan~s for liqu0rs and slurries. 

One lin~ i~ useJ for slaking with hot water. and 

milk is used for desilication of pregnant liquor. The other 
l:ne is us~d for 

causticisation. 
1 ime slaking with carbonate liquc·r and 

For desilication lime milk is subjected to additional 
~!~ssificeti~n in h~dr0cy~lones for separation of u~turnt 

CO\ust icisa.t ion .::,f carbonate 1 iquor is 
~-~ istic liqu0r. The starting c~rbcnate liquor is first lus~~ 
f·r· ;..;-=.shinJ! rr.u:J prod•Jcej aft<;>r thi::::kening the caJsti::::i;:.a:i .;_ 

Li~~cr after mud wa5hing !washer 0verfl0w: is 

1 im~ 
F :· ·~ ·:i J ·_-._:. :J .; 1 .1 r :·:'41· is 

t L-=-
f,•z· ·:'::~u:.:t_ i·:·isat i')l1 . Tho:=-n 

. ~: =t :· '.: :~-i in • rio:> sett : .;>t·. ·~1·.-i:·rf l·:·w of the s~-: t 1-:-r 

· . .;::._ r; ~-.-.; 

f i l t e ··.;-.-J in 

m : x-:- r· - · ·;; · ; ~ t i ~ i s >:> r :; 
.3 pcs 

p.~ 
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~t."'" Pr·:JCr?S3 E-ql: ipmi:-nt is f·Jr ~ im•::> miH: preparati·Jn an-i 

-~~~ticis~ti0n is located in the building measuring 30x60 m 

L~~~tej Gutsid~ 0f the building ar~ a settler. 

6.5. Selection of equipment for carbonates plant 
~-~-1. Evaporation. crystallisatiJn and centrifug~ng 

The pr0cess technology fer prcduction of carbonates 

liquor of the alumina plant includes the 

- liqu0r concentration; 

l i 1 .. · r: 
dissolving of double sa~t in canco:=-ntrated carh0nat~ 

- evaporation of mixed liquor with sodium carbonate 
~rystal 1 isat i·:>n; 

- crystallisation of potassium sulphate from spent 
S)dium carbcnate liquor; 

of spent sulphate 
-i -, ,_; b l o:=- s 3. l t ; 

liquor to produce 

Srage I of pctash crystallisa~ion from spent double 

:=-".tag.:- I I •-:Of potash crystal 1 isa.t ion fr·Jrr. spent Stc-.g"' I 

f-.,. c: 0:irH:·en:ratic•n c-f liquor the •.ise is made 
: ---ff-·c-t bnnY.s r.f nixed flow ~-1-2-3-4 

ascend .i ;·,;:-

F-:-:· -:=-vap-:--r,_,: i •.1e conc•·n r: rat icn ._ f th-:- m i:~ed l iqu-:-·r· 

.- 1· ~ t,J,-, 

a. . .. 

i ... -

i 5 
r:-,,:, .i •· f.- r 

t , ; ., .i · -. : ·. ._' r:; s t. '"'- J ; i ~ ~ r w i t h e •.1 ':l r, C• r c:, to r d i ·\ m ·~· t •'" r •::> f 3 . -':1 m . 

~· f t:; p .,. . . '.· !":; 5 t ,~, : . 

F-·1· s-:-i.;.'\1·"'t- i· n .-.f -j .. ut lt:! !=.alt p1·c.•.!i.~i·-.r. is rri'<·i"" f··r· .-;.-=· 

.. 
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!~ ~ single-effPct evaporatJr at atmospheric pressure with 
f~r-e1 circulati0n, surfa.:o:- area of son m2. P0t.ash 
~r~stallised in crys~alliser tanks with agitators and water 

~·~ling. TwJ banks of 6 units each are installed. 

To SPparate slurries of sodium carbonate. pot~sh . 
.j ~·!•ble s=d t provision is made for an automatic centrifuge 

1fH-200IK-02 with blade removal of cake. 16 centrifuges will 
t.~ :n~t<dled. 

T0 sep6.rat~ slurries of potassium sulphate provision is 

made for a centrifuge ~rH-903K with pre-thickening of slurry 
in a simple settler 12 m diameter. 

0 ~) . :. . 
!sodium carbonate. pc::t:ish. 

j::·~·~.o.ss ium s:i i.phate drwg No. 13:-1.:-S-'.lf55-T l 

Quantity of sodium carbonate and potash is 150,500 tpy. 

For drying sodium carbonate and potash provision is 

made for 5 driers 2.5 m diameter by 20 m. Capacity of the 
drier is 5 tph of dried product. 

Availability factor of driers is 0.69. 

Quantity of potassium sulphate is 2.600 tpy_ 

Far drying potassium s~lphate provision is made far ~~e 
dr·i~!· 1.2 m diameter by 6 m. Capacity of th€'- dried is ':1(1i1 

~g1h of dried product. 

Availatility factor c•f ;1, drier is ii.ti. 

~ried sodium carbonate is fed to the silo storage <2 
-· ].-~ . .3 m dia.rr.et1=-r, ::-ap1,:-ity 12(10 t PaC"h). 

p_,rash 2.nd pc.t,'\ssiurn ~uJphat,r:, js f~d to th~ tn;11inr

s~~tio:1 for pac~ing. Exit gasps from drio:-rs ~re ~lean~j i~ 

the:1 i.:et s:rllbbed in Ventu1·i tub.::s a!li 

.. 
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:.;:~:1 :,r,_ .. ,t !'.' =~· f"::p:;um .:ind ·:l.bout F.;; ·:::f ·:lri-:-d b.:-li.it.:- muj_ 

7his allo~s production of Portland c~m~nt grade 4~0. 
6.6.I. S~·)rage of clay and iron ore drwq N0.l3396461 

The stora~~ is designed for receivin~. 
stor::i.ge c.nd 

t•1 t.hi:- mix grinding. 

Provisio~ is made for clamshell-type storage. 
Delivery 

·~f raw materi~ls is by dump trucks. Si~e of incoming clay is 
c.s:o11med 300-(i m:n. that of iron ore 4(•-0 mm. 

Clay, with~ut crushing, is fed to mix grinding in the 
H::.::Jrofol" mi 11. 

The stock at the storage is provided as follows: 
iron ore - 30 days, clay - 15 days. 

f,:ir st x·Y.i::: l inq admixturPs. 

crushing or the process provision is made for 3 clamshell 
cranes with c~pacity 20 t. 

6.6.2. Mix grinding (drwg No.13396471 

To produce raw material slurry of the required fineness 

1P~ oversize on sieve 0.08 mm) provi~ion is made fnr 

c:mtined gri~jing of four-ingredient mix containing: 

- Jime;:;t.-ni:>, clay, bellite mud. ir.:·n ore-. 

F0r frindin? pr0vision is made fer: 

~ mil:s hydrof3.l .. 7 m diame-ter r:·;' :;_;, rn. C5p~.~it;' ~:.;(• 
t;:h f,:!· i:rimary cl.~y grinding: 

! t~be mil~ 4 m diameter by 13.5 m. cap~~ity 380 tph 

f-r r-:--gri:1din? .:f .-:-]ay and 'bi:;-lJite mt:j t•:> l1b·~·1.1t ~~f'~. ,~,f 
,- ·:<'-rs~."'.':'- ·:n t :-.i:- s i-:o.,,e (1. OE mm; 

tuh~ ml' ls 4 m diameter t~ J~.~ m. ~~;:~city 185 tp~ 
f,,r v··"d~:cir:g Lnishi:·d raw slun-y. 

· h.:- remPt:t ''>11d ~lurnina plant mill~ 3.re L•c3.r:ed i.n ,-,11 ... 
b:1il!ing. 

t.f. .'3. (',~·n·e,-·ti•1n t=inl-:s <drwg rb.12<<:.f'.11.'i 

.. f cl~y. b.:-llite mud and raw mix. 

~·lvrt=- will b~ inst'.'>l]"-.d t<•nY.;. 9 m ·iii.1.m..:-t,·r. 

L:\111 m·-'. in nurr.b-:·r nf :~13 pcs. inc!:Jdinf]: 
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Total stock of raw mix ls about 3 days. 

6.6.4. Clinker roasting 1 drwg No.1398866-TI 

With use af local clay as a corre2ting admixture in 

st~~tin~ raw materia:s the capacity of the section by 
~linker will amount t~ 4.470.000 tpy. 

F0r roasting provision is made for rotary kilns 6.41~.B 
'i!a by 190 ~with combination cooling in grate coaler with 

~r~a cf grating 68 m2 and drum cooler and drum coolers 

6.4 ·~.8 di~ by 60 m. Capacity of the kiln unit by clinker i~ 
l(lf: tph. 

Number of units is 6 pcs. 

R~~~ted clink~r by c0nvey0rs is fed to 2 the sh~-:~r 
t:-·~e storages with capac- i ty ::,(1, t1u(1 t each. 

Exit gases are dedusted in ESP and discharged to air 
via chimney stacks. 

Dust from ESP is recycled to the kiln 

6.6.5. Drying of bellite mud (drwg No.1398867-Ti 

~nnual demand for dry mud is 838.000 t. 

Number of installed driers is 4 pcs . 

Exit gases a1·e dedusted in cyclones and ESP and 
·1i:=;··harg-ed to air vi.=. chimney stacks. 

~.6.6. Clamshell storage of clinker and admixtures 

F\·,r storage :•f ."ldmixture:s to cement (gypsum and tellit-=: 

·-,1i,J:. as well as cl inker stock provision is made !or 

'::,r: .. =.Jie]l stc,ra.E!e of t(•taJ capar::ity 30r1,0(1(! t. 

6.6.7. remPnt frlnrling (rlrwg No. 133~~491 

F·~r ~'rinding- clink".':r r..nd a.dmixtur•?t: p1«:.v:si,:-·n is r~:.i'°' 
f. i· =s.•itr,mated p-rinrling units. 

The 1.nit inc.~·rpor:.tPfi Pr·-·P·)rti·~ni.nf:" f·;;ed.,,rs. •·~ 11 

:·•ill 4 m dii1rn8t""r b~: J.3.~, m. l"las:-ifying- =s.~. 
,. •): .~ 

1 
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numb~r of silos is 32 pcs. Provision is made for partial 
~~iFm~nt 0f ~e~ent in 50-kg bags and also in small 3-5 kg 

F~ck~ with t~~al output of up to 600.GGO tpy. 

6.6.9. Weight 0f major process equipment 

------------------·------------------------------------------
It-=-m t-.rea Weight of equipment. t 

-------------------------------
major elect- pipes 

rical 
c:tble 

------------------------------------------------------------
A 1 unin.:t. p 1 e.n t 3'3600 l 45f· 2'3 ."""1 (1 14~(1 

' Carbonati::s piant 3600 200 920 150 
3 Cement plant 505CO 810 1350 9E•C 
4 Maintenance and 

au>..il iary 

services 830(1 1450 5500 '._;f,(J (J 
• Inplant c' 

tri'\nsp0rt 1150 
Tc•tal 10215(1 391 (1 1(13 7 (1(1 5(1t.(1 

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

6.7. Mainten~nce and storage facility 

6.7.1. M.:1inti=-1vi.n::,:. facility 

f.::.: ; l i t:v . 

The mni:1t••n.::.:1ce fa·.:-ility pr•Jvides fc.r -:-n<:urini; ~·1c.;1thly 
rrev-:-ntive in~.p.:-c:t. inn anj :r.~ir.t>?1nnc~ •Jf th-=- equiprr,.=ont. 

-.,.<t'r..,.1.t ~nd .~f<.pii:.al rt=>peijrs. 

Th•· m~intl':'::ance fftcil it:1 ~·rc-vid••s for f-,,tric=,.ti.')n i:.f 

bd\ c.f spare r"lrts ro! 

•"1 111pm..=.nt Th"' ·itt-.•·1· ~,r,~ .. . ·.f 

:·c,h1·i·:·'\ti·Jn will b-? :..:•ippli····i fr·"'.lm the e·11.1ir.ment ?enrlr.·t·.c;. 

Th"' •i-":>i~n pr•Ytirj...,s fort.he fcll•.winp- comp·:-s1~:1·:•n ·:>f 

... 
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:·epair departm.:>nt 

i::.: :n>.·r:tt•"-d intc' tho:> ·:-entralist?d equipment repair section. 
r.o?:-!d:1ical repair section and electricai rei:air section; 

i;-:n and steel casting sec-tion; 

p;:i;;er syste:n maintenance and repair wc.rir.shc.ps; 

building maintenance section; 

transformer oil facility. 

6.7.2. Storage facility 

It is cte3i~ned for receiving, st.0ring and release for 
pr0duction of operating materials. spare equipment and spare 
p::.n.s. et.:-. 

The storage facility incorporates: 

the main store; 

e~uipment and material store; 

refractory st0re; 

oils. acids and chemicals store; 

industrial gas store. 

6.7.3. Garage 

To secure repairs and parking of transport vehicles of 

thP plant and mine the plant incorporate5 the garage for lfil) 

trucks with a building for large trucks, open parking with 

w:isl.:ng stati·Jn and storage of white oil products . 

f.f. Architectural and civil-e~gineering concepts 

Tr,f- mti.j·:·r "l1·chitec .. 1Jra1 and c1vil-engineering co:v:-ept::. 

WP.:·..- devf'>l·:,pej (in the basis of the pr·Jposed technol•:·l1"Y and 

.=. z p "'T .:. ""r. c"" i n t he en q i :-. e er i n g c f t. /-, e a h; m ii; a. p l ant s . 

r:~ . .:< 1 . Hyd : ... ,~ hi=:m i C'"I. 1 s·~c t i •)n s 

In th.-. 71J·1min/'\ .=.nd carb0n:~t"'s r·r.-d11c1: i·:>n th.:- use i:=. 

1r,'\,l.,. ,_.f "'lY.alino:- ei1d ceirbc-.nate ]iqur:.r!: an.j sl:.irri.=.s i;._.r_ 

F,~r:niati·-·ns nf all pr•·ducti·~·n buildin1_?'s are ~ .. -,ht': in 

reinf.•rc,=.j rc1E·1·,=.t-:- ·-i ·~r;:i.de lb0-200. Fc.-,unrlati0ns <'HP burio:·rl 
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.:0~.=-0::-l Thi:~ r._. .. ::-.: is c.f asbest·::>s-.::-ement sheets on steel 

1 ;iv~n the climatic conditions of the jobsite th~ 
b:.iil.Jings are tn be with.:out wall pan.::-liing. 

To red~ce cost of constructiar., large tankage. settler~ 
are mounted outdonrs. Local covPrs will be provided over th~ 
S'o'ttler drives. 

M~in fl00rs in b:1iidings are of al~ali-pr0Jf concrF~~ 
·Jn sand and gravel bedding. To exclud~ seepage 0f alkaline 

1 i~u•:.rs tc' ~r·xrnd provision is made for hydro insulation cf 

two layers cf tar paper with bitumen impregnation. Elevation 

•.•f finished flo,x is 15Ci mm higher than the formed surface 

elevati0ii, and p~vement ~round the building perimeter is l m 
wide. 

6.8.2. Kiln section 

According to the common practice the rotary kilns with 

grating type coolers and drum aftercooler are mounted 
outdoors. 

The hot and cold ends of the kilns are indoors. 

Electrostatic precipitators are located outdoors . Ef.p 

?.urface in the vicinity of the kilr.s is C·~·ncrete 
.~ .-·r-1·pd t1.·· ril !ow for use- of cate!·pillar cranes. 

The shc:,ft furnac.=. fc.r lime roe.sting i~ l•::>cated outd•~c·r:: 
<•r. ~ho:> R.r:. r•:o1.1nd~tion. The g:\s burn..,.r unit is covered. Lic1.::-
s: ; .- 1:: m in di a.m.,. te r i~ m:.i~ of R.L:. -'•:·?~rs a.re provi.d.::1 

f. . :~ . u t i l i t i ,:. s 

f3. 9. 1. r°LJPl Supply 

~n!=.. ~.~rin·1b/ fqe L - ·~·i J. 

T1J r.:-d 1c,:. pr·>c:·s:-:uri;: of gas at inlet 
1 .. 0 t_.hr· pl:tnt: 

pr·r,•.rision is rr.ad"" fc,r a centr~l ~as distrib 1..Jtinn •1r.it . 

... 
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~~~~nt p1an:1 p~cvision is also made f0r central 

.Ji:::t~·ibuti•:>n t~nits at each of the plants. Pipelines in 

lim:ts ~f the plant are laid on racks al~ng with 

pipe~ines. 

t)il supply 

gas 

the 

other 

Oil is used as standby fuel for kilns 0f the alumina 

an~ cPment plants. 

To re=eive, store and feed oil to the process the plant 

in~orporates the fuel oil facility with fo~r steel surface 

mcunted tanks with capacity 10,000 ma each. Oil is delivered 

in rail tanks. feeding to users is over piJ:elines. 

Liquified gas supply 

Gn Cust)m~r s request an alter~ativa based on use of 

~iquified gas as a standby fuel was considered. Requirements 

in liquified gas with heat content of 11.000 kcal/kg for 

alumina production is about 300.000 tpy or 37 tph. Daily 

requirement in liquified gas is 890 t. To secure 10-day 

stock (according tc USSR norms) of liquidied ~as it would be 

~ecessary to provide for receiving and storage of about 

~.000 t at the plant. To locate the liquified gas station 

re~uired area will be about 200x200 m and safpty spacing 

between the station and plant buildings and structures at 

l~ast 1~0 m. The liquified gas station is a high ~xplosion 

&n~ fire h~=ardcus unit. 

The use of liquified gas 

pip.:-lines over 

would 

th~ 

require 

pi .:,;1t 

lay .i..ng the 

territory. 

rFplacem•.·nt •:'f the hurr.E-r5 of fuP.l users. chc.n.;e in process 

t-=-.:-hn.>logy c-.nd higher consumption of fuel. 

T>?·~hniC'al C'OllC-"PtS in case of use. •)f ;;a..sc.line :;.s fu.:-l 

't.r.:- :=ir~.i :-.:· t.:. th:si:- fo:- the Lquifi.:-d gas :ut(:1·nativ.:::. 

8a5~J on the above considerations and ~iv~n high co5t 

._-.f li:p;ifi.,-i ~~i.s .. -.r g;,soline as c•:intrf1.st.ei 1.~. fu-:·; ·:iil. dnd 

6.8.2. •::.:rr.pressed a.jr c<:rnf.umpti<m 
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o;..;itL .'aP?i.··ity 0:f ~.(t: ~;1..' min each. Tc. dry i:a.rt ·:·f ·=-·:.mpressed 

air the ~ampr~~s0r sta~ioc will incorporate Jrier3 0f lu0 

Nrr:::>·min capacity each. 

6. t'. 3. (1xyi;-.en supply 

The oxygen supply source of the pla~t is a captive 

~xygen staticn with 2 air separators of 44 Nm~/hr 0f gaseous 

c:.xygen each. 0:-:ygen is used for ma in tenanc-e needs ·:ii the 
plant. 

6.8.4. Supercharger station 

To feed carbon dioxide gas from the sintering kilns for 

~arbonisation provision is made for a supercharger station 

with 6 superchargers of 700 Nm3/min capacity each. 

6.10. Pcwer supply 

F~w~r suppls of the plant is fr0m the rn~in ~witchgear 

11:0 J.:V (MS-lu }:V' ·)f th~ ::t.:-am a:1d P•)Wt.~r plar.t. The steam and 

power plant will be designed by Customer. The steam and 

power plant will be provided with four generators with 

sectionalised busbar system. 

A central switchgear (CS\ will be provided on the plant 

territory in vicinity of the steam and power plant tc fe~d 

the plant electric users with 10 kV power. 

Re.-:-e.rdinc relie.bility of power supply the main part of 

el~ctric users relat~ to C&tegory I and II. 

T0 supply with pow~r the users of a sp~~ial group of 

'";.t.,-.gL'·r:• I provisi1.1n is made for a main stepdc.wn substatio11 

l M:3[JS\ fitt~d with a 10 MVA. 22f1/IO kV trnnsf•)rir..;>r. The ~:'.:;(; 

is ronnected tc the p0wer ~rid over th~ 

c,.:.ric.1 tra.nsmiEsion line. 

F~wer su~piy of 0.4 ~V 0sPrs is from the low volt~g~ 

~ubi~l~ of the ?ackag~d transformer 

dir-=· ·t ly in tl.-:· prndu·:t i·.·11 ruC·ffi~ .. 

6.11. W~t~r ~upp]y ~nd m~d diposal 

... 
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is based on a. 

meet prnducti0n needs is 
nil.ii·)n m"·Y. W<i ter supply of the plant users with 

:·l'."cir.:.-u Lat ing Wi'l.ter is from two recircul3.ting unit.s of clean 

:.n-i al~~aline wat.er. Fresh process water from water suppl;r 

<:o•irc-es in am0ur.t of 5 million m3/y is used for compensation 

·)f water losses in th"" process and wat-er ro:-circulating 
units. 

The plant site will be provided with a system of 

si:-rvice and fire fighting water pipelines t·J supply drinking 

Wi'l.ter for service, drinking and fire fighting needs. 

Rain water from the plant site is used in th-= 

production water s11pply systems instead of fresh production 
water. 

Ra.in water fr.Jm the plant site is discharged to the 

sewage treatment plant to be designed by Customer. Discharge 

of household sewage of the plant is by sewage pump stations. 

6.11.2. Mud disposal 

M•1d being waste of the alumina plant is discharged from 

the process in quantity of 2,260,000 tpy lon dry basis). 

To stack off-grade mud provision is made for the mud 

disposal area. The quantity of off-grade mud is 220,000 tpy. 

H•1d rem•Jval from the plant is based on complete water 

recycle incorporating the following systems: 

m11d hydraulic transport system; 

mud stacking (stacking site); 

recycle nf decant liquor. 

The m1id r.yd?·aulic transport s;,-st._m is d""::ign-:!d to C'Jp-:

;.;ith ·~<:;mpiet.e mud fl·JW at the rate of l,•1(1(1 m:3/h of shrry 

with m~ximum 3:L ratio of 1:4 and consiRts of the mud fump 
in the sinter leaching So:'Ct..i•:·n, m~in 

.ii::;tributing mud pip.;-J1nes. Th~ mud dispo~al site 1S 

'1..:.:; if"n•~· i f n· stac-Y. ing ~2(1, U(l(J tpy of murl f,~. l l·~wi:-d by drying 

in flir d._-.wn tr, m•Jisture Gf 2C.--257-,, 1°· .. ::di.r.g and d1;:iivi:-ry by 

!fi)t<Jr trlH'kS tn the r:P.ffiPllt plFUlf:. 

The mud ~:sp0sal site is desienPd 

with ·Jllo:? hPing- filled with mud. 
th.=- S"'!C'Olld bF-ing dried and 
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The bottom and top slo~es of ~he protecting dykes wil! 

t~ p~0vided with anti-sAepage film screen with protection 

i~y~r rf ~ocal soil. Return .Jf clarified decant liquor to 

~h~ plant is ty the pumF stati0n designed to capacity cf 

i..•_,··~ m·3 'h and consists cf two liquor collection pits . 

~r~vity and main pipelines and the decant liquor pump 

6.12. Environment protection 

As a result of operation of the plant the following 

~-~taminating impact is expected on the environment. 

l_ Dusting during stacking, transport and handling 0f 
t--._;ii-: materials. 

_._ -i,.•_· 

2. Dusting and gas emissions from ki::i sections. 

3. Partial discharge of mud to the mud disoosal area. 

4. Service and domestic sewage discharge. 

5. Rain water discharge from the plant site. 

In the design of the plant provision is made for steps 

s,.,·'.:'ur·e minimal contami:iation 0f the environment. 

There is no discharge of dust-laden air after the 

sint~r cooler to the air owing to short length of th~ 

(r~t--type coolers and drum aftercoolers. All air is fed t0 
rl;.,. ~:iln_ 

Th.:-r..- is no sint.F=>r ~rushing which 0::-Juld be the s0;r1-.--:: 
,~,f s:nter dt1st emissions. 

<:-lectrost:i.t ic 
;: ··.,. • ; p L t 3. t o :· f; . 

ProvisiJn is made for ded~stin~ cf ~3pir~ti~n ~ir in 

:h,. ·_v·J1n.,-.s and hag filt.,-,,r~. 

r:l1_1 st .. 3ulf11r d'._oxide ~nd 

nitr-·g-._·a •-•Xi·h·s fc.rrni11f duri11~ f1iel burning, and as a rPsuJt 

..... 
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------------------------------------------------------------
Partisu lat>:> SO:: Remari:s 

------------------------------------------------------------
Alumina 1150 

Carbonates 40 

Cem'=nt 

Total 

1650 

2840 

2(10* 731) 

15 

1185 

200 1930 

18 (I 20 *with oil 
5 5 with g3.s 
295 

480 25 

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

To secure environment protection and rational use of 

water resources the water supply of the plant is based on 

tL~ cl.Jsed -:;ircuit principle with complete use of indust:·ial 

effluents and rain water from the plant site. Domestic 

sewage is pu~ped to the sewage treatment unit for complete 

biological cleaning. 

To secure protection of surface water and underground 

water sources from contamination by mud disposal facility 

provision is made for the following: 

- hydraulic insulation of bottom and sides of the mud 

disposal area and secondary settlement pond: 

drainage of the mud disposal area; 

buffer zone al0ng the mud pipeline, decant liquor 

pipeline and motor road with drainage of surface and spilled 

water and liquors. 
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~~q:i~re~~nt f~r labour ~or •p~ration of the facilities 

0f the n~rheline complex d~signed by the Soviet side is 

in accordance with 

of 

the 

the 

proposed technical 
operating norms process equipment. 

pr0d~~tion structure of the complex and on the basis of 

exp~rience in operation of the similar plants of the 
:~·_i ::ic-·: n tractor. 

To provide the plant with raw materials and utilities 

~0 ~e~ure maintenance of the equipment the complex will 

i~~orporate the support and auxiliary facilities. 

To determine the number of personnel the following 

existing Iranian rules for accounting use of the working 

time are adopted: 

- numb~r of working d&ys p~r year 

- numb~r nf holidays and days-off 

- number of working shifts per day 

main production 

others 

- duration of working shift. hrs 

The total number of employees of 

- 287; 
-c_ - ( ,_•' 

3; 

- l; 

- 8. 

the complex is 
estimated at 2910 people with workers being 2522 clerical 

~nJ certified technicians of 388 people. 

Qualification structure of workers is as follows: 

men ~{ 

ski 1 lej wc::,rkers 1377 5~, 

- semi-skilled workers 783 :n 
'> r 1 4 •• 1 •• .:. 

r,• ~ ") r, ".) _. .:- 100 

F•)l" the m-:i.nning sct.-:-d11li::- C·f wod:i::rs i:.f th':' ·::>:imr.·l"'·>: 
r~f~r t0 r~tl~ 7-1. 

is made for th-? 

~-.. -. . t j . : :·, ..,, i l 1 

acininist r.::\t i••ll n.nd c· er· t i f i -=- j 
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Structure of managerial ~ersc~~el 

engineers is as fallcws: 

- managerial personnel 

certified engineers 

- foremen 

- aJministrative personnel 

- cleri-:-al 

Total 

33 

134 

10 3 

84 

34 

368 

3.nd 

9 

34 

27 
,., . ., ... _ 
·'3 

1(10 

Table 

S•;mmary manning table (number of pe.:iple) 

certifie.j 

7-1 

Item De s·:-r ipt ion Q~alification Total 

High 

A . Main production 

1 Alumina plant 230 180 45 455 

2 Carbonates plant 65 43 16 124 

3 Cement plant 92 65 50 207 

Total of A 387 288 111 786 

B. Auxi 1 iary and support facilities 

4 Maintenance and stores 560 325 95 98(1 

5 Utilities 55 70 19 J44 

6 Transport 101 35 17 153 

7 Production control 119 35 4 158 

8 Automr;.t1on, ccm:nunicat.ion 133 :o 4 147 

9 Hou seh.::ild services 2 ' 84 ~1 -· 
1 (I Ad minis~ rat. ion 0ffice 2 4 6 12 

T·:>ta l of B 972 434 2:9 rna:. 
1 1 Guan~ s l~ 12 

12 Fire-fighting 1 :j :- 1 39 

Tot.a 1 of c-.::imp lex 1377 7~3 358 2522 
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The manning table of empl~yees b7 =ategories is give~ 

i :1 Ta. b 1 e 7 -: . 

!1 cal~ulati0ns of the annual iab0ur 20sts 0f th~ 

~epheline complex the following le~els of main a~erag~ 

m•:>nthly salary was used c 000 Rial per perscr. l: 

- managerial personne:;.. 

certified engineers 

- foremen 

- administrative personnel 

·-: ler ica. l 

si:illed workers 

- semi-skilled workers 

2 ~.(I 

110 

V\_I 

In addition to the above the foll0wing sur~harges wer~ 

acc.::iu n ted for : 

- compensation of expenses for social and househ0ld 

• needs in amount of 8% of basic salary; 

- add-en to workers and foremen 0f the main prc.duction 

facilities for operation in shifts in amount of 30% of basic 

salary. 

For calculations of labour costs of workers refer to 

Table 7-3, those of certified engineers and staff - Table 

7-4. 
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Table 7-2 

Summary manning table by categories 

(number of people) 

------------------------------------------------------------
Item Description Hana- Eng. Cler- Fore- Adm. Total 

seri

al 

i·:-al men staff 

------------------------------------------------------------
A. Hain production 

1 Alumina plant 2 4 3 24 4 37 

2 Carbonates plant 2 5 2 9 2 20 
3 Cement plant 2 9 2 16 2 31 

Total of A 6 18 7 49 8 88 

B. Auxiliary and support fa:-ilities 
4 Mainten~"lce and 

stores 7 12 8 28 15 70 

5 Utilities 12 1 4 2 19 
6 Transport 2 3 3 11 19 
7 Production control ,., 

8 2 6 2 20 .:.. 

8 Automation and 

communication 2 3 ') . ~ 2 3 4 43 
9 Household services - 1 2 2 1 6 

10 Administration 

off ice 15 48 8 35 1 (If 

Tcta.l of B 26 11 f, 26 46 70 283 
1 i Gu':1.rds ,, 

3 ,, 
1 2 Fir.:--fight in~ 1 1 8 4 14 

T·:>t al (\ f r:-ompl.:>Y. 33 174 34 1(13 84 ~)ee 

- - -· - - - - - . - -- - - - .. - - -- - - - - - - - -- - -- - - - - - - -- - - - - - - -- - - - - - -- - - - - - - - - -
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Table 7-3 

Cal cu lat ions of production c•:si:.s 

Workers·salary 

Item Description Unit Skil- (;ategory Total 

led semi- labou

s~: i lled rer 

-------------------------·-----------------------------------
1 Main production men 387 288 111 786 
"> Maintenance and "-

stores men 560 325 95 980 

3 Utiliti~s men 55 7 (I 19 144 

4 Transport men 101 35 17 153 

5 Adm. & services men 207 75 110 459 

T·)tal men 1377 783 --r .jJ...: 252~ 

6 Annu~l salary of 000 

one worker Rial 960 600 480 

7 Total annual 000 

salary Rial 1321.9 475.8 169.0 1966.7 

8 Bonus in amount of 000 

two-monthly salary Rial 220.3 79.3 28.2 327.8 

9 Social insurance 00 (J J!64.4 9~ .. 2 33.8 333.4 

Rial 
1 (I Exp.:-nses for social (I (I (I 

and hc:·u seho ld needs Rial 10~ .. 8 38.1 13.5 1 ~·7. 4 

11 Add-on t.1J workers OCtO 

for worY.ing in shifts Rial 111. 5 51. 8 16.0 179.3 

Total (l f s.::,. la.ry (I (I (l 20l:3.9 74(1.: :6(i. ~) 3(;24. f_; 

1 i t"°ms 7 thru 11 ) Ria: 

With: 

pr -~''''t i;;n ~~!·v· i-

ces mln R 649.0 301 . f 8:3. 1 l(t43.9 

- gener"l.l plant 

serv. mln R 994.4 373.3 ~;, 1 . I) 14 ~·A. 7 

- Adm. 51'.'rViCPS mln R 

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

70 

" 



\\.~ 
'~ ~ 

' 

fable ·1-4 

Calculations of production costs 

Certified engineers and personnel salary 

Item Description Uni T, 

1 Main production men 

2 Haintenange .~ 

stores men 

3 Utilities men 

4 Tran!':port men 

5 Adm. & services men 

Tot-:..1. m-:::n 

ti Annun.l salary .-. f I) t I ti 

one worker Rial 

7 Total annual 000 

salary Rial 

8 Bonus in amount 000 

of two- monthly Rial 

salary 

9 Social in~uranci:- (1 (I (I 

Rial 

10 Expenses for so-

cial and h.:01J se- (I (If: 

hold needs Rial 

l 1 Add-on t:' -:..;,- rJ.:et· 5 

f . .)r working in I.I :"1 (l 

sh i ftR Ri~l 

TntAl nf ~a Ian' <111n 

1 i terr.s ., t.hn1 ll•Rial 

Witt·,: 

p1·.1d11ct. i 1•11 ni::>rvices mln 

- general plant ~et·v. mJn 

- A.jm. 5ervir,es mln 

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

:.ee condensed production 
in Fig.7-1• 

R 

R 

R 

mana- E&T 

ger. 

6 18 

7 12 

12 

2 

20 90 

~ .. ·" 134 

4200 3300 

138.6 442.2 

23.l 73.7 

27.2 8R.4 

11. 1 35.4 

20<1. (1 639.7 

36.4 65 ~ 

42.4 12'1.2 

1 21 . :~ 1?.!=l.ti 

T0tal 

Adm. Fore· Cler-

men ir:al 

8 49 7 88 

15 ?-
-t1 8 70 

2 4 1 18 

11 3 3 18 

48 19 15 192 

·"':-·: 11-3 ::<4 ~ ;;, -:. 

1320 1800 1140 

110. 9 185.4 38.8 915.9 

18. :. 30.8 ti.~. 152.7 

r, r, ,., 37.l 7.~ 182.7 .:....:- • l-1 

8. :'.< 14.8 3. 1 13.3 

~~t) • ~I :; t:) . ~' 

Hi(l. ~ 294.7 ~ ':; . :; 13r.1 . l •.' 

i:-,.;., 1'.">4 . 1 l \. h ;~u~;. ~~ 

' ,._ ~ ·.'•.J. t.) 81.l 18.8 ~ :i] I: 

81 '7 4 ~. ~; L.t,.6 ·111:;. e 
------------··· --- -------------- -··--- --
structnre of the nepheline complex 

11 
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8. PROJECT IMPLEMENTATION SCHEDULE 
Given experience of industrial construction companies 

in Iran construct ion ·:f the complex may be completed within 

5 years. 

Breakdown of construction costs over the years of 

project implementation is shown tentatively below{%): 

1st year - 10, 2nd year - 30, 3d year - 30, 4th year 

20. 5th year - 10. 

The capacities will be commissioned at the end of the 

5th year of construction. It is expected that in the 1st 

year 50% of the capacity will be attained, 100% - in 7th 

year from start of construction. 

9. FINANCIAL AND ECONOMIC EVALUATION 
9.1. General 

~his Section deals with the financial and economic 

evaluation of viability of establishment in the Islamic 

Republic of Iran of the facilities for integrated conversion 

of nepheline ores from Razgah deposit into alumina. 

carbonates and cement. 

The calculations were prepared on the basis of 

assumption criteria submitted from Customer {ARMP) usin6 the 

computer program COMFAR developed by UNIOO on the basis of 

the ··au id el in es for preparation of industrial feasibility 

studies" (UNIDO, 1978). 

The evaluation results incorporate: 

- initial and working capital requirenents; 

- project financing sources; 

- prod~ction expenses; 

- cash fl0w tatles; 

- profit and loss account; 

- balance sheets; 

- assessment of benefits for national economy . 

9.2. Production programme 

Based on data from Section 8, giv~n 

production prcgramme of the complex ov~r 

below is th~ 

the operating 
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years. Value on the finished products is determined based on 

prices of Section 3.2. 

Data on the production programme of the complex over 

the operating years is sh~wn in Table 9.1. Capacity 

commissioning is assumed to be 2~% in the 1st year, 75% in 

the 2nd year, and 100% starting from the 3d year. 

Thus, value of the finished products of the complex 

with 100% capacity of the complex is US $121.9 million and 

R 58. 7 biliion. 

9.3. Capital requirements 

Investment costs for construction of the nepheline 

complex are determined based on the following: 

- all equipment for the areas of the alumina and 

carbonates plants, auxiliary and su~port facilities, as well 

as 50% of the equipment for the cement plant is expected to 

be imported for hard currency, that is why its pricing is 

do~e on basis 0f the world market prices in US dollars; 

cost 0f 50% of the equipment for the cement plant, 

c0s~s of civil equipment installation is 

calculated in Rials ba~ed on quantities of these works and 

supplies provided by Iranian companies at rates submitted by 

AR~F; 

- pre-production costs were evaluated in Rials with 

=>"P1.rr1t>? i!!·1~c::i.tion •)f hard currency component; 

- c0sts for infrastructure were assumed by ARMP data. 

Total fixed capital requirements for the plant complex 

is as follows: 

Hard currency spending, $ mln 

Local costs, Rial mln 

406.9 

1187 490. 9 

Construction costs of the main production facilities 

for each type of product will be as follows: 

(excluding preproduction costs and contingency): 

US $ mln 

a) alumina production, total 132.6 

including: 

- construction 

- equipment 132.6 

R.mln 

138497.3 

137527.3 
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Description of 
produc.;s 

Price of 
tonne 

Rial 

6th 

Export and 
: import 
1 replacement 
I - --- - ---------
1000 mln 
•t • 

--- _ _____,, - -- __ J __ .. -- ----l---- ·---- ---- -- . 
2 3 4 I 5 6 

----------1· --·---- -- --

200 j() .o 10.0 

2 Cc.:!'":Jonates 

2.1 s~dium carboncte 200 e.9 1.a 

65C 22.s 12.7 

2~5CC 

:otal of 2: 2C. 5 

J 10500 

JC. 5 

----· ,.._ --- -- . - ____ , ...... - --

SECTION 1 

Production p~ogram of pl&nt 

Internal 
market 

- ---~ ---~- --- . - -
Output of product ::.·: 

Export e.nd 
import 
replacement 

000 
t 

I mln 
: Rial 

000 
t 

' mln 
t 

I 
7 ' 8 9 10 

---- ---- l 

150.C JC .c 

26.5 :: . -~ 
~ , 1 - . -. 

·~. 6 

1395 14647.5-

~ 4672 .c- \- -. -
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Table 9.1 

·-------------- - .. 
- - ------ --Cut put of product by- yee.rs-~---------- --- - ---

Tnternal 
.:l'"irket 

000 
t 

I mln 
, Rie.l 
I 

I 
7 8 

- --- - l 

,. 
2A.~ - • "=" 

24.5 

Export end 
import 
replacement 

000 
t 

9 

150.c 

2.J.5 

r - 3 c _~ • 

mln 
$ 

10 

3C .o 

5.3 

5 !.. • 1 

J~o4 

i :95 14s47.5-

~~C72.C-

7th 

Internal 
market 

000 
t 

11 

c:.c 

4190 

I mln 
i Rial 

12 

49 .o 

4?.0 

43995 .o 

8th, etc. 

Export and 
import 
replacement 

000 
t 

1J 

200.C 

J5.4 

n5.1 

-

mln 
$ 

14 

40.0 

7 .1 

74.B 

31. 9 

Internal 
market 

000 
t 

-· - -- -- -- .. 
15 ~ 

mln 
Rial 

16 - _____ ...., ___________ _ 
! 

2.6 6J.7 

tJ.7 

5585 58642. 5 

44C 44.C - 121.9 587C 6. 2 

SECTIOl\I 2 
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- erection 

b) carbonates production, total, 22.0 

including: 

- construction 

- equipment 

- erection 

c) cement production, total, 

including: 

- construction 

- equipment 

- erection 

22.0 

96.4 

96.4 

970.0 

35549.3 

35393.3 

156.0 

185900.8 

142522.8 

38645.0 

4733.0 

Costs of infrastructure are $195.4 million and R 50388 

million. 
Thus, summary initial investment requirern~~ts !or 

cunstroJction of the plant 

infrastructure are as foll0ws: 

Hard currency spendi~g. $ mln 

Local costs, Rial billion 

capita.I 

complex fac:~ities and 

:237_9 

are by 

c·.::!::putCi.tion by the c•:·mputer using the norms cf s':·:>cks •}f 

resources in stores shown in Table 4.7, and also the 

f .. ):1.-'wing norms (Jays): 

- ~ccounts receivable 

C''>sh in hand 

work in prog~·ess including 

- accounts payable 

- 30 

15 

- 313 

- 15 

For structure of investment costs 

t_ Table 9.2. 

9.4. Project financing 

refer 

According to ARMP data the requirements for funds for 

construction of the plant complex and infrastructure will be 

100% funded from the governmental resources of Iran, ie. no 

loans will required. 
Breakdown of the investment costs shown in Section 9.3 

over the years of construction is given in Table 9.3. 

?5 
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Table 9.2 

Br~ak-down of investment costs 

-----------------------------------------------------------
S/N Description Cos~s. mln 

-----------------------
us $ Rials 

-----------------------------------------------------------
1 Equipment and mater:als, total, 322.5 

including spare parts 5.0 

2 Erection 

3 Construction, including site 

preparation 

4 Preproduction costs 

4.1 Land for plant site 

4.2 Customer's predesign costs 

4.3 Customer·s expenses during 

c~nstruction 

4.4 Equipment and material trans

portation costs ~n Iran 

4.5 Customs duty on imported 

equipment a~.,,.; materials 

4.6 Commercial -~arges for imported 

equipment and materials 

4.7 Know-how, taxed 

4.8 Irani~n experts training costs, 

taxed 
4.9 Subsistence of Russian experts 

in Iran (Contractor s super

vision, erecti0n supervision, 

start-up) t:i.xed 

1. 4 

14.3 

12.0 

0.6 

3.0 

4.10 Engineering and design, taxed 67.0 

38645.0 

6379.0 

481898.4 

430 

900.0 

4000.0 

280.5 

2384.4 

7153.2 

42.0 

,-, i 
.:... .. 

112. 7 

------------------------------------------------------
Sub-total, item 4 98.3 1:.304.9 
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-----------------------------------------------------------
S/N Description Costs, mln 

us $ Rials 

-----------------------------------------------------------
5 

6 

Contingencies 42.1 54222.7 

------------------------------------------------------
Sub-total. for the complex 

within fence 

Infrastructure facilities 

462.9 

195.4 

596450.0 

50388.0 

-------------------------------------------------------
Total: 658.3 646838.0 

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



S/N 

1 

2 

3 

~ 

\ 

--- -----------·----- ----------,:------------·- --- ·---

Description o! 
works and costs 

Equipment and 
installation 

Sivil works 

?re-~:.oduction costs 
a."l::i c011tir..~1.:ric ies 

:~tal o: 1-3: 

~~-r--..- <:" ,, .. -- ,:,ire -- -- - - -

Cver~ll 

i-- ____ 1 ___ _ 

I j· --- ---------- --
~ I mln : R rr.ln . ' 

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

7~2t2,C 

a:c 
' 

I3~ '-'4, C 

~c,C :...~ lu~, l 

c. r r .: ;: 

' \.., Lf- I'· 

3C: '(; ~~d:X: 'v 

SECTION 1 

----... 

Breakdown of invest:ents by years of con:::t 

Cost by years, $ mln and 

2 3 

$ mln I R ;nln S mln R mln 

----· -. --- --· -i 

32,0 45C~,O 95,0 -r.-r·- -
l.J;'.;1_: ,__' l, 

T • r·' ,-
l_~ I".. /C ~ , l 

L~~f c - . -. ,; 

~ ... -- t:~ '\,.! 

or- . 
; <.:,;,... '- '- . 

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

.- r 

.... l 

' -·±'-.... '' .... · EE, C 

I ;l,L ~-~·- .. : l~ 'l 
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Table 9.J 

of ir.vest11.:?1ts by years of construction 

2 

- -- - ---------- -- -· - -- . - . 

Cost by years, $ mln and R.mln 

! R mln 

( 
'~ 

T. ;_I· . •'-'" .. :.'-' ~ '\) 

-- ------ ------------
3 4 ' 5 Total 

------ ---- -------~--------------- ----- J ---------------·-- --
$ mln 

1 
R ml"l. ! $ min ! R mln I $ mln R mln $ mln I R mln 

--. - .... ____ , --- .. ----- - -t----------...--------- - -~---- ---- ----i---- --
1 ! I I . . 

95,0 · I350C,O I !60,0 22500,C 35,5 4524,0 322,5 I 45024,0 

·:2,C 

- . .-
~._:,' '\.., 

T ..__ •/":c' c 0 I -
..... '" &.._ ' '" ' 

EI·~·- ,C 

G-:t.:.~15, C 

I5,C 

t~,c 

4t~05,0 

cs-62,o .... ,.. ,, 
..1.~' 'i 

r-- ...... r- ,.. 
, ;C;... I, v 

;::5(;_ 'c 
t;)IC7,G 

SECTION 2 

r - -~r -

'"""-';:. i ~' ..... 

I4C 4 ' 

- ..... . .... 
·- ~ - ·='- -.- ' 

. . .- - -
;:-._ .:,c ~- ' ·-

,"" • •I 

c. ~;\... t.~c '·-
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9.5. Production costs 

The producticn costs i~clude the following expenses: 

a) raw materials and other materials; 

b) fuel and utilities; 

c) labour costs; 

d) maintenance and repair materials; 

e) deprec ia t i·:m; 

f) plant overheads; 

g) administration costs. 

9.5.1. Cost of raw materials and other materials, and 

fuel and utilities. 

The ab~ve expenses 

requirements for the 

prices based on ARMP 

9. 4). 

are determined on basis of annual 

same as shown in Section 4.11 and 

data including freight costs (Table 

9.5.2. Labour costs 

Annual fund of salary is 

calculations shown in Section 7 

regarding production operations. 

9.5.3. Maintenance materials 

assumed on 

(see Tables 

the basis 

7.3 and 

of 

7.4) 

Costs of maintenance materials for the main equipment 

is assumed on the basis of ARMP at ~he following levels (% 

of the equipment cost): 

- equipment (local and imported) - 2.5 

- buildings and unit construction - 0.5 

9.5.4. Plant overheads 

Accounted for in these costs are the salary of 

perS•)nnel responsible for maintenance of the ger.eral plant 

facilities and oth~r general plant costs. 

9.5.5. Administration costs 

Acc0unt~d fer in these costs are the ~alary of 

administrative and ~~nagerial staff and other costs relRted 

to plant management. 

According to ARMP assumption criteria data the total 

expr:-nses tinjer para 9.5.4 and 9.5.~' shall equal 5~; of dir~·::t 

opera ting costs inc l 11d ing depreciation. 

?9 
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Table 9.4 

Calculations of prices for material and utility resources 

Unit price \ Freight per Unit cost 
S/N Description Unit by ARMP data unit : of resources 

-~i-a1 ' .--·· ~--Ri-~i-- -.... - -· $. · 1 Rial 1 I 
- • ~ ·• ......... ~-----· --··· . j 

I I 
1 Nepheline ore t 1 598,0 0,700 6I6,0 , 0,336. I2I4,0 I I,036 

1 ) ! I 2 , J.imestone t I I50,0 0,02 - , - I50,0 0,02 • . . r 
• i I tr•1 

. J I I • r .r~. 
3 Natural gas . ~m 3,0 - - . - ! ~.o ' I I I I 

4 I Electric power ! kWh j I, 322 O,OOII - I - I, 322 ! o,oorr J' 

5 i Heat Gcal ?0,64 U, '766 - - : ? 0,64 1 O, ?66 

6 ! Fresh water 000 m3 I2000,0 - - - : I2000,0 
' ' I 

7 : Flocculant · t i - 3000,0 Ieoo,o - IbOO,O : 3000,0 
I , 

8 I Hydrochloric acid t I 35000,0 - 4000,0 

1 

- · 39000,0 1 
- ' 

9 l Filter cloth m2 - 3,0 - - - \ 3,0 
I ! , 

10 I Gt'ounding bodies t - !400,0 6!6,0 - 6I6,0 i !400,0 

11: Refractory brick : t ! - 900,0 6!6,0 - 6I6,0 ! 90U,O 
I 

12 Clay t : 200,0 . - 540,0 ! - 740,0 
. I 

13 · Gypsum t . 30C,O - 540,0 l - . 840,0 : -
I I · 

1 4 Iron ore t - - - - 200U, 0 

i) Freight cost of limesto~' delivery is included into general costs of the complex 

~ 
' ! 

·--- ~ A .. \ 
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9.5.6. Depreciation 

In calculations of depreciation the fixed assets of the 

plant are broken down into categories according to ARMP 

assumption criteria data regarding depreciation rates (para 

12.12, 12.13 and 13.4). Computation is done by using COHFAR 

program. 

9.5.7. Annua: p-oduction expenses 

Cost estimate ·· :-r production of products is shown in 

Table 9.5. 

9.6. Financial and economic evaluation 

9.6.1. Financial and economic calculations under the 

seie~ted alternative of the nepheline complex 

For the financial and economic evaluation of viability 

of construction of the industrial projects using the 

computer model COMFAR it is possible to secur? a whole range 

of indicators, the most important of which are: 

- profits accumulated by the project (gross, taxable, 

net); 

- internal rate of return on investment; 

- payback period on investment (by gross profit, cash 

of the plant); 

- level of capacity utilised which secures repayment of 

all costs at expense of product sales revenue (breakeven 

point). 

Since according to the "Guidelines for preparation of 

industrial feasibility studies" (UNIDO) it is necessary to 

provide evaluation of the project by 5ummary costs (both 

local and foreign), and also taking into account a desire 

expressed by the Ir.3.nian p<irty to provide the eval...iation of 

hard currency expenses alo~e. this report gives four 

versions of calculations: 

1) evaluation of hard 

(r~calculation of local costs 

zero exchange rate); 

currency expenses 

in Rials into dollars 

only 

with 

2) evaluation of total costs with c0nversion of local 

expenses at offi~ial exchange rate (US $1 = R 70). 

In calculations a project life of 15 years was assumed 

8I 
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------ -- -------;--

I Unit 

j 3 -

S/N Description 

1 2 

._/ -- "lmW 

Annual operating costs 

----- - ------------· ·-
Unit price 

Rial i us. 

j 4 l 5 

I Annual consumption i by years, 000 
- ·f- - - . - --- - . 

6th 

6 

8th 

8 

I 

1 

- --------- -------- ----------.. J ---· 

Raw materials 
' I I -·--r-----r----,------ ------·- --· ·- ·--- ·· 

Nt::pheline ore 

2 Limestone 

~0tal of I: 

II r.:aterials 

1 Flocculent 
,, ::ycrcchloric :::cid 

3 Filter cloth 

4 Grinding bodies 

5 ?.ef!'~ctory bricks 

/' Clay 0 

1 Iro!'l ore 

6 Gypsl.UU 

~t 

t 

kg 

ke 
2 m 

kg 

kg 

t 

t 

t 

... 

I 

IGI4, CCO I I,O~ 320 S£0 I28J 

~, C(;C IEI4 454I 

I,tu...: r - .- -.. 
~, ~_;vli IC 47 c3 

0~ , C;OC C,5 I,5 ;;: 'c 
3,l,0G r:::,5 37,5 

C,EI6 I,400 2::.:?:: 783S L t:E5 

r ,.... T· .... 
•_,, C .LO (,, 900 3682 IIG47 - ·r-.- -... :;: ( ~~ 

r 4 · r r r 
I ",_, t l :_;l) 26~ t/37 II~c 

:.::; _ ~ ._ 'i.., I~ 0 ·:::C 

c4G CIX 7C ~09 'G7S , 
----------------------- - . -- ·-1--·· --- - -------···---------- ------ -----

Total of II: 

III Process fuel 
Natural gas 

IV Utilities 

1 Electric power 

2 Heat 

_, Fresh water 
--- - - -· 
Total of III: 

SECTION 1 

! 000Nm3 

000 kWh 

· Gcal 

000 m3 · 

3000,000 

I322,000 I,IOO 

I 70,640 o, ?66 

I 12000,000 

259,7 

I99,~ 

I,3 

. 779,0 

846,5 

59? ,5 

3,8 

I038,E . 

II~.~ 

?96,7 

5,0 
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Table 9.5 

Annual operating costs 

------ -----------·----··-·--·- ., _________ ------------·---·· ----------· --·. 
, Annual consumption Costs by years 
: by years, 000 
t - . . . .. - ----------·-

I 6th6 7:h -1- B:~- -1~ -~~ -6t~ ~1:~--- --;1~~- \t -~-~1::h, e:c:°-- -
-- ---- --- ···--------:----·---l---- -- ··-- --· --·- ----- ----·-·-------··------------
! I 

320 £€0 I280 388,5 ~3I,5 II65,4 994,6 1553,9 I3a:i, I 

I2I4 454I t C·S5 :C.::.7, I 3 ~ r v, .j 68I,~ ~ C;,8 ~C&,3 I2I,I 
···-~-·-. 

C: I5 ,6 3CI,8 I84'.3 ,6 ICo5, 4 24€2, 2 I447 ,2 

47 63 47,;) :.;r,s , 
T ISS,C ... c \..,' J. \.,' ... 

c. t 5 T ~ 2 0 C,I O I ' .... 
' ' IJ ' ' 

I~,5 37,5 ~"' 'v 37 5 ' 
T-rr 5 
..i. l..G' I5C C 

' 
2~~ 7~3S IC585 I,6 3704,8 4,g IIII4,3 6,5 I48I9,C 

3£:6~ II~4? Ji{i2f- ~.3 ·::i. I" n 
\,)...., ~' \J E,5 oc L" I "'~ _t(,' 

c -~,l I32E€, I 

2.: ... ..... ~ t£? IItE 2I~.~ C:4I,E £5E,4 

15 . ' cI ,. . - . r -
I~~.G ·:: . , 

~ t(,' i_ u...,,' '-

IC 2CS- 279 56,6 176, 4 G35,2 
-----··-- .. - ---·-·- ------ - --- - - ·-- ·------·-----·--- -- . - -· ·-· . 

3:€,6 ?IC3,6 o~r c 
.., ' "' ~I3IO,? !228,4 284!4,I 

259,7 779,0 1038,6 ?79,l 2337,3 3116,4 

2~.~ 846,5 Il28,7 3?3, I 3I0,4 lII9,2 931,3 !492,3 I24I,7 

' 199,~ 597,5 796,7 I4,I I52,6 42,2 . 457 ,8 56,3 6I0,3 -
I,3 3,8 5,0 I5,6 46,8 62,4 

402,8 463,0 1208,2 1389,I l6Il,O !852,0 

SEC.TIO"i 2, 
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--------------·-- ----- -· 

:---Exp--en_s_:_s_f_o_r_p_r_o_d_u_c_t_io_n __ l.--
3 
--- -4-~-----,--~ --+·-7

--- -- __ a_ -

labour salary I i - : 
VI Maintenance materials I 

. -------------------t-------- - ------·--- -
Total of I-VI I 

VII Plant overheads 

VIII ~d~inistration expenses 

Total of operating 
costs 

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

SECTION 1 

' i 

: I 
___ l__ ----------- _j__ _____ _ 



.. ~.i- ... . -~- .- -. 
- -- ----- --- \ 

·-· I 

--- - ------- ---------------------
6 : 7 8 9 10 ! 11 

-- --- ____ j ------~----------- -- ~-----1-r- - -~ 12--t~~~~2- I _ 14 
I34?, 2 : - l I34? ,2 

i I 

--------~-------3-53_5_,_r_~! 3535, I 

6986, 4 ! I599u, 4 · III96, 3 

!?89,? 

1238,8 

i '. ! 

I 
i 

2!35,0 : r789,? i 

1484, 0 1238,8 

8(X;2,0 3535,I I 8(X;2,0 

3!84?,2 I;;~z,3t- 3S??5,3 
! 

I 
2135,o I 1789,? 213~,o 

I 

I484,0 : 1238,8 1484,0 

10014,9 19609,4 I4224,8 35466,2 I6328,8 43394,3 

SECTION 2, 

- . 
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due tc• limitations of COMFAR programme. 

!he resulting figures indicate that with the Customer 

sp~cified conditions the evaluation of viability of the 

.a, project (hard currency costs alone and savings of hard 

currency by refusal of alumina, sodium carbonate and potash 

imports for internal needs, and also potential hard currency 

revenues through sales of potash at the international 

market) the selected alternative of const•~uction of the 

industria~) complex for conversion of nepheline ores from 

Razgah deposit is noted for the following indicators (see 

Table 9.6): 

- hard currency investment (fixed 

and working) 

hard currency revenues and 

savings 

- hard currency operating cost 

- internal ra~~ 0f return, on 

hard currency invested, % 

$ mln 

$ mln/year 

$ mln/year -

667.2 

113 .6 

40.1 

5.8 

- investment payback period, years 9.6 

• The total costs (including local) cannot be paid back 

because of high level of expenses for civil works and 

installation of equipment under Iranian conditions based on 

Customer specified unit rates. 

Shown below are final Tables prepared by COMFAR program 

with calculation results for the alternative selected. 

Table 9.6 

Main financial and economic indicators 

Item Description Unit Ind ica tl)rs 

1 2 

-------------------------------------------------------------
1 Fixed capital $ m!n 6~8.3 8808. 1 

2 Wr_,rldng capita. l $ m 1 r. 8.9 45.7 

3 Cost of pr(!ducts $ m lr1 113.8 675.l 

4 Op·~r~ ting cc, st $ mln 40.1 281. 6 

~) Gr<-·ss pr0fit $ mln 73.5 39.3. 5 
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Item Des::-ription Unit Ir:d:'..cators 

1 2 

6 Depreciation $ mln 37.9 599.5 

7 Net profit $ mln 35.6 -206.0 

8 Rate of return % ~·. 83 -3.16 

9 Payback period years 9.6 22.7 

10 Break even point % 61 130 

Note: Indicators under items 3 thru 7 are in average for 15 

years of operation 

9.6.2. Sensitivity analysis 

For determining an effect on the main financial and 

economic indicators of the project of variations in capital 

invest~e~ts, operating costs and prices of products a 

sensitivity analysis was performed. 

Results of the analysis and 

graphical illustrations are given on figures below. 

The given data show that the major .effect on the 

project indicators is produced by variations of prices of 

the products. Thus, for their variation in the range of 

z25%, an !RP. varies for case 1 from : .3 to 9.5% against 

5.83% for the base case. 

When the operating costs vary in the same range, an IRR 

varies from 4.3 tc 7.2%. 

If the capital investments increase by 20%, an IRR 

decr~ases down t·:· 0. 5%, and if they decrease by 2(1 ~~, 3.n IRR 

increases ur to 9.05%. 

A b1·eaJ.:-even p.-. int f·)r this case when the prices of 

products vary in the range ±20%. changes from 46 to 85% 

against 61\ in the base case. 

As far as the sec•)!ld case is concerned, here even for 

the max im._im reduct Lin of the C•)Sts or i ncr~a.se of the 

prices, an IRR does not become positive, and a break-even 

point is outside 100%. 

.. 
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·· ------·----·-----------------------------····------------------···----------- ---· ;:~!:l :.: - i!!!L LID~UD. U.S.SJ. ····· 

:m:a~ lepbeliae Cua~lu.Final ie?Grt t 

:99~ .. !a~c~ 

5 year'sl of constructiJn. 15 yea~s of pr~duct:c~ 
:mency conversion rates: 

fore ip currency 1 uai t : 
local mrmJ 1 unit : 

im~::.ting currency: US S 1l:i 

1. 0000 w: its mout ting mmcJ 
0.0000 illlits moW!ting cmencJ 

Total initial investment during :onstr11ction phase 

fi1ed assets: 
current assets: 
total asseta: 

658.31 
0.00 

658.31 

99.999 S foreip 
0.000 S foreip 

99.999 S foreip 

Source of funds during con&tri1ction phase 

equity l grants: 
foreip loans : 
local loans : 
total funds : 

658.31 
0.00 
0.00 

658.31 

99.999 S fcreip 

99.999 I foreign 

Cash flow from operations 

Year: 5 10 15 
operating costs: 43.18 43.18 43.18 
depreciation 46.76 12.13 7.05 
interest 0.00 0.00 0.00 
---------------- ------------ ------------ ------------
production costs 89.94 55.30 
tbmof foreign 100.00 s lOC.00 S 
total sales 121.90 12l.9C 

grm it:o1e 31.96 66.59 
net incote 31.96 66.59 
cash baime 78. 72 78. 72 
~et cashflo11 78. 72 78. 72 

IP.t Presect Value at: !0.00 s : ·'.5~_4g 

:n~em: ~a~e cf Re~un: 5.83 l 
iet.;rn ot equity!: 
Retm ot equity2: 

Index of Schedules w.duced by CO~Hi 

!,,:;l idtia! inmtmt 
:.i:a: ::1est~~: di;rir.g p~cd;ic~ion 
Tota! pro~uctio~ costs 
Wo~!itg Ca~ital ~~~·Jirtma 

Cas~!!ov :ables 
Pr~jeo:~ed Balme 
Jet i~cm m~m~: 
s~me of bw~ 

50.23 
100.00 s 
m.so 

7!.57 
71.67 
78.72 
78.72 
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-- ---- ---- ---· ---- ----·----------------------------------------------------- --- ·~~~!! :.: - H!!I. :.UII~. ~.S.SJ_ -----

Total Initial Investment i1 USS 111 

!m - .. 

• Hied imst1:nt m~s 
Land. site prc~m•io~. dm:c·;t::: 0.00 0 00 0.00 0.00 0.00 
Bui I dints uc ci Yi: voris . 8-0C 27_00 65.00 B2.3C 13.40 
Auiliary :l!ld smiee faciiities 0.00 0.00 a.oc C.~ 0.00 
lncorpm•ed fixed U&f:s . . - 0.00 o_oo 0.00 UC 0.00 
Plut mhinery il!id equipment • _ 0.00 32.00 95.00 160.00 35.50 

·---··-------- -------------- ------------·- ----·--·------ --------------
~a~I filed imsaent cos:s . .. 8.00 59.00 160.00 m.~ 48.90 

Pre-production capita! e~ndit;ires. 28.00 42.0C 42.0D l~ :JO 13.40 
let mi:ac catiu: 0.00 0.00 0.00 0.00 o.oc 

.................. -----··- -------------- -------------- ........................................ --------------
~tta~ ini :ial ii:•est1ent costs _ 36.00 101.00 m.oo ~57.0C 62.JC 

Of it foreign. id .. !OC.00 100.00 100.00 !~C .00 100.00 
- --------- ..... --- .................. ------------- -------- •- ~- .................................. -·---------------------------------·-------------·------------------ -----

:miu lepheline CotrluJiul lep!;rt • --- 1992. Bare~ 

--------· ------------------------------- --------------------------------------------- ~!Ai 2.1 - fAl!l. r.D:IGUJ. U .S.S.I. --- --

Total Current Investment ill USS 111 

• Ym. .. . ...... . 6 8 

• 

f iud imstent costs 
Laad. site preparation. dm!opae:t 
Siii!diDCS a.nd ciYiJ &OrU . . . 
Auiiliary and smice facilities 
incorporated fixed assets . . . . 
Plant. 1a~~imy and eq:q1ent .. 

!eta! fiiej ims:1ent ccats . . . 

Prw:di;c:iot capi:a!s ex~ndit:.1m. 
N~rk11g capita! .. 

rc~a: ~urm: i~vestleli: costs . 

Of it foreig:. I .. 

0.00 
0.00 
0.00 
O.OC 
C.00 

a.oo 
0.00 
0.00 
0.00 
OJO 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
2. 79 4.08 2.04 

100.0~ 100.00 
---- ---- --- .. --- .. ----- -- ---. --- --- .. -- --- --- ... --·- ---------·. --- .. --· ---- ........ -·- ---------- -- ---·- ........ ----... --· -- --· -- --- ------- --- ----

!m:sn lephe!i~~ ~1;'.edi:a: ieport • --- :m. tta~c~ 
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--·····---------------------···············-···--------------- -------------- ------- CO!!lAI 'J -YA!!!. l.DII~. «.S.S.I. -----

Total Production Costs i~ ~SS 111 

!m 7 8 9 10 ... • 1L 

.. l ~! ~i!I. ~=~::!y :~:::.c:, p~tl. 
uv aat!~~a: : 

25.00 
o.36 

7~.JC 

ug 
100.~ 

l 45 
100.00 

l.45 
100.00 

l.45 
!00.0C 

l.45 

• 

ati:iti!S 
ln!~(J . 

'..abc ;r. dimt . 
iePi:.~. 1ainte:me 
S~!S 
~1c!ury oterh!ids 

!i~:~ry costs . 
!dli:istrative omheads 
!ndir. mt!. sa!es uc di1tributio1 
:imt m:!. ssles uii distribution 
~iretiatiu:. . 
Fim:i1l m:s 

Custs per :::t i single fNdict l 
Of i: fm:r,. I 
Of it miab:!.l . 
Toti! labour . . . 

7.!C 
0.00 
u.c: 
O.OC 
3.22 
0.00 
l.81 

!2.91 
1.26 
0.00 
0.00 
es.4~ 
0.00 

99.64 

21.31 
0.00 
1.22 
0.00 
6.45 
0.00 
2.03 

32.IQ 
Ul 
0.00 
0.00 

BUB 
C.00 

117.89 

?8..! 
0.00 
1.63 
0.00 
S.06 
O.GO 
2.14 

U.69 
1.48 
0.00 
0.00 

83.43 
0.00 

126.61 

28.41 
0.00 
l.63 
0.00 
8.06 
0.00 
2.14 

41.69 
l.48 
0.00 
0.00 

82.60 
0.00 

12S.n 

28.4! 
O.OC 
1.63 
0.00 
8.06 
0.00 
2.14 

41.69 
1.48 
0.00 
0.00 

46.76 
0.00 

89.94 

28.41 
Q.00 
:.SJ 
a.oc 
!.06 
0.00 
2.14 

4U9 
l.48 
uo 
O.!IO 

45.38 
0.00 

89.S5 
---------·---· ·----·-·------ ---·---------- -------------- -------------- -·-----------·------------- -------·------ -------------·- ·------------- ------------- --------------

1.99 
~00.0C 

9.7C 
1.26 

u: 
!tr. -30 
2UC 
1.41 

0.63 
100.00 
30.54 
1.48 

O.~ 
!00.00 
30.74 
1.48 

U5 
!~.00 

43.00 
1.48 

·: .(5 
!~~. 00 
43.18 
1.48 

lruiu le,Mlile Caaplei,fiul leport • --- 1992. lmk 

··········-····-····--------------------------------------------------······-····-··· mu 2.1 • f&BI. LDillGIAll. O.S.S.l. ····· 

Total Production Costs ii US S ala 

!m 13 !4-!? 18 !9-20 

~ of nlll. capaci!J (s:~rle product!. 100.0C lOC.00 100.00 100.00 
iav aateriil 1 1.45 1.45 1.45 1.45 
O~h!r m uter:als 28.4: 28.41 28.41 28.41 
'J:ili ties 0.00 C.00 0.00 0.00 
lmc l.63 l.63 U3 1.63 
La~;;r. d~rec: 0.00 O.~ 0.00 0.00. 
iepai~. aain:em:e 8.06 6.C6 U6 8.06 
Srues ~.00 o.oc 0.00 0.00 
hctvry omt•1ds 2.14 2. i4 ~.14 2.14 

-------------- -------------- ------- -- ----- ---------··---
h<tcry costs 4:.69 C.69 4:.69 4!.69 
Auin:strat:Te om:~!d: ue l.46 1.48 !.48 
Info. cos:s. sa:~s a~~ fatri~tion C.O~ 0.00 0.00 0.00 
~imt com. sa:~~ c:d dis:ributiot o.oc c.ao 0.00 O.~ 
i).:(m:a:ion :a. 1a 12. !3 11.93 7.05 
1imcial costs 0.00 G.OC 0.00 0.00 

-- ---- --- -·--- ............................. .... .......... ......... ---- ............................. 
Tvtal prcd:i•t:0n com 6:.95 55.SC 55.11 50.23 

........................... .... .... ...... .... .. -...... .. ......................... ---- ...................... ......................... ..................... -........ -~ .......... - .. . ----- --- ----
Ccsts per uti ~ I si~f1e ;>roduct l 0.31 0.28 0.28 0.25 
Of it fmign. s 100.00 :oo.oo 100.00 100.00 
O! it miab:d 62.42 59.92 7C. l7 76.98 
!o:a: labGu~ :. 4P, l.4d !. 48 1.48 

.. 
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··----------------------------------------------------------------------------------- :l!lll 2.~ - f&!:. ;JJ:J~. 1.5.S.~- -----

~et Working Cai;;i t J.l in u: S 1~1 

!!i! - - - - - - - - - - - - - - - - - 5 9-20 

• C-mrac! _ _ . . . . _ . . Ide ecw 

~~m: 1s~~ I 
.. 

Ac:~uu meiu~:e .. JC rz.~ 1.18 ~ ~Q '· '· 3.60 3.60 
'.ma:ory ud li~riais . 29 12.5 O.~ 1.79 2.39 2.39 
htra . . ... . . 0 O.OC a.co 0.00 0.00 
Spa.'!! .. . . .. . 0 0.00 0.00 0.00 o.oc 
llori is pr;inss .. 36 10.0 1.29 3.21 UT 4.17 
fa is!!d proG&ca .. 0 0.00 0.00 0.00 0.00 

Cull ii kind . - . - 15 24.0 0.26 0.41 0.49 0.49 
!otal curm.: assets .. . . - . - 3.33 1.21 11.64 lo.&4 
~ttlt liih:!itiu ue 
keow:t.; p.s;ibie .. " 2t0 0.54 1.34 1.74 1.74 ... ·~ -------------- ------------- ------------- --------------
let v~!bC "c;::al . .. - . . .. 2.19 6.87 8.91 1.91 
Imme i~ a:o~lilf capitil .. .. 2.19 ua 2.04 0.00 

let 110rkil( ~apital. local .. 0.00 1.00 0.00 0.00 
let vori:n5 cap:tal. fmi~ 2.19 UT 1.91 1.91 

Iott: Ilic : ti!ia dlys of cnmce ; coto : coefficint of tVIDftf . 
... ... -· --- ... --.. --- .... ----.. -------- -------- --- -------... --......... -------------------------· -- .. --------....... ----- --------·----------------------

Iraiu lttHli;.e C.plnJilll lefOft • -- 1992. llarth 
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··· -··· -··· --------------------------------------------------·-····· :.:"!Hi z.: - ill!'.. Jl:Jd!D. ~-~-S.i. ·----

Source of Finance. construction i& :~ s 1:: 

!::~ • 
·······-······ .. k:'.:1. :!'!::~91 

, •.. ~ ..., O.::.J ~-~J UC .. \1.11.; "·"'"' 
!q;i:;. .. ,.,,:,, ... :a .... .i uo C.UG UC UJ UC to·-----"'\.--
~~~sifas. ?U~ ~JO 101.:0 20UO ~UC SZ.3e ' 

:..~&. : .. ,..:.:.. O.~e UC O.~ O.~ ~.00 
~., .. -·"" 

!a;u !. !:~:et .. Q.00 O.OC uo 0.00 O.OIJ 

Lou c. f::!"t1p BO C.00 O.CG UC 0.00 

!Alu &. l'Xil. ... HO O.OC O.Ot O.OQ O.OC 

IAlu B. loul.. .. 0.00 0.9C 0.00 O.OG UC 

l£u C. loc1l.. .. 0.00 o.oa O.OC 0.00 0.00 
-------------- ·---·-------- -------··---- ----------- ............ ----------

!oa! fou ·-······ 0.00 0.00 0.00 C.00 0.00 

C.:rn!t liihiliti!S G.00 0.00 O.OC UC 0.00 
9.ui :mdnf: ·-·· 0.00 0.00 ~-~ 0.00 0.00 

-------------- -------------- --- ----··----- -------------- --------------
~~ti~ fads ······· 36.°' ICl.00 202.00 257.0C 62.Jl 
------............... ----- --------------..... -------------......... --------------------· --·------- -------------------...... --------------- ... -· --· -------

!ruiu lfplt'.~at Catples.fial ltP'lft I --- 1991. Ml 
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---------------- --------- ---- ------------·- ---- ---- ---- ---- ---·----·--------· :-=~n! t~ ;~:. :...rni!:. ~.UJ. -·-·-

Source of Finance. production ia 1~ s .~. 

!!i! ···-·······-·· 
~ T ~ .. 

I~:: tJ. arfaa...-y .. ~. J' U'~ r.,,., 
"'· .-v 

... i :y. trtft!'!!K'.t. uo O.OC 0.00 
Sii:s:ties. uuts . uo O.CC UC 

Lou &. fonip . • l":J\ v_·.11 0.00 Q_OO 

:.OU I. fonip .. UO 0.00 0.00 
Lilia C. !mip . uo uo C.OC 
Lilia &. loc1L -_ uo 0.00 4.00 
!Au I. loc1L_ __ uo 0.00 0.00 
:.OU c. loc1L.- uo uo o_ao 

------------- -------·-·--- -------------
Toal lou ........ 0.00 o.oc 0.00 

Cmut liuiiities O.S4 uo O.~ 

!cl Oftrdnf t .... 0.00 0.00 0.00 
-----------··- -·------------ ·---------·---

!.;al rads ....... C.S4 0.80 O.~ 

.. 

,, . ! 
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........ --···------·--·----------------------------------·-----·--- ----------···-- a:mi ~-1 - v~:. ;.n;1;m. ~.s.u. -----

Cash flow Tables. construct ion ia ~s s •~n ;:;;. 

!Hr_ • 4 s ~ 

• ~~~~ mt inf'. :1 . - 3:.0C ro:.oo Z'JtOO L:UO 6UO 
·------·------ -------------- -------------- --·----------- ----·---·-----

riwc:&: !'tSCik'tt! . 36.CC m_oo 20UO 25UO 62.30 
.. 

S.lts. Mt of tu . G.~ 0.00 ua a.oo 0.00 

T~ta: ~asi '1u:fl;1 . JtJC lOUO 202.0C 257.00 52.30 
-------------- -------------- ------------- -----·-------- -----·-·---·---

~ctd me~ - . 36.:JG lCl.00 202.00 1~i .OO 62.JC 
C~mtite CG&ts •• C.00 0.00 0.00 0.00 C.00 
Cm Gf fauce ... 0.00 C.00 O.CO 0.00 O.JO 
itpaJIHt - - 0.00 0.00 0.00 0.00 0.00 
C.:rrmte w O.CC uo 0.00 0.00 O.OC 
DivideM5 pd .. ~-00 ~.00 C.X 0.00 0.00 

s~t:~ ( de!i:i~ l ~-oa UC O.OC 0.00 0.00 
~;au'.1:ed mh b!:me o.oc 0.00 c.oc 0.00 0.00 

ranoe. loc•~ .. . - 0.00 0.00 0.00 0.00 0.00 
Out!!~. locll .... o.oc C.OC 0.00 0.00 0.00 
~'9!'~~:3 ( dtf:~i~ 1 - ., O.il J.OC 0.00 UG \; ...... 
:!fl~. fo~ip JPI) !G:.I).} 2fJ2.M 251 .00 62.~ 
O;;tflcv. forei~ _ 36.00 101.00 202.0C 257.00 62.3C 
Svplu I deficit l 0.00 0.00 0.00 0.00 0.00 

• let eukfl• _ -36.00 -101.00 -202.00 -257 .00 -62.30 
C.l•ted •t cukfl• -3'-00 -137.00 -339.01 -596.01 -658.31 

!ranian le~lie CotrlnJiul Report • --- 1992. !larch 
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.. 

• 

I!~ :d~:a11 ..... 
·::1:;~n·l net mtf:~v 

7872 
-122.63 

7t.72 
-43.9! 

I •• C. IL 18.72 
::3.53 

78.72 
192.25 

9f1 

---- -- --- ------------------------ ------- -----------------··--------·------------- ---- C::tl!i 2. l • JAi!;. U:Ua!D. U.5.1. ····· 

Casbflo\I tables, production i11 '5 Sill 

fur . _ ....... 18 19 20 

Toti!. cuh i1fl0t - . 12!.90 121.90 12l.9C 
-·---·----·-- -------------- -------------

fimcial reso11m1 . uo 0.00 0.00 
Sales. 1et of tu . . 121.90 m.9C 121.90 

Total w• 01tfla1 __ 4U8 43.18 43.18 
-------------- ------------- -----------·-

Total usets ....... 0.00 0.00 0.00 
Opm t inc costs . . . 43.18 43.18 43.18 
Coat of fintce . . . 0.00 0.00 0.00 
Rep<11e1t .......... C.00 o.co 0.00 
Corj)Oratf w 0.00 0.00 0.00 
DiYiduds (llid - - - O. ':C 0.00 0.00 

Sirplus ( deficit l 78-72 TU2 78.72 
Caulated cuh lli!w.'! r.3 .. 2~ 1~7.99 1086.71 

I1flos. local ....... 0.00 0.00 0.00 
Oatflot, local _ _ . _ 0.00 0.00 0.00 
Sarpla ( deik~t I 0.00 0.00 0.00 
I1fla1. foreip ... 121.89 121.89 121.19 
OatflOI. foreip ... 43.18 43.18 43.ll 
Sarplu ( deficit l 78.72 78.72 71.72 

let cukflOI . . . . . 78.72 78. 72 78.72 
Caulated 11et cashfloq :1ur 349.69 428.41 

rmiu lephe!i~e Cc1plnJinal leport • -·· 1992. ~rch 

--·····- ------------------ ----- --·· -------- -- --------------- · ---- -- · ------------- ---- COl!Jil 2.1 · YAllI. !JIIIGilll. U.S. SJ. --- --

Cashflow Discounting: 

;al h:iitJ paid mm let i~:c1t f!a1: 
le~ ~rese~t nl!Je ............. . 
lateml ute of letar11 1 ll!I'. l .. 

bl let llorth mm let mh return: 
let rremt n:•e ............. . 
!ntem! bte ·Jf R~~ilrn r riRl21 .. 

!0.00 l 

10.00 I 

.. cl !nttml late of let;ira J~ totill i1mt1e1t: 
let pmnt nlae . . . . . . . . . . . . . . -163.49 at IO.CO I 
lntma: Rate o! l!ti:r11 I !II l . . 5.83 l 

let Worn : lquitJ paid pl•s mems 

lmian ltpbeli3e C-01pln.Fioa: ieport • ··· !S92. ~mi 

.. 
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·---- ---- -- · --- -- --- -· ---- · --- ------ -------- --- ---------- -- -------------------------- ·ll!Hi 2.: - iAl!i. W!IGl&D. 1.S.S.I. -----

Net Income Statement ill i!S S 11: 

!m. 6 1 8 9 10 .. Tatu Siles. iaci. sa!!s tu . 30.50 89.45 121.90 m.90 121.90 
Lm: miable costs. i;c l. sa :es tu. 9.67 29.0C 38.67 38.67 38.57 .. 

----·--------- ---· ---------· -------·------ ·------------- -------------
Juiiible aarcia 20.83 60.44 83.23 8J.Z3 83.23 

4 &s I of toul sal!s 63.31 67.58 68.28 68.28 68.28 

lua-nriabl! ~osts. i1cL de?rteiatio11 89.97 88.89 87.94 ~r.:o 51.27 
·------·------ -----·-------- -----------·- -------------- -------------

Opmtioaal aar(il . ~.14 -~3.45 -4.71 -3.88 31.96 
ls I of total sales -225.67 -31.80 -3.87 -3.18 26.22 

Cils~ of finuce 0.00 0.00 C.00 0.00 C.00 
-------------- ------------- -------------- -- ------------ --------------

Gross profit . -69.14 -28.45 -4.71 -3.88 31.96 
&llOlliillCes - 0.00 0.00 0.00 0.00 w.oo 
!mh!e ~rofit . -69.14 -28.45 -4. 71 -3.88 31.96 
Tu - 0.00 0.00 0.00 O.!N 0.00 

---------·--·- ------------- -------------- ·------------- --------------
ltt profit . -69.14 -28.45 -4.71 -3.88 31.96 

DiYidends paid . 0.00 0.00 0.00 0.00 0.00 
1udistrihut!d profit . -69.14 -28.45 -4.71 -3.88 31.96 
kCl9Uliitff udistributed profit . -69.14 -97.53 -102.29 -106.17 -74.Zl .. Groaa profit. I of totil sales . -226.67 -31.80 -3.87 -3.18 26.22 
let profit, I of tr -.I Ales . -226.67 -31.80 -3.17 -3.18 26.22 
IOI, •t profit, I of equity .. 
IOI. •t profit+i11terest. I of imst. -10.46 -4.21 -0.71 -0.53 4.79 
-- .. ·--.... ------------ ......... ---------- -------..... --------- --------------................... -------------- .. -- .............. -------------..................... -----------

Iruiu ltpHliae Cotples,Jiul Report • --- 1992. Bue~ 
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-·------····-··--- -- ···------- --------- ---- ··-- --·--·····----·· --·-···----- :.:~m 1.~ - i!!:. :JCli!: ... :.:.i. ····-

Net Income Statement·· ~S•~ 

!m .. .. .. 14 

• ~-:tai n'.!s. ::: .. sa.!s tu 
!P-ss: mi1~'.! ::::.;. m:. sa:e: :u. 

:1:.9C 
3U7 

111.SC 
~.67 38.67 3tl.6i 

m.~ 

38.61 

" 

hria::e aa!g;n 
h I Q: ~":al H:~s 

lan·n~iafa -:~s:s. :ncL iepr~:iatiol! 

~fratim'. nrg:~ 
!s I of tml sa:es 

Cost of fimce 

Gross ~r~!it . 
~! ?c11a~ce~ 

!m~!e pr'fit 
Tu . 

let profit 

~ide:!s ?O:d 
u,d!str:~.;i~ej prv!: t 
kc•ula~ udis:duted profit 

Gross pr1>fit, I of total sales 
let profit, I of total sales . . 
IOI. let trofit. I of equitJ 
IOI. I'!~ pro!i:•i:t!rest. I of ir.mt. 

8:U3 
SUS 

32.34 
%6.53 

0.00 

31.34 
a.co 

32.34 
o.oc 

32.34 

0.00 
~2.34 

·C.87 

26.53 
26.53 

5U9 

n.34 
26.53 

0.00 

32.34 
e.oo 

32.34 
0.00 

32.34 

0.00 
32.34 
-9.53 

26.53 
26.53 

4.85 

58.:~ 

23.ZS 

5~-~· 
49.18 

0.00 

5H4 
0.00 

5U4 
0.00 

59.94 

0.00 
~U4 
50.41 

49.18 
49.18 

8.98 

33.23 
~.:8 

609 
54.53 

0.00 

5€.59 
0.00 
5~.59 
C.00 

6U9 

v.llC 
66.59 

117 .01 

54.63 
~4.63 

9.98 

83.23 
~8.2! 

1U3 

o.ru 

66.~9 
G.00 

66.59 
0.00 

66.59 

0.00 
66.53 

183.60 

54.53 
54.63 

U8 
... -.... --- -............ -..... -- .. ----·-------------- -· ----- --- --- ------··-· --·· --- ---------- -- ----- ----------------·--·---------··--·----- -- --- -- -· 
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--------------·--···-· -··- ----· - ----------------------------------------- ::~~!! :.: - i~~:. JD::!.L G.3.U_ -----

Net Income Statement~= ~Sa~ 

!~:~ ................ . 

hriab:~ msin ...... - ... . 
~ 1 of t~:a: sa~es . . . . . . . . . 

arer1~im~ wcit ......... . 
As 1 of t~oa! sa~~s . . . . . . . . . 

c.;;t ~! finam .......... . 

~ms ~rdit ............ . 
&1 iCSH!:es .. . .. .. .. .. .. .. . - .. . .. -
Tm::~ trofit ........... . 
Tu ................ . 

let profit ............. . 

Di Yil'n~: paid • • • • . . • . • . • . 
~!!fat~:~u~e.: profit ........ . 
kc11111!ated adistributed prof it .. . 

Grm profit. I of total s:.les ... . 
let profit, 1 of total : alet ... . 
ROI. let profit, I ::if eq11i tJ . . . . . 
iOI. let profit+i1terest, I ~f imst. 

::: .?~ 

'.5.63 

--------------
5:.59 
0.00 

5E.59 
C.00 

------·-------
£5.59 

O.~ 

6€.59 
250J9 

~4.63 
54.63 

9.98 

•7 1. 

i:'..911 
3U7 

83.23 
68.:8 

16.63 

66.59 
S4.63 

0.00 
--------------

gu~ 

0.00 
66.59 
C.00 

--------------
66.~9 

0.00 
66.S9 

316.78 

54.63 
54.63 

9.98 

!:~.9-: 

3-5.5: 

83.:3 
6U8 

16.44 
--------------

66.'9 
5PS 

0.00 
--------------

t• 19 
0.00 

6t7S 
O.C~ 

--------------
66.79 

O.C3 
66.7~ 

383.57 

5U9 
54.79 

10.01 

.. -.. . 

::.5~ 
--------------

7:.5" 
~:.r~ 

~-oc 
--------------

... F." 
•• J' 

,. .~, · ...... 
,. '.7 

·' M 
:J.\l'U 

----·--·----·· 
1:.~1 

J .GO 
., .. , 
',.o. 

m.24 

5a.79 
58.79 

10. 74 

::: .. ~:· 
3U7 

~3.:3 
5!.:a 

::.5~ 
--------------

':.e1 
5e. "9 

~.ce 
--------------

"'..57 
J.~ 

?:. £" 
0.00 

--··----------
71.67 

C.Oj 
"'• .. -r '1 ~ ttJ 

SZE.90 

9..79 
5U9 

10. 74 
-- ------ ..... ----- ............................ -.. -- --- -- ... ---- ---- -- .... -- .... -... -....... ---· .. --- ............... ------.. -- --- -- . ----.. -- .... --.. --· ---...... -..... -- -- .... -------- -- -

Iruian ler:.e::c~ C.:1p!n.bai iet'ir: • --- 199£. l!mh 
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------- - ------·-- --· ······· · -·-······-----------------------------·----------- ~~~!~ '..: - H.-:. :!§:IGi&O. u.5.S.i. -----

Projected Balance Sheets. construction i11 ~S s.:: 

!m 2 3 5 

!ctal ;;;ets JUC 137.00 jjS.O: ... s:u1 .,, ........ 
-------------- -------------- -------------- -------------- --------------

1i1ec assets. !let uf d!;~~:::ti~u c.ao 36.00 137.~ ~~~. ~: 5S€.Cl .. 
Cc11strac:io11 :11 ~r;gres~ :i!i.00 101.00 2C2.CO "•"' _jJ •• 30 

•• ~.;. .. 

::arre11: assets uo 0.00 0.00 r. "\,~ ~.00 ~ -..;· .. 
:ash. ball a.GO 0.00 0.00 ~ 

,,,. a.e.o J.·2\. 

Cash mplu. fame m:lable i1 .C-0 0.00 0.00 UC 0.00 
Loss mried fo!'iard C.00 0.00 0.00 :.)C O.OC 
Loss 0.00 0.00 3.00 UC 0.00 

Total lia~:;ities 36.00 137 .00 339.01 ~S6.0l 658.3! 
-------------· ---·---------- -------------- -------------- --------------

lqui:y Cil.l'ital 36.00 137 .00 339.Cl ti;; ~' 
.-...... il 658.31 

R::sertes. re:a::~d ~r:!it C.GO 0.00 0.00 UC C.00 
Fr~fit ~-Q{) o.oo 0.00 u: 0.00 
!Nng ~d aefa1 tel'I deht 0.00 HO 0.00 0.00 0.00 
Current liabilities 0.00 0.00 0.00 a.oo 0.00 
Bcl mdraft. foan:e reiuirel. 0.00 0.00 0.00 0.00 0.00 

!~ta! debt 0.00 0.00 0.00 uo 0.00 

lqritJ, S of liabiiities 100.00 100.00 100.GO IG0.00 100.00 
-- ------------------------------ .. -------- ----- -- -- ---- --- .. -------------··-··--·-·-·------ --------- ----------------·------------·--- -

• Iruiu lepheline C.;1plel.1inal ieport * --- 1992. Barch 
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• 

Proj ~cted Balance Sheets. Production:: ·:: $ 1:: 

·:;::~. ~au . . . . . . . . . _ . 

.--:ss - - - - - - - - -

l;;;;ty :a~::a: ... _ .... . 
i~st:rves. r:·-1::~: t!"cf:: .... . 
~il!it ............ . 
'.i·~i an: 1edi:a tm .:eb: . _ . . 
C:ment iiabilitics ...... . 
Baa aver1!a!t. fim·:: r!q:.ired. 

lquity, l of liabilities 

:"tr ;: - .... .,; 

~3.53 
,, ..... '\ 
:..1.\:\i 

ss.a 

658. 3l 
O.~C 

C.CC 
o.ac 
o.54 
0.00 

C.~( 

99.92 

m.4S 

7 ,.., 
• .;V 

Ul 
55.j~ 

28.45 

~59.64 

658.3! 
O.OC 
c.oc 
O.OC 
1.34 
C.00 

99.80 

... ,, .. 

.J •• ·: 

:·~- :~ 
' ,. .. -,: 

:42.J' 

~58 -~~ 
C:10 
o.JG 
,"!:\I\ 
\o.JV 

l.i4 
O.QO 

I •1 
•• '! 

99.74 

:::. 42 

:c. :~ 

~=~- .. ~ 
'"'" "" :.-: .... : 

55U! 
O.~C 

u: 
l.74 
C.X 

99_ 74 

... 

~.JC 
'" , . ~· ...... ~ 

~u: 
O.OC 

::.9! 
J_CC 
!. 74 
o.oi: 

1.74 

95.13 

.,. ·: 

: .4: 

't:: 

.::: o:· 
""' J ...... 

:. 74 
·" .... 

: -~ 

95.Gt 
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Projected Balance Sheets, Production in 
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f:I!! am:s. t:t 1tf ~e;,~~::at:: 
:m:!"Jc:icn in ;~Jg~e:s .. 
Ci;!!~~t ass~:s ........ . 
·:as~. ia~I . . . . . . . . . . . 
:a~~ r~~r: .. ;. !:::::~ ita::~~:e. 
:~:~~ :ir~::: ~·:~•:~: 
.i:; ....... . 

?~c~:. . ........ . 
1' :..::~ 1nd •~b• WI deb~ . 

~me~: ::a=~:i~i~s .... 
~a~I m:fr~f:. fim:e r~;·i;:ec. 

~,1tal dt tt ...... . 

12 

s:u9 

!82.S2 
O.OG 

!O. 15 
0.49 

4:~ .S5 
LE7 

,. ,._,, 
\,: ...... 

~:: ~'. 

0. :0 
32. 24 

l.74 

t3 

.. ,~. QQ 
I•• ·•• 

'.64.!4 
G.OC 

IC.'.~ 
0.49 

'-::: ; .. 
.... .J .... ~' 

c. :c 

:::: ':' 

uo 
5U4 
0.00 
!. 74 

o. c~ 

9!. 43 
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UC 
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----------------------------- --- ---------- ---------------------------------------- ::".!!! :.: - i!.'!:. JS]~;J:. J.5.5.i. -----

; 

Projected Balance Sheets, Production .. JS S 1:: ;.. 

!m ~5 19 zo 

... ~~~~l assets . - ;J(3_€: ms.:s mu~ 
----- ·-------- -------·--··-- --------------

ri1ed asse~s. ~et of de~re:iatioa '.03. 'J 96.64 89.59 
Constr;ictioa in pror.ess UC 0.00 0.00 
C;irmt assets rn. :5 lC.16 ::us 
Cash. billi ~.49 0.49 Q.49 

Cash SU!i'l•s. b;~:e milable . ·J'lQ "'7 
"""'" ... ~307 .99 ~C86. 7i 

Loss carried fomrd 0. '}C O.CO C.OC 

Loss . O.~O 0.00 O.OC 

Total liabii~ti~s rn3.6Z lll5.28 !186.95 
-------------- -------------- --------------

l~uitJ capital 55Ul 658.31 658.31 
Emms. retained prcfit . m.n 383.57 455.24 
Profit 65.7: 71.67 71.67 

Long and 1ediill tera d~bt . O.OG O.OC 0.00 
Current liabilities . 1.74 1.7( U4 
Ball omdraft, fina:i~e r~quired. O.CO 0.00 0.00 

Total debt L74 1.74 1.74 

l~ui tJ, I of liabi Ii ties 63.08 59.03 55.46 
-------------·----··-----------------------------------------------------------·--·--------------------· ... -------------·-------------
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Results of calculations for Variant 2 
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---- ------------- ------- -------------------- ----- ---- --- ~:~HI:.: - ~t·:. :!n~!!:. ·;_::_::.i. -----

~ Jea! .: 1 

:: :~:::r.;::::.~. :s f9!i!'S c~ ;-r·::~::::t 
·:i;~!'i!l~J =~:·~~~::~ ~i:~:: 

~~!':i~ :::!'!':::~; ! ~:::: : 
.. ~:;_ :.;:!'O:!:.:j : ~:: : 

! .. ;~·~~ :i:: !s a::~il::i:.c i:;rr!!·:; 
~.e:4~ :1r::s a::c~ti!i :-:!!~~::' 

-- ---- --- ------------ ---- ---------·-- ---·--------- --- ---------------- ---------------·-------------- -- - -- --- -- -- -----------·----- ----
Total initial investment aa!ing eo!!.s:n::ti::n p~m 

s~oua 
• l\JI .... :\; 

6.644 : ~:~i(t 
C.~ I ~m:~ 
s.m i f"!t:~ 

- - -- -- ------ -- ---------- ---- ---- --- -- ----·---------------- --------------------------------------------- ------------- --- -- -·- --------

e\:;!:1 • ••·""•c-
6• ·-··- gg~e .oe 6.644 I furei~ 

fo!eig: !~~: 0.00 
local ~0ili C.00 
t~~a'. '---~- 99~8.C! 6.64~ I '"•':!P ..... _ ... .;: 

·-~ ..... g_ 

---·----- --- ------ ------------- -- -- --- ----........... -----· ------- ---------.. --.......... -.... ----- -- ---- .. --- -------------... --------- ----------- ...... --
Cashflow from operations 

!m: 5 10 l~ 
opera~ing costs: 262. 76 262.76 262. 76 
depmiatior. 617.60 497.33 492.26 
interest 0.00 0.00 0.00 
--.. ---------- -- - ------------ -----------· ---··-------
r~r.d;.;ct ioc mts 8~U~ 
tbe!e"f fmir. lC.22 I 
t~·~a: sa!es ?23.4'. 

i···--· __ :,, :~c:1~ -!'U: 
~~~ :~~=·~ -:55.95 
rn~ t~:1~~'? 4~~. ~: 
~!~ ::~~:: :• 4~~. ~' 

!=~~~::: ~::~ ~·~ ~~:·;~~: -:.:: ~ 
!~~·;~: =~ ~~·;!~7~: 
~~~·~~: ·~~- ~~·::~y:: 

760.09 755.02 
7.Z~ I u~ i 

723J~ 723.C 

-3U~ ·31. ~: 
-~u~ -~'.. ~: 

4~~. ~5 m.~5 
45~. ~5 m.~~ 

. -- -- ·--- -- -- -. ------- ----- ----------- ----- -------- -- -- ......... --- -- ................... --------- -- -·------ ... ---------- --- ------ .... -.. -.. ------- -----
Index of Schedules ~~:~u~ed by CG~!Ai 

!1)tal :n: ti~: i:v~;~•-=~t 
Total im;tmt di.i~:~s fr:ktir,n 
To:a! prcd;c:::n costs 
Norling Ca~ita! r~~uirmots 

Ca:tflc11 !ab!es 
Pnjected Balance 
let incm statmnt 
Smee of !imce 

103 
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······························································-------------------- :'.."!!!! z.: - 1e:. JrJ~!.r. ::_:_:J 

Total Initial Investment:~ ;~Sa:? 

, .. . . "::: ...................... .. 

b~ im;:~~: mts 
:.ti. site rr!/m!ia. dm!~.-~t 
5;;ildi5f! ud ~i•i! vorts ..... 
luilil!'J ud smice flCilities . 
:~:•r~mted ~iu-i usds ..... 
?:ut INCliat!'J a:d equip1eat . . . 

~!-pr~.t~~tit:-t ca~itil upead i tu..'ts. 
le: i~!i::i •apita: 

!::al initial i!mt11e~t costs 

,., 
i~ l ; in ' 1.:.:. .o!e.g!. 

!:48.~ 

C.% 
UtJ 
UG 

216.83 
0.00 

--------------
ms.11 

Z.62 

UC 
:I~.~ 

uo 
, ·~ 
V.'.l'".r 

zm.40 

J-4C.IO 
UC 

------------·-
2~39.49 

3.69 

C.00 UC ' '".":. ;.·.'11 -
3094.73 8(9.98 c::.te 

0.00 UC ~-=:Q 
UC 0.00 ~-00 

ZSU5 taus !~.~9 

-·--·--------- ........................................ --------------
3382. 78 133: .. 73 '!~ .::~ ....... ,,,,..; 

34C.!O 1~4.56 ··~ "7 .... ..:.-
0.00 UC 0.00 

-··--·-------- ----------- ..... ....... --- -- ------
37?~.67 m:.23 m.n 

5.(3 !1.77 us 

Imiu lepkeliu C.pln. bal b?Cr; --- 1*2. Bmh 

····· ------------------------------------------------------------------------------- ~m u - ni::. :...i'J]m~. ~.:.sJ. ----

Total Current Investment in U5 S 1'..n 

Teu. - 6 7 8 

bed iuestltnt co1t1 
:.and. site prepuatioa. dm:opte1t 0.00 0.00 0.00 
!uildill! and ci•il mis UC 0.00 0.00 
li1ilia!'J and se!'fice facilities 0.00 0.00 0.00 
Iampm:ed fi1ed assets 0.00 O.OC C.00 
Pla::. aachimJ and equipmt 1.00 0.00 O.OC 

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

TGtal filed imstaeat costs . 0.00 0.00 0.00 

?!w~d-•:tioL capita:s upenditum. UG ~.00 ~.00 

W•riitf capita! 16.13 18.40 9.2G 
----------- --- --·---- ------- ............................... ---

~·:':!. ='-'~~~:.~ it1::~1e!lt c::3ts ·: ,, 
--·•'" :u~ 9.1C 

C: it fc~eign. I ...... . :: .4: 
,.,., , .. 
"·· ~~ Z2.l5 

1(4 

' 

. ...-
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• 

' 

\ 

Total Produ~tior. Costs:~ es S 1:!! 

!'!!!" ... - .. - - - - - - - .... 

: :: : I. ::;:~::; :::s:~ ;!:!°.:::'.. 
u; u:t!:.: : ____ ...... . 

l!t!SJ ........... - .. . 

ietoi:r. lii::er..:-:e . . . . . . __ 
s~~m -............ . 
~1.:t;!J mr~eads . . . . . . . .. 

Jii:tilrJ mts _ _ _ .... _ ... 
Adli1istri!i1' m!hads ____ .. 
:~dir. mt!. sa:~: a:: c:strikti;;g 

ilei;miitio11 . __ . __ ..•... 
foaJ1ciil m:: ...... ___ _ 

5 

:uc 
9.~7 

5.:3 
7 .El 

23.45 
C.00 

:3.57 

89.58 
16.32 
0.00 
C.00 

90U6 
C.00 

:~.4~ 

~u~ 

27.2: 
:s.~ 
!CJ 
45.~ 

C.CG 
25.34 

m.23 
:8.24 
C.CC 
o.oc 
~U8 

~-OC 

•.'t,"t •,"': 
.. \i· ....... 

~-~ 
45.~ 

36.~ 
~-9: 
:~_39 

2j: 
:.oc 

Z'U3 

243.56 
19.2C 
o.oc 
UC 

9CZ.83 
UC 

:-:~;!i :.: - i!!:. :.U:t~. :.5.S.i. -----

r.~ 
su: 
:.~ 

27)3 

143.56 
~s.ze 
a.oc 
o.~ 

9111.99 
uo 

. ' ·' 
.,"'. .. -4 .. 

...:;;.i.-. 

36.~ 

4: .S.~ 
36.:5 
zu: 
!7.~ 
5U: 

A M 
v.,.-.; 

O.M 
5:: .. :~ 
c_~ 

~Ht 

4:.:: 

17 .~-9 
58.E: 
O.X 
21.~ 

o_c·: 
C.~ 

6!U! 
c.c-: 

879_:~ 

....................................... ........................................ -------------- -------------- ................................. .. ............................... ... --·----------- -----·-------- -------------- -------------- .................................... ---·------·---

~.::a: :!:-:~?' ... - - . - .. - . -

20.22 
~-=6 
~. :1 

21-93 

7.43 

rue 
JU? 

5.~ 

r.s4 
36.53 

'.7_% 
•• :Q ,v. _.,. 

•:•. ,,., 

i3_ ~~ 
36.:: 

u: 

Imiu lepheliae Cuapln. fiul Report --- 1992. !mh 

--------··················--··············-·······--·--··--··-----·-·····-······-··· COl!r&I 2.1 · YAllI. LD:lac. ~.S.S.I. -----

Total Production Gos ts in USS 1111 

Tm. ___ .. _. __ ..... . 

Su: ::~1. ~at-G;:ty '.:i:i:e ~~:!-.;ct~. 
la• u:e~:~: : ___ ....... . 
Other rav aa:c!'.!!s __ .. __ .. 
ilti :i ties ... 
!i:~~iJ . . . . - . - - . . . . . . -
Lah-JU!. bee~ . . . _ . _ . . . . _ 
!;~~:~. 1::::~~:::: ....... . 
~tar!s ............. . 

h:~:!7 c:::: ..... - - - - - . 
!!1i~:s~ra!:1~ ~·e~~-=1·!! ..... . 
:~di~. cJs~:. sa:!s i!! d:s~~:b,::::: 

:~;~~·::ati·:t ........... . 
fa1:cia: :os:s .... _ .... . 

To:!'. ;.~.:d~c:iot ccsts . _ ..... 

Ccsts rt~ uni: ( 3ic(le prcdJct l . 
O! it fmip. I ......... . 
Of it miabld ......... . 
!c~1: :~b-i.;~ ........... . 

!3 

36.66 
45.98 
36.28 
20.9: 
17 .39 
58-6'. 
UC 

243.55 
:: .20 

... "·' ..... .:· .. 
r ., ... ·"· 

S4e.4! 

8!!.17 

4.06 
7 .64 

25. 78 
36.59 

!~C.CC 

36.66 
c~.9e 
36.28 
2Ul 
!US 
55.6'. 
C .O:~ 

1:. 73 

m.:c 
!:.2t) 
UC 
C.00 

m.33 
a.oc 

7€~. 09 

3.80 
7.28 

27 .52 
3U9 

18 

36.66 
45 .9.8 

2C.t 
11.39 
5U! 

C.0:] 
r.1J 

243.55 
:J.:~ 

C.~~ 

0. ~~ 

·~' .!4 C.00 

759 .90 

3.80 
7.25 

27.52 
36.59 

:no 

lCU~ 

36.66 
45.98 
36-28 
2c.9! 
17.39 
5Ul 
e.JO 

::_n 

19.~~ 
iJ_J.) 

u~ 
4~:.25 

O.OC 

7~~. C2 

3. 78 
6.65 

27. 70 
3U9 

IC5 

.. 

, 
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----·------------------------------------------------------------------------------- ~!i 2.: - J&IH. r.D:Jjr.J:i. ].5.S.l. ----- -. 
Net Working Capital i!! ~s s 1:! 

!m ~ 3-:f - - - - . . . I 

~ :.mriC! Ide ~to - - - - . - .. 
C;rmt mets I 

k::;;;i;:s ~t'.nblt _ .. li 12.0 uz !7.54 2:.sc z:.90 
!~Yt:!.:Gry ud 1at!!ia:s _ 20 18.3 

. ,, 
J.. ·~ 3.38 4.5~ Ul 

htrc ~ C.OC 0.00 O.OC too . - - . - - - - v 

Spms . - ......... - - 0 0.00 O.CC 0.00 UC 
iori i1 procress .. 36 10.0 Uli 19.22 24.36 24.36 
Filis~ prob:ts .. 0 UC O.OC C.OC 0.00 

Cask ii bid .......... 15 24.C 2.96 UC 5.12 5.12 
Total cam!: mets - .. .. .. . .. .. 21.81 44.55 SS.88 55.M 
Carmt liatilitits ud 
kcUl!!ts pa11ble . ... 15 2U 3.73 8.01 10.15 i0.15 

-----------··- --------·----- -------------- ·----·--------
l!t &a!Ha& CiFitd .. .. . . . . . 18. !3 36.54 45.74 45.74 
ramase i1 1erii~ eapitd ... .. 18.!3 l!.40 9.2C 0.00 

~t ~riiq capital. !x1l .. . . ~5.34 29.67 36.8~ 36.83 
•~: •:ri:~i ::;:!a!, fc!?~S: ~.7S 6-81 o G• w .... ~.:: 

. 
Iott: Ide : 1i1ia daJs of ccmact ; coto = coeffic~eat of turacm . 

• lruiu ~i;he!ilt Coipl!I, fiul leport --- 1992. !!!ck 
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------------·-------·----·---------------------·------------------------------------- ~l&i. :_~ - ill!:. :JI'.~. ~.5.S.l. -----

Source of Finance. construct ion i!I ~~ S 11: 

!m ······-······-
. 3 

~ l;:dJ. ;;rd:u..ry ·- O.Cl1 c_oo ~.00 UC O.X 

lq;i>J. pn~e!'me. uo UC Q_OO O.M C.00 ' 
Su~dies. aru•s . !375.71 2739.49 37l2J7 !446.29 623. 72 

;,;u &. fareip _ 0.00 u~ uo ~.CO u~ 

l.caa I. foreip_. 0.00 U.l C.00 Q_OO uo 
~ C. foreip. 0.00 too uo 0.00 Q.00 

:..m &. locd .... 0.00 :.oc G.~ ~.00 0.00 
~u I, locll.. _. 0.00 0.00 0.00 C.00 c.eo 
l.oan C. l.:·caL.- 0.00 0.00 C.00 0.00 o.ac 

--------- ----- ---·---------- -------------- ---·-·-------- --------------
Total Ian -···-··- a.co 0.00 0.00 ~-00 c.oc 

Ci!mt liltilities 0.00 C.00 o_oo C.00 0.00 
lcl omd~lft .... 0.00 0.00 o_oo a.co UC 

-------------- -------------- -------------- -------------- --------------
TGU! faads ·····-· 1315. 71 2739.49 3722.87 !H&.29 623.72 
---·------------------........... --------------------------------·------ ---- -------- -- --- ...... ----------------------·-------------------------

• 

' 

~-_ .... __ _ 



-" 
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·· · ···············--········--·-··-···----------------------------------------------- :::!UI 2.1 - f&.'!!. r.DIIGl&I. l.S.S.I. -----

Source of Finance. product ioi. ia ~Sala 

!!U .............. 6 7 

~ 1,a::1. urtiWJ .. ~-00 0.00 0.00 • I 

l~ilitJ. rrtff!'!llCf. 0.00 a.oo 0.00 .. 
S.id:u. &ruts . C.00 0.00 0.00 

:..:u A. foreip . a: 0.00 UC 
~u B. ~oreip .. 0.00 0.00 C.00 
~ c. fo~ip. C.OC 0.00 ~.00 
:.OU &. lo.: al.. .. 0.00 0.00 C.00 
~u I. local.. .. 0.00 0.00 0.00 
!Alu C. local.. .. C.00 0.00 0.00 

-------------- ------·----·-- --------------
Tot.I lou ........ 0.00 0.00 0.00 

Clirmt liabilities 3.73 4.28 Z.14 
Sci Gferdraft .... a.oo C.00 0.00 

---·---------- -------------· --------------
!otal fuds ....... 3.73 ua 2.14 
- --------· ---- ...... ------------ ----------- ... ---------------------------........... -... -... ------- ----------------------------·--------------------

.· 

' 

·---
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------------------------------------------------------------------------- ------------ C:::l!f&l 2.1 - fAl!I. ~!IImD. l.S.S.I. -----

Cash flow Tables. construction i1 es S 1!1 

Ym. . . 2 3 4 5 

;,.. Tvui cash isflili _ . 1375.71 2739.49 3722.87 1446.29 623. 72 

Fi.we ia l resGiilttS _ 

Sales. Ht of tu . 

T::al mi ou:'.15 .. 

Tota! use:. _ . . 
Cpmtiq costs . _ . 
Cos~ of fiwc! .. _ 
hjiaJIH.t ... 
C.;?i-Gratt tu .. 
Di,:dtnds pc:d . __ 

Surp!as r dtf ici; ! 
Ci3-a!ated m! ba!~ct 

laf!o1, loca! .. 
~t!lt!V. local . 
~--•.-.'-: I .-':.~: .;~ ~ ....... :-- ........ . 
r~:: :i. fo~e:~ 
'.);;~'.:Ji, fmicn . 
S;rplu ( deficit l 

let cuhflov . . . 
C.lated Ht cuiflov 

1375. Tl 
uo 

1375. Tl 

1375. 71 
0.00 
0.00 
c.oc 
J.~ 

0.00 

O.Oll 
O.OC 

1339. 71 
1339.71 

" IV .... 
3t. r..·: 

3~.00 
O.OC 

-1375. 71 
-1375. 71 

2739.49 
0.00 

2739.49 

2739.49 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
O.OC 

2638.49 
263U9 

101.00 
0.00 

-2739.49 
-4115.20 

3727.87 
0.00 

3722.87 

3722.87 
0.00 
0.00 
0.00 
0.00 
O.OC 

-0.00 
0.00 

3520.87 
3520.87 

202.00 
202.00 
uo 

-3122.87 
-7838.08 

1446.29 
0.00 

1446.29 

1446.29 
0.00 
0.00 
0.00 
0.00 
O.OG 

0.00 
0.00 

1189.~ 
1189.29 

257 .00 
257.00 

0.00 

-1446.29 
-9284.37 

623.72 
0.00 

'23.12 

623.12 
a.oo 
3.00 
0.00 
C.00 
6.00 

0.00 
o.oc 

561.42 
~!.42 

6UC 
62.JC 
0.00 

-623. 72 
-9908.08 

[ruin lepbtliae Colpln. Final leilQrt --- 1992. Bud 
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---- ------ -- -- ----- ---------- ---------- ----- ---- ------------------------------------- aJ!lll Z. l YMI. LD!Kill. tS.SJ. -----

Cash flow tables, product ion i1 IS S 1lt 

!m. - - - - 6 T 8 10 11 

5R67 72B4 723.41 723.41 723.41 
-------------- ------ -------- -------------- ------------·· ------------ -- --------------

Ji1ucil! res;-..ms - 3.13 ua 2.14 0.00 0.00 o.ao 
S.lu. at~ of tu _ . 18U6 540.&C 723.Cl 723.41 723.41 723.41 

!GU~ assets .... 
Operttil& COIU • - • 
Coat of f iUICf . __ 
leptJlfft .... -
Corpmte tu .. . 
DiYidelda Piii .. 

Sirpias I deficit I 
C.lated cash biluce 

I1flo1. locll . . . . 
Out!lov, lilCil .. 
Siirplu ( deficit l 
:i:f::•. f:reigt . -
f~~f'.;•. ~mir- . 
$:1r~!~ { d!fici: } 

let CU~flOI • . • • • 

Cuaulate4 wt ~ukfl111 

1!7. 76 233. !5 274.10 262.76 262.76 262.7& 
-·---------·-- -----------··-- ------·------- ------------- ------------·- -------------

ll.87 
105.90 

0.00 
0.00 
0.00 
0.00 

56.83 
56.!3 

153.55 
lic.26 
43.30 

,., ;• ...... 

56.83 
-V..51.25 

22.68 
210.47 

0.00 
0.00 
0.00 
O.OC 

311.72 
368.55 

454.&3 
194. 77 
259.86 
r..24 
3Ut 
5'.J6 

311.72 
-9539.53 

11.34 
262.76 

0.00 
0.00 
0.00 
0.00 

451.45 
820.00 

603.25 
228.48 
l74.77 
:~:.:! 
45.6! 
75.&S 

451.45 
-9088.08 

O.OC 
262.76 

o_oo 
0.00 
0.00 
0.00 

46C.65 
1280.65 

601.51 
219.58 
381-93 
:2U9 
43.18 
!!.72 

460.65 
-8627.44 

0.00 
?62-76 

0.00 
0.00 
0.00 
O.OC 

460.65 
1141.29 

601.51 
219.51 
381.93 
~~:- ~~ 
43.'.8 
7U1 

460.65 
-8166.19 

0.00 
262.76 

0.00 
0.00 
0.00 
0.00 

460.65 
2201.94 

601.51 
219.58 
381.93 
m.!9 
43.l~ 

7U? 

460.65 
-7706.14 

IIO 

---------- ·------- .............. -·-------------------------------............... ----------------------------.. ------------------------- -----------
Iruiu le,Mlie Colplu. Jiu! ltpon --- 1992. Bue~ 

-------------- ----------------------------------------------------------------------- ll!Jll 2.1 - fAllI. IJl:GD. l.S.S.I. -----

Cash flow tables. production i1 USS 111 

Tm ..... 

Total mh inflov .. 

Jinmia'. rm'.!rm . 
Sales. net of tu .. 

Total me:s .. 
Crtra: itf c~s~5 . 
Ccs: d fitam . 
ie~aymt .. 
~~,.j~i:t ~ll 

)i•:de~1s rd 

Sur~'.•.: i deficit l 
Caauiate~ cash balance 

lnf:o•. lceal .. 
Ou~fl~a. lGCal 
:.rp1us ( de!icit l 
:~!::•. f:rtir. 
c .. ~f::v. f::i-?:i~. 

12 13 14 15 16 

723.41 m.41 723.41 723.41 723.41 723.41 
---- --- --- ---- -......................... -...... .. ... -- --- ----- -- ---- .. ---.... .... ..... .. -.... ---------- ------------- ... 

0.00 
723.41 

262.75 

0.00 
723.41 

m.76 

0.00 
123.41 

261.76 

0.00 
723.41 

m. 76 

0.00 
723.41 

252.76 

0.00 
723.41 

262. 76 
-------------- ............................... -------------- .................................. -------------- ................................. ... 

uo 
261. 76 

0 ~' 
O.OJ 
0.00 
0.00 

460 .65 
2662.59 

6Ql.5l 
2!9.58 
381.93 
12'. .89 
fr:~ 
1e. 72 

0.00 
252.7~ 

o.oc 
O.OC 
0.00 
0.00 

460.65 
3123.24 

601.51 
219.58 
381.93 
12U9 
43.18 
7e _ 1: 

C.CO 
262.76 

0.00 
O.CO 
0.00 
0.00 

460.65 
3583.89 

6CU1 
219.S8 
381.93 
121.69 
43.18 
n.12 

0.00 
252.76 

C.00 
UC 
0.00 
O.CO 

460.65 
4C4U4 

601.51 
219.58 
381.93 
!21.89 
43. 18 
1p~ 

0.00 
m.16 

0.00 
0.00 
0.00 
0.00 

4~U! 
4505.18 

60!.5! 
219.58 
381.93 
121.89 
43.15 
78. 72 

0.00 
262. 76 

0.00 
0.00 
C.00 
0.00 

460.65 
me.83 

60i.51 
2!9.58 
33:.93 
121.89 
4:i. !8 
"'·' ·n 



\ 

. f 
i 

~ 

• 

It t ~i!hflOI . . . . . 
:av:1t!d ttt cukfa• 

4SU5 
-'Z45.49 

460.55 
-6784.&4 

\ 

4&U5 
-6324.20 

460.65 
-58$3.55 

460.65 
-S402.90 

460.65 
-4942.25 

.... -----.. ----------......... ---- .......... --.. ----------.. --------------------------------------------------------------------------------------
[ruiu lepbtlie Coaplei. Fiul hport --- 1992, Buck 

----------------------- ·· ------ ----- -- ----- ------------------------------------------ al!fil 2. ! - U!!i. :.OIIGUD. l.S.S.I. -----

Cashflow tables, pro duet ion ia IS Sala 

!ur ......... !8 19 zo 

Taul cuk ilfla1 .. mx m.c '123. 41 
------··------ -------------- --------------

bucial rescurces . 0.00 0.00 0.00 
Siles. 1et cf tu . . 723.41 723.41 nl.41 

Toal can 01tfla1 . . 262.16 ZEZ.76 262.76 
------·-----. -------------- --------------

Tott: mets ..... 0.00 0.00 o.oc 
Opmtiq costs ... 262.76 262.76 262. 76 
Cost of fiwce . . . 0.00 0.0C 0.00 
i!PiJIHt ......... O.OC uo 0.00 
CGrpoute tu 0.00 0.00 0.00 
Ditidnds P1id ... 0.00 0.00 0.00 

Sarplus ( deficit \ 450.65 460.65 460.65 
C'3:;la!t~ cash ~a!i::: ~~25.te 

COG'! ,., E~f'."! ..; .. : ... ..: 

lllf~il'i, locil .. . .. . :~.· ,. .......... 6C:.5: 601.5: 
OlltflOI, lOCll . . .. 219.58 219.58 2!9.58 
Svplu ( deficit l 381.93 381.93 381.93 
Ilfl111, foreip . .. 121.19 121.19 121.89 
OlltflOI, foreip ... 43.18 43.18 43.18 
Sarplu ( deficit l 78.72 78. '12 78. '12 

If t cuhflOI . . . . . 460.65 460.65 460.65 
Cailated net cuhf!ill -4481.60 -4020.96 -3560.31 
·----------·----·--------- ... -------·-------------------------· ...................... -................................................................................................... -.......................... ----- --- ---..... -........ .. 

Iruiu lepbeline CaplH, Finil leport --- 1992, !larch 

---·--------------·---- · · -·--- ·-------- ------· --- --- ------ ----------------------·---- a111r&1 2.1 - VAii:. t11:1cun. u. s. s.1. - ---

Cashflow Discounting: 

i \ lq•i tJ P1id m~•• let inc 'it f!c•: 
let rrmtt va!ue ............. . 10.00 ' 
:atma! la~! o! itL~: (!iill I .. 

h: le: Werth mm le: m~ r~:.;~a: 
let premt nb'. ............ . !UO I 
Intma! Rate of iet~r: l!ii!2l .. 

c \ r~:mal late of ie:;;ru o: :eta! ims:m:: + let pment value . . . . . . . . . . . .. . -6332.27 at !O.OC i 
i~teml bte ~f ie:Jrn I !k£ l . . ·3. :e i 

let Worth : l~uitJ faid rlws mmes 

Iranian lepheline Co1pln. foal Report ·•· 1992, ftarcb 
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------------------------------------------------------------------- amo 2.1 - flll. LDilil&I. l.S.S.I. ---
;; 

Net Incoae Stateaent i• IS hll 

Tm ................. ' 7 I 9 10 

~ Total alts, ilcl. aln tu ..... 180.16 540.60 723.41 723.41 723.41 
ll11: nriiblt COIU, ilcl. Alea tu. 52.29 156.• 219.15 209.15 209.15 .. 

----------- ---------- ------------ ----------
fuiule IUtil .................. 128.57 13.74 514.21 514.26 514.21 
&I I of total Alea .............. 71.09 70.91 71.09 71.09 71.09 

loa-mi1blt cow. i1el. dtpreci1tiot 951.47 957 .39 956.44 955.61 611.21 
------------ ---------- -------- ------------- ----------

Opm\ioul mill . . . . . . . . . . -129.90 -573.66 -442.11 -441.35 -156.95 
&I I of total siles ............. -458.86 -106.12 -61.13 -61.01 -21.70 

Coat of f iluce .................. 0.00 0.00 0.00 0.00 0.00 
-------------- ---------- ------------ ------------- -----------

Grou profit . . . . . . . . . . . . . -129.90 -573.66 -442.18 -441.35 -156.95 
lllovucea .............. 0.00 0.00 0.00 0.00 0.00 
Twblt profit ............ -829.90 -573.66 -442.11 -441.35 -156.95 
Tu ..................... 0.00 0.00 0.00 0.00 0.00 

------------- ------------ ------------ ------------- ----------
let profit .............. -829.90 -573.66 -442.18 -m.~ -156.95 

DiYidends paid . . . . . . . . . . .. 0.00 0.00 0.00 0.00 0.00 
ladiltrillllted profit . . . . . . . . . -129.90 -573.66 -442.11 -441.35 -156.95 
lccml1ted ucli1tribated profit ... -129.90 -1403.55 -1145.73 -2287.0I -2444.03 

• Grou profit, I of total ulea .... -458.16 -106.12 -61.13 -61.01 -21.70 •t profit, I of total 11lt1 . . . . -t5U6 -10&.12 -61.13 -61.01 -21. TO 
Ill, •t profit, I of ~itJ ..... 
IOI, let profit+i1ttre1t, I of imat. -8.36 -5.17 -4.C4 -4.43 -1.51 

~: --------···---------·-------------------------·------·-·--·----------------------·----------------------------------·---·---------
'~ Iruiu •JleliH Colpln, fiul leport --- 1992, Bare• 
~ 
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------------------------------------------------------------------------------------- C!r&I 2.1 - Ul!l. LlmGW. U.S.SJ. -----

Net Income Statement ia us s 111 

tm. I' .. 12 13 14 15 .. 
~otal sales. iacl. sales tu . nJ.41 723.41 722J! 723.41 723.41 

~ss: miable costs. iad. sdes tu. 209.15 209.15 zeus ZCS.15 209.15 .. 
-------------- -------------- -------------- -------------- --------------

iariable urci• 514.26 514.26 5~4.26 514.26 514.26 

h I of total sales 11.09 71.09 1:.09 71.39 71.09 

lon-miahle costs. incl. depreciation m.83 670.83 &'.::.c2 550.94 550.94 
-------------· -------------- -------------- ------------·- --------------

Operational urcil . -156.57 -156.57 -87 .15 -36.58 -36.68 

As I of total sales . . .. -21.64 -2LM -::. :3 -5.07 -5.07 

Cost o! f inuce 0.00 0.00 c.cc O.OQ 0.00 
-------------- -------------- -------------- -----------·-- ------·-------

Gross prof it . .. -156.57 -156.57 -!7.76 -36.68 -36.68 

Allovuces . . . .. 0.00 0.00 O.OC C.00 0.00 

Tuable profit . . . . . .. -155.57 -156.57 -f~ .16 -36.68 -36.68 

Tu . .. 0.00 0.00 C.00 O.OC 0.00 
-------·· ----- -------------- -------------- -------------- --------------

let pr;fi~ . -156.57 -1~6.57 O"' "C -:.i .1,.. -36. S.5 -35. 58 

~ividends paid . 0.00 C.'.lC •M C.00 C.00 . . w.:.f' .. 

Gadiatributed profi\ . .. -1~.57 -150.57 -37.76 -36.68 -36.68 

Am111lated 1111diatributed pr1rfit . -2600.59 -2757.16 -2844.92 -2881.60 -2918.29 

y 
Gross profit, I of total sales . -21.64 -21.64 -12.13 -S.07 -5.07 

let prof it, I of total sales . .. -21.64 -21.64 -12.13 -5.07 -5.07 

IOI, let profit, I of equity . 
ROI. let profit+intereat, I of i1mt. -U7 -1.57 -o.88 -0.37 -0.37 

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

'~ 
Iru:u le~line Coaplei. Jinal leport --- 1992. Barch 
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------------------------------------------------------------------------------------- O'-l!i 2.1 - Ulll. LDIKl&D. l.S.S.I. -----

Net Income Statement in us s 1:11 

Tm. - - 15 17 18 :9 20 

Total sales. inc'.. sales :u . 723.41 723.41 723-41 723.G 723.41 

~ss: miable costs. incl. salea tu. 209.15 %09.15 ~.15 %09.15 209.15 
------ .. ------- -------------· -------------- --------------

_..., ___________ 

fariable aarg111 514.26 514.26 514.26 514.26 514.26 

As I of total sale& 7LC9 71.09 71.09 7!.09 71.09 

lon-miab:e costs. in::. depreciation 550.94 550.~f 550.75 545.87 545.8~ 

-------------- -------------- -------------- -------------- --------------
()peratio11a: mcin . -36.68 -36.68 -36-49 -3!.6~ -31.61 

&& I of total salts .. -5.07 -5.07 -5.04 -4.37 -4-37 

C-Ost uf finance o_oo 0.00 0.00 0.00 0.00 

-------------- ---------·---- -------------- -------------- __ .,. ·----------

Gros~ profit . . . .. -36.68 -36.68 -36.49 -31.61 -31.61 

!lliinnces . 0.00 0.00 0.00 a.co 0.00 

Tmble profit . .. -36.68 -36.68 -36.49 -31.61 -31.61 

Tu . . .. 0.00 0.00 0.00 0.00 0.00 

-------------· -------------- -------------- -------------- --------------
let profit . . . . . .. -36.68 -36.68 -36.49 -31.61 -31.61 

~ivid~~ds ~-aid _ 0.00 0.00 0.00 C.~ O.~~ 

~:disafa~:ed ~r;,fi• . .. -3€.6.'. -36.sa -lUS -31.6~ -31.61 

Acc111Ulated Gdistributed prom . .. -2954.97 -2991.65 -3028.14 -3059.15 -3091.36 

Gron profit, I of total ales . ~.07 -S.07 -S.04 -4.37 -4.37 

let profit. I of total alea . -5.07 -5.0T -5.04 -4.37 -4.37 

IOI, let profit, I of ~uitJ . . . . . 
IOI. let profit+ilterest. I of imst. -0.37 -0.37 -0.37 -0.32 -0.32 
------........ -------------- ........ -----------· -·-----------............ ,. ____ ---------·· ·----------- ... ---------------·-------------- . ------------... -

Iruiu le,Hliae Colple1, liJal ieport --- 1992. ll&rc~ 
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------------------------------------------------------------------------------------- COllfil 2.l - Ulll. LDllGIAD. O.S.S.I. -----
.. 

Projected Balance Sheets, construction i11 US Sall 

Im ................ 2 5 .. Tota! assets 1375.11 4115.20 1838.08 92807 9908.08 .......... 
-------------- -------------- ·------------- -------------- ------------·- ~ 

Ji1ed assets. net of depreciation G.00 1375.11 4115.20 1838.08 928t37 

Co11structio11 i11. procress .... 1375. 71 2739.49 3722.87 1446.29 623. 72 

Current mets ........... 0.00 0.00 0.00 0.00 0.00 

Cash. ball ............. 0.00 0.00 0.00 0.00 0.00 

Cash surpl11S. fitance availahle . 0 00 0.00 0.00 0.00 6.0C 

IA>ss cmied forvard ....... 0.00 0.00 0.00 0.00 0.00 

IA>ss .............. 0.00 0.00 0.00 0.00 0.00 

Total liabilities . ....... 1375.71 4115.20 7838.08 9284.37 9908.08 

-------------- ------------·· -------------- ------·------- ---·----------

lquitJ capital .......... 1m.11 4115.20 183ft.08 9284.37 9908.08 

iesmes. retained profit .... 0.00 0.00 0.00 0.00 0.00 

Profit ................. 0.00 0.00 0.00 0.00 0.00 

IA>ag and aediua ter1 debt . . . . 0.00 0.00 0.00 0.00 0.00 

Curreat liabilities ....... 0.00 0.00 0.00 0.00 0.00 

Ball omdraft, fiaance required. 0.00 0.00 0.00 0.00 0.00 

Total debt ............ 0.00 0.00 0.00 0.00 0.00 

lqaitJ, I of liabilitin ..... 100.00 100.00 100.00 100.00 100.00 
------··-------·-----------------------------------------------------·------------------·-------------------·----------------------

lruiu le,Ulile Colplei, filal leport --- 1992, Barch ., 
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------------------------------------------------------------------------------------- Cll!lli 2.1 - YlllI. LDIIGUD. U.S.S.i. -----

Projected Balance Sheets, Production in OS $ 1ln ;. 

Ym ................... 6 7 8 9 10 11 

Total assets ................ 99lt.82 99:6.09 9918.23 9918.23 9918.23 9918.23 

-------------- -------------- -------------- ---------·---- ·------------- --------------

li1ed assets. net of depreciation 9003.23 8099.45 7196.62 5294.62 5677.02 5059.81 .. 
Construction in progress ..... 0.00 0.00 0.00 0.00 0.00 0.00 

Current uaets ............. 18.91 40.14 50.76 50.76 50.16 50.76 

Cuh. bui ............... Z.96 4.40 5.12 5.12 S.12 5.12 

Cu~ surplus. fiauce anilable . 56.83 368.55 82G.OO l28o.&5 1141.29 mi.94 

IA>ss carried forvard .......... 0.00 829.90 1403.55 184~. 73 2281.08 2444.03 

Loss .................... 829.90 573.66 442.18 441.35 156.95 156.57 

Total liabilities . . . . . . . . 9911.82 9916.09 9918.23 9918.23 9918.23 9918.23 

-------------- ·---- ---·---
________ ,.. _____ -------··----- -------------- ----------·---

lquitJ e1pital ........... 9908.08 9908.08 9908.08 9908.08 9908.08 9908.08 

hsema. retained profit .... 0.00 0.00 0.00 0.00 0.00 0.00 

Profit ................. 0.00 0.00 0.00 0.00 0.00 0.00 

Long ud tedia tera debt . . . . 0.00 0.00 0.00 0.00 0.00 0.00 

Cllrreat liabilities . . . . . . . 3.73 8.01 10.15 10.15 10.15 10.15 

But om4nft, fiwce required. 0.00 0.00 0.00 0.00 0.00 0.00 

Total deb~ ........... 3.13 8.0~ 10.15 1U5 10.15 10.15 

lqiiity, i of liabilities .... 99.96 99.92 99.90 99.90 99.90 99.90 

--------------------------·---------·----------------------------------·--------------------------------------------------
Iruiu le-,Hlile Calplei. lial lelOf\ -- 1992. llarc~ 

-------------------------------------------------------------------------- IDIJ&l 2.1 - flll, LllIICl&D, l.S.S.l. ----

Projected Balance Sheets, Production ii UShb 

~' 
'~ lw .............. 12 13 14 15 16 17 

~ 
Total uaeta ........... 9918.23 9918.23 9918.23 9918.23 9918.23 9918.23 

\ 

... ............................. ---··---------- ................. ------- ................................ -------------- --------------

lised uaeta, aet of depreciatio1 4442.60 3894.19 3396.86 2899.53 2402.19 1904.86 

Co11truction in prorresa .... 0.00 0.00 0.00 0.00 0.00 0.00 

Cllrmt uaeta ......... 50.76 50.76 50.76 50.76 50.76 50.16 

Cash. buk ........... 5.12 5.12 5.12 5.12 5.12 uz 
Clah aurpl111. fiwce milable . 2W.S9 3123.24 3583.89 4044.54 4505.18 00.83 

IA>sa carried formd ...... 260U9 27S7.16 2844.92 2881.60 2918.29 2954.97 

Loes .............. 156.57 87. 76 36.68 36.68 36.68 36.68 

Total liabilities ........ 9918.23 9918.23 9918.23 99~8.23 9918.23 9918.23 

----·--------· -------------- ------------·- ---·---------- ............................ --------------

lqili>J capi:al ......... 9908.08 99CE.08 9908.08 9908.08 9908.08 99C8.C8 

iesmes. retained profit .... 0.00 o.oc 0.00 0.00 C.00 O.OC 

Frofi t ............. 0.00 0.00 0.00 0.00 0.00 C.CC 

Loni and 1ediua tert debt .... 0.00 0.00 0.00 0.00 0.00 0.00 .. Current liabilities ....... 10 .15 10.15 10.15 '" .15 lo.15 10.15 

Bani omdnft, finance required. 0.00 C.00 0.00 0.00 0.00 0.00 

~Ct!l d~bt ........... '.0.1~ 10.15 !0.15 !o.15 10.15 10.15 

lquitJ. I of liabilities .... 99.90 99.90 99.90 99.90 99.q(j 99.90 

.. ------ .. -- .... ------ .... ------·-------- ...................... ~--- -...... ------ -.. ---- ----- ------ ...... ----- ----- .............. ------- ........................................ ---- ...... 
lmian W~;t~line Co1ples. heal Report --- 1992. nm~ ,,,,, •• ' 
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----- ------------------------------------------ -------- ------------------------------ CO!fll 2.1 - f&l!I. IJIIIGIAD. O.S.SJ. -----

Projected Balance. Sheets. Production ii OS S 111 

Ym ............... 18 19 20 

' 
Tctai assets ........... 9918.23 9918.23 9918.23 

______ ._ _______ -------------- --------------
li1ed mets. l!e~ o~ depreciation Im. 72 915.46 423.21 .. 
C-oastmtioa :!I pro&ms .... 0.00 0.00 0.00 
Curre1t assets ........... 50.76 50.76 50.76 
Cas!. bW ............... 5.12 5.12 5.12 
Cash ruplu. fiwce milable . 5426.48 5887.13 6347.78 
!AH carried forrud ...... 2991.65 3028.14 3059.15 
!As;; .................. 36.49 31.61 31.61 

Total liabilities ........ 9918.23 9918.23 9918.23 
-------------- -------------- --------------

lquitJ capital .......... 9908.08 9908.08 9908.08 
ieserm, retained profit .... 0.00 0.00 0.00 
Pram .................. 0.00 0.00 0.00 
IA11 ud 1edia tera debt . . . . 0.00 0.00 0.00 
Cllrre11t liabilities ....... 10.15 10.15 10.15 
Bank omdnft. finuce required. 0.00 0.00 0.00 

To~al debt .................. 10.15 10.15 10.15 

S.aitJ, I of liabilitiea ...... 99.90 99.90 99.90 
---------------·--------------------------------------------------------------------------------------------------· 

lruiu lepkeliH Coaplt1, liul leport --- 1992. lluch 
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. ----------------- ------------------------------------------------------------------ WAI 2-1 - f&llI. LDIIGUD. 1_s_s_1_ --- !20 
i&:.:f cwt de~riptio1 [STUDWJ 
----.... ·-- ....... -- --- ----------------------------------------------·----· ·------

·1 
:-e~~:i•i:r of ID Iruiu te•li• Coaplu 

:::rrul rite of retan. I cue 1 
--- - ---- - -------- --- ----------------------------------------- ---------------

ules price opmtiac c i1itid ii• 
-:5.~ 1-29 7-21 9-05 5.83 
-23.9 Ul 7-15 8-88 
-24-8 1-74 uo Ul 
-21-7 L96 7_04 8-55 

.. 
-zu 2-18 6.98 8.39 
-:9.5 Z.40 6.92 8.23 
-18.4 Ul 6-86 8.0I 
-~1.3 2.12 uo 7-93 
-16-Z 3-03 6.74 TJI 
-i5J 3.23 6.68 7.63 
-14-0 3-44 6.62 1.48 
-12-9 3.64 6.56 7.34 
-11.8 3.84 6.50 7.20 
-10.7 4.03 6-44 7-07 
-u 4-23 6-38 6.93 
-7.4 Ul 6.25 6-67 
-6.3 Ull 6.19 6.54 
-5.2 UI 6-13 6.41 
-4.l 5.17 6.07 6.28 
-3-0 5.35 6.00 6-16 
-:-9 5-53 5.94 6.04 
-u 5.70 5.88 5.92 
u 5.88 5.82 5.80 
1.4 l.06 5.75 5.61 
2.5 6.23 5.59 5.57 
u 6.40 5.63 5.46 ., 
4.1 1.57 5.56 5.34 
5.1 1.74 5.50 5.23 
6.9 6.90 5.43 5.12 
1.0 7.07 5.31 5.02 

~' 10.2 7.39 5.24 Ul 
'~ 11.3 7.55 5.17 4.10 
~ 12.4 7.71 5.11 uo 

i3.5 7.87 5.04 4.50 

' 14.5 8.03 4.98 4.40 
15.7 8.18 4.91 4.30 
16.8 8.34 4.84 4.20 
17.9 8.49 4.78 4.11 
19.0 8.64 4. 71 4.01 
20.l 8.79 4.64 3.92 
21.2 8.94 4.57 3.83 
22.3 9.09 4.51 3.73 
23.4 9.23 4.44 3.64 
24.~ 9.38 4.37 3.55 
25.6 9.52 4.30 3.46 
27 .8 9.81 4.16 3.29 
ZB.9 9.95 4.09 3.20 .. 
m!ati?a ia I .. 
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-ZS.J -Uo -2. !2 -o.rs -3.16 
-23.9 -6.39 -2.!6 --0.!8 
-22.8 -6.21 -2.21 -LOO 
-:1.1 -6.05 -U5 -1.12 
-20.6 -5.88 -2.29 -l.24 
-:9.5 -5. T2 -2.34 -1.36 
-i8.4 -5.50 -2.38 -1.47 
-17.3 -5.49 -2.43 -1.58 
-lU -5.24 -2.47 -1.10 
-15.1 -5.09 -2.52 -1.81 
-14.0 -4.94 -2.56 -1.91 
-12.9 -(.79 -2.61 -2.02 
-11.8 -4.54 -2.65 -2.12 
-10.1 -4.49 -2.70 -2.23 
-9.6 -4.35 -2.75 -2.33 
-U -4.06 -2.84 -2.53 
-6.3 -3.92 -2.89 -2.62 
-5.2 -3.79 -2.93 -2.72 
-u -3.65 -2.98 -2.82 
-3.0 -U2 -3.03 -2.91 
-:.9 -:ua -3.07 -3.~ 

·H -3.25 -3.!2 -3.~ . , -3.12 -3.:7 -3.18 "-" u -2.99 -3.22 -3.27 
2.5 -2.86 -3.27 -3.36 
3.6 -2.74 -3.31 -3.44 
4.1 -2.61 -3.36 -3.53 
5.1 -2.49 -3.41 -3.61 
6.9 -2.37 -3.46 -3.69 
8.0 -2.25 -3.51 -3.78 

10.Z -2.0! -3.61 -3.94 
11.3 -1.89 -3.66 -4.02 
12.4 -U8 ·3.71 -4.09 
13.5 ·'..66 -3. 76 -4.17 

!4.6 ·l.55 -J.81 -US 
15. 7 -1.43 -3.86 ·4.32 
16.8 ·l.32 -3.91 -uu 
17.9 ·l.21 -3.96 -U7 
19.0 ·l.10 -4.01 -4.S4 
zu ·0.99 -4.06 -4.62 
'! ") -ue -t:: -U9 '-·-· 
" 1 -0.11 -4.16 -4. 76 .... 
23. c -0.£7 -4.22 -4.83 
14 : -~:.~6 -4.27 -4.90 
z:.s -U6 -4.32 -u~ 

~7.8 -0.25 -4.43 -5. lC 
28.3 -0 .15 -Uo -5.11 
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lf'. VIABILITY OF CEMENT PRODUCTION FROM BELLITE 

MUD BY DRY AND SEMI-DRY PROCESS 

In the world pract:c~ 

tr~ditional raw materials 

of cement production based on 

(clay, limestone) the various 

methods for cement clinker production in common use are: the 

wet method based on preparation of wet mix and its 

sintering in long rotary kilns, the dry method - based on 

pr~paration of dry mix and its sintering in short rotary 

kilns with various downstream preheaters; the semi-dry 

method - based on preparation of wet mix, its partial 

dehydration down to moisture securing handling and feeding 

to the kiln, and its sintering in short rotary kilns with 

various downstream preheaters or devices for drying. 

Share of the dry method in the cement industry of the 

USA is 60%, Japan, FRG and Spain - 100%, other developed 

c:-untri-::s - 85-97%, Fre:.::.ce has no wet method, only the cry 

method and semi-dry m~thad w:th mud filtr~tion are usea, 

USSR - 17%. 
Production of cement from bellite mud in the USSR is 

done only by the the wet method in which raw materials are 

ground in water, blending and correction of the mix 

composition is in water suspensions. Mix sintering is in 

long rotary kilns with internal heat exchange devices. 

Possible use of other methods for cement production 

from bellite mud is accounted for its physico-chemical and 

physico-mechanical properties which determine behaviour of 

mud in preparation of raw mix and its sintering in kiln 

units. 
Bell!.te mu·1 geL~: .. r::s.te·:i :.n. p?.·oduction cf .~lumir:a fr 1

.:
1rr! 

nepheline raw material is reslurried after multiple wash!ng 

and pu~ped to the c~ment pl&nt with moisture of up to 40%. 

By its physical ~r0perties bellite mud is water 

:-5~. fraction 200 micron is 50-60%, fraction +80 micron is 

.130·80~~. 

Density of solid phase of bellite mud is 3.0-3.l g/cm3
, 

volume density 1.0-1.2 g/cm3 (loose), 1.3-1.4 g/cm3 

(packed). 
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Use cf the we~ ~ethcd in cement production from ~ellite 

stable cb.emica l 

~~ergy co~sumption f0r grinding, high quality of =esulting 

~linker, normal sanitary conditions for operating personnel 

in mix preparation. 

However, the wet method entails certain problems 

related to settlement and thickening of raw mix with 

extended storage in the slurry tanks cf large capacity, 

necessity for continuous stirring of mix with compressed 

air, the wet method is noted for higher fuel consumption for 

evaporation of free moisture. 

As compared 

production the mix 

reactivity, higher 

with traditional mixes for cement 

based on bellite mud differs in lower 

content of water soluble alkalis 

resulting in risk 0f formation of dust ledges in cold points 

of th~ kiln and high he~t c0nsumpti)n due to pres~nce of 

<licalcium silicate resulting in lower productivity of the 

kiln. 

Besides, bellite mud based mix has low water retention 

capacity and low plasticity which predetermines low strenght 

of pellets formed in the kiln and high dust entrainmer c. 

At the same time low water retaining ability of bellite 

mud and large size of particles as contrRcted to clay 

deter~ines good filt~ring ability of bellite mud based raw 

mud. 

Less content in raw mix of 

relatively fine granulometry of 

high grindability of raw mix. 

carbonate ingredient 

bellite mud accounts 

and 

for 

fo cement produ:-ti,Jn fr·)IT! bellite mud one should bear 

in ~ind high content of &lkalis in raw mix which create 

ct:rt-a.in 1-·r~blems 

in kilns with 

in processing bellite mud containing mixes 

downstream cyclone preheaters. During 

sintcring alkaline c-C>Jr:1-·~u1":ds partially dissociate, alkali 

b~csme vcl8tile and p~rtially condense at the cold end of 

th~ kiln or in preheaters form~~g ledges which r~quire 

r~~ular cleaning. 

TLe war ld pr act ice h:ts 0') industrial experience in 

12? 
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!!l·.:thod. 
H0wever. ccndJcted tests and analysis 0f pr0perties of 

bellite mud allows forecast to be made on possible 

utilisation 0f the dry or semi-dry ~ethod f0r cement 

p::.·oduction. 
Given properties of bellite mud the principal process 

flowsheet of cement production by the dry method is as 

follows. Bellite mud with moisture up to 40% is dehydrated 

in mechanical filt':"rs (drum vacuum or pressure filters) down 

to moisture on 13-17~ and resulting cake is fed for combined 

grinding with carbonate ingredient, correcting and spe2ial 

admixtures. 
Grinding is in the ~nits with simultaneous drying to 

mo~sture of 0.5-1.5% by heat of exit gases of the kiln. 

Raw mix is corrected and blended in silos and roasted 

in sh~·:·t r•:.ta:·y kilns with the downstream preheaters. 

With the semi-dry method of cement production from 

bellit.e mud the wet mix is prepared, which is then corrected 

and dehydrated in mechanical filters down to moisture of 

13-17%. 
The cake is dried (while ground) to moisture content of 

0.5-1.5% by heat of exit gases of the clinker kiln and fed 

for roasting in short rotary kilns with the downstream 

preheaters. 
Thus, difference in the dry and semi-dry method is in 

quantity of material to be filtered and equipment for its 

implementation. In processing Iranian nepheline ores the 

share of bellite mud in the mix is only 23% the number of 

items of eq•1ipment fer the semi-dry m~thod will be 3-4 times 

hh:h~r th:.>.n with the dry method. Bi::sides, i!'l ca."e of the 

~emi-dry methnd there should be yet ~noth~r ~recess section 

(drying) for partially dehydrated mix with s~multan~ous 

grinding of resulting lumps and their disintegration into 

fines, although there is certain rPducti0n in expe~~~s for 

the mix correction tanks. 

In Protocol of Oct0ber 10, 1991 tl:e Iranian side 

pr0pcs0d to consider during preparation of the POS the 

I28 
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~erni-dry method for cement production in~orforating wet 

grinding of bellite mud and dry grinding of i:1divid 11E-.l mix 

c0mp0nents, pelletising of mix in feeding belli~~ mud slurry 

with moisture about 40% and dry ingredients (:im~stone, iron 

ore, aluminous ingredient and dust from the sint~ring kilns) 

to produce pellets with moisture about 15%, roasting of 

pelletised mix in short rotary kilns fitted with converter 

calciner of type "Lepol". The semi-dry method proposed by 

Iranian side has the following disadvantages: 

1. !~possibility of obtaining homogenic mix druing 

preparation of pellets based on bellite mud slurry and dry 

mix ingredients. In pelletising the mix based on bellite mud 

slurry the core of pellets will consist mainly of bellite 

mud and periphery - of limestone, iron ore and aluminous 

ingredient. Besides, lack of homogeneity of production of 

clinker of required mineral composition and cement of 

r~quir~d quali~y. 

2. Given specific features of bellite mud it would be 

necessary to investigate possibility for producing pellets 

of required strength requ.ired for the system "Lepo!". 

3. With use of bellite mud with moisture content of 

about 40% it would be difficult to maintain the fixed 

moisture of raw mix about 15% required for normal 

pelletising process. 

Due to this fact, the 

Iranian side is not used in 

economic viability. 

Based on the available 

semi-dry method proposed 

the further calculations 

experience in utilisation 

by 

of 

of 

be' Lite mud, considered in the P0S are the alternatives of 

the dry and ~emi-dry methods for cement prod~ction at the 

capacity and cost of equipment as determin~d on the basis of 

exp.=,ri-:-nce in oper"-ttion •'f the ce:nent industry in the TJSSR 

o.nd abrc•El.d. 

Table 10.1 certain indicat0rs of c~ment 

product~0n by ~ rf~~ent ~eth0ds. 
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Indicator 

Fuel consumpticn for 

roasting, t/t of cement 

Power consumption 

kWh/t cf cement 

Fresh water consumption, 

m3 /t 

Specific capital 

invest:nent, a, 
.'\: 

Comparative analysis 

Method 

wet 

0.161 

125.0 

0.489 

100 

dry 

0 .104 

138.8 

0.250 

Q'") 
w.:... 

of performance 

Table 10.1 

semi-dry 

0 .1Cl8 

128.8 

0.340 

99 

figures of 

different methods for cement production ~aking intc 

consid~ration pr0perties of bellite mud shows that the use 

of the d1·y method is related to higher compressed air 

consumption for blending the mix and electric power for dry 

grinding. 

With the semi-dry method necessity for dehydration of 

significant quantities of wet raw mix will result in higher 

capital investment for construction of the filtration 

section. 

However, with the use of the semi-dry method the 

advantages of the wet method of mix preparation are utili~ed 

(uniform and stable composition, iriproved sanitary 

conditions) and possible reduction in fuel consumption while 

roa~ting dry mix in the m·Jd~rn kiln eq~ipm~nt. 

Properties of bellit~ mud, absence of experience in 

cem·~nt prod!.L~tion from bellite mud require the study f•:)r 

dev-=-lopment of new equ ip:nen t aEd its t~sts unde:· i ndu st1· ia 1 

C.")nd it ions. 

To S•:lect the optimum met.hod for proc-:-ssing bellite mud 

in.tu c•::m.:·nt it would be neceflsa.ry to irr,plem•::nt the f·:ill·:>wing 

mfl.jor efforts: 

- study of bellite mud a.nd bellite m1Jd based mixt:s 

filtratic:m process in the mecha1dcal filters t) determine 

I3D 
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the productivity, process parameters, residual moisture 

content; 
- study of handling issues of partially dehydrated 

bellite mud and mix; 

- study of bellite mud based mix drying and grinding 

process; 
determination of dry mix storing conditions; 

- study of bellite mud based mix roasting process; 

- study of mix pelletising process to determine pellet 

strength; 
- development of the new kiln equipment taking into 

account properties of bellite mud; 

- tests of new equipment under industrial conditions to 

determine the guaranteed figures. 

The above study may be implemented at 

plants in Iran or foreign plants, pilot 

bench-scale units. 

the existing 

plant and 

As starting raw material for the tests the use may be 

made of bellite mud supplied under a separate contract from 

one of the alumina plants in the USSR processing nepheline 

raw materials. 
Due to the fact that at present there is no industrial 

experience for use of the dry and semi-dry method for 

sintering cement mix with bellite mud, the major performance 

and economic figures of such process may be secured only by 

forecast evaluation in comparison with the wet method. 

The results of the calculations made in Sections 7 and 

9 are used as the base version. 

Table 10.~ shows data on expect~d indicators for 

production of cement under the dry and semi-dry method for 

production of cement clinker as compared with the wet method 

and Table 10.3 shows calculation of ex~ra expenses for 

production of cement by different methods. 

The cost of const=uctian of the ~ain c~ment plant 

facilities under the base version (wet method) is US $96.4 

million and 185901 R million. Hence, investment costs for 

the dry method are US $88.7 million and R 171030 million, 

for the semi-dry method - US $95.4 million ~nd R 184040 mln. 

r:lf 
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The obtained results indicate insignificant difference 

between total costs for cement production with differen~ 
~ method for mix roasting, which will not practically affect 

the basic indicators of the complex of the whole. 
Table 10.2 

------------------------------------------------------------
Item Descripthm Unit Consumption in production 

of clinker by method: 

wet dry semi-dry 

-----------------------------------------------------------
1 Process fuel Nm3 121. 8 78.7 81. 7 

Power kWh 125.0 138.8 128.8 
2 

3 Additional number 

3.1 

3.2 

4 

of personnel: 

Workers: 

- high skilled 

medium skilled 

- low skilled 

Foremen 

Cost of construction 

of cement plant facili-

ties, % of wet method 

per. - 5 10 

per. -
., 6 \J 

per. - 2 4 

per. - 1 1 

% 100 92 99 

------------------------------------------------------------
Thu-:;, selection of the mix roasting method in 

production of cement shall be based on possibility of the 

purchase of the equipment and also on difference in the 

ecological impact of establishment of the large scale cement 

operations. 
Despite savings of fuel achieved under the dry and 

semi-dry methods of cement production as contrasted to the 

wet method recommended in this study, the decision may be 

positively taken on use of the dry or semi-dry method 

subj~ct to clarification of the proc~ss and design concepts 

at the further stages of the engineering study and running 

·• the ~ilot t~sts. 
At this stage, the only method which may b-:- r.:-c•)m:1•:-nded 

is the wet method which underwent industrial testing in the 

Russian Federation. 
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Table 10-3 

Cost estimate for production of cement by different 
methods (vy variFtble cost items) 

- ---------- -------
· Unit 'unit price 

~ 

S/N Co~t item Armual consumotion 
wet dry semi-dry 

qty Amount, mln qty Amount, mln qty .Amount, mln ------ 000 ;R 000 000 s I R s s R s R 

1 Fuel Nm3 - I 
1 3.0 487200 - 1

1461.6 314800 - 944.4 326800 - 980 .. ~ 
I 

2 Electric power kWh 0.0011 1.322 500000 0.55 661.0 555200 0.61 734.0 515200 0.57 1681.1 

3 I.allour cost - - - - - 1_ 

I - - 16.4 - - 29.6 

4 Maintenance mate-
1.446 l21a8.5 rials - - - i - - 1.331 2565.2 - 1.431 14.7 

I Depreciation 
I 

6.266112083.6 5 
I lj.766 11111.0 6. 201 6).6 - - - ,- - -
I 

Total - - - 1- 8.262 16994.·7 - 7.707 15377.3 - 8.202 1769.4 

6 Difference from 
wet method - - - 1- - - - --0. 55~ -1617.t - --0.06 -580.4 

7 Same, % - - - - - - -1.0 -9.5 - --0. 7 -3.4 ,-
~-- -- -- . -···· --------- -· _________ 1 __ .. ----------· _ .. -- -------·---

" 
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11_ NATIONAL ECONOMIC BENEFITS 

In acc0~jance with the Guidelines for preparation of 

in.justria.l feasibility studies (UNIDO) this Section shows 

the calculations of the indicators reflecting economic 

benefits for Iran in case of implementation of the project 

under the selected alternative (for the stage of project 

possibility study) for the units of industrial complex 

(without infrastructure). 

11.1. Number of created working places 2910 

11.2. Capital investment per one created working place 

R 596450 million = R 205 million/place plus 

2910 

462.9 = US $ 159.000/place 

2910 

11.3. Total savings of hard currency costs (US $ 

million): 

a) export and import replacement of 

complex products 

b) depreciation (foreign exchange 

component) 

c) operating costs (foreign exchange 

component) 

Total (item (a) - item (b) - item (c) 

113 .6 

37.9 

40.1 

35.6 

134 
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BRIEF DESCRIPTION OF ALUMINA G~M?LEX 

RAW MATERIAL BASE 

The R.:i.:::~ah di?posit which is considered as ".l.n •)re raw 

material base of the alumina complex is situated at about 

140 km <along a straight line) to north-east from a prcp0sed 

project site and at 85 km (along a straight li~el east of 

the 0wn of Tabriz. an administrative capital of Iranian 

Azerbaidjan, major industrial centre and railway station. 

The nearest residential areas are Razgah and Dechan villages 

situated at about 1.5 km south-west and ~bout 3 km ESE 0f 

the deposit. respectively. The deposit is 

readily accessible terrain about 15 km 
located in the 

from ~n asphalt 
m~torway ~~rne=ting towns of Bostanabad and Ard~bil. The 

uasnrfa::-i:--i r-~·E\ds are available from the m:,tor~3.Y tc. the 

Razgah village and further to an exploration area. 

The Razgah terrain is characterized by disse~ted 

middleheight topography with maximum divides up to 2098 m 

and relative elevations of 200 to 300 m. A significant part 

of the explored area features erosion remnants. Typical 

mountainous stream valleys mainly showing northeastern 

orienta~ion are characterized by steep walls. sometimes 

vertical or V-shaped. The major streams fl:>w into the 

Aharchai and Adjichai rivers (Araks basin). Some of them 

have continuous water courses even in summer. whereas the 

Aharchai river flowing 5 km NW of the deposit if regulated. 

seems tG be a source of the water ~upply 0f a mine. The U!e 

of underground water can be the 5~cond potential source of 
water supply. 

Th~ dep···s it area is charf\cte:· j zed by pr0n.:-:.inc~de ly 

cor,t.inF-ntal ci imate with max1mum temperature +32.~»;)•:' in 

!';umm.:.r and minim•1m -22.5·'.:)C (January). Annual pr<:'cipitaticn 

is 137 mm. mainly falling at winter-spri~g p~riod. 

Frosp~rting c~n be carried out in April through December. 

A deposit area features c0nsiderable reserves of loral 

building m<>.terials (st.one. clay, sand and gravP,l mixes. 

" 

,,,,, . ' 



~--.-.• 

' 

\ 

gypsum. lim~st0ne1. with some mining op~rations. 

Thi:- r.:-si.j.:-nts 0f T.h.:- region ar-'? mainly ~ngaged in 

agric~l~ure. Besi1es Tabriz. the largest residential areas 

in the vi~inity are towns of Bostanabad 1ab0ut 50 km SW1. 

Miene <a.bout 90 km SE). Ardabil (about ~O km ENE1 and the 

S:irat villagP? <about 3t> km SEl. Thi:-re is a large oil 

refinery in Tabri3. There is an op~r~ting Sufian cement 

plant 35 km NW of Tabriz. 

In the Mehraban area (about 20 km WSW of the deposit.I 

there is a transformer substation from 220 kV power supply 

line passing south of the exploration area. 

A state geological map scaled l: 2t,(•. 000 ( Ahar sheet i 

c.:;·.·er ing the site of Razgah deposit is available. An exposed 

t-· erosion area is represented by a sctematic geological map 

with approximate scale of 1:20.000 produc~d on the basis of 

~~rial photographs of the same sea.le. 

A w~st~rn portion of this area l=utside the ex~loraticn 
area) has a 1:2,000 map. 

A large-scale geological map for an area of the Razgah 

deposit under exploration is not ~vailable. By the present 

time only a topographic survey of this p.:irtion of the Razgah 

deposit, scale 1:5,000 and an instrumental tie of the 

cuttings made have been carried out. 

By the present time a degree of exploration of the 

deposit corresponds to an exploratJry-evaluation stage 

<according to the Russian classification for stages of 

geological-exploratory works). From the surface the deposit 

was explored with the aid of main trenches along profiles of 

NE direction at an interv~l ~f 40u rn. Within a western 

p0rticn cf the explored area a network ~f trenches has an 

interval of 200 m. A point sampling mec~0d w~s used in ttese 

tre:1C'hPs, with a sampling step C•f f1.5 m ;:;.r.d 3. S-:!•:~tiori length 

of 5 m. Four boreh:.les about 2(10 m d·.:-o:·p =i.re bored ln tr . .:: 
Wf'Et.ern secti•:.n of the deposit for ::t:1dying ~ ge-")] 0)gical 

structure and quality of the ore. 

The n•sults of geclogical-expL·rat:·rY ~·-·rks av'\ila.b.le 

~t prPsent m:de it possible to preli'"1~ni1.ry e•;aJ1iate the 

f{c.::gah deposit to a depth of an erosi.:.r. dow:icutti:1g (a.b 0:-1.1t 

.. 
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:~-" r..1 . ...... ::. a r.:-sult. ,::;. ge:;J..og-ical structure of the' expl0re:i 

Fr:.rr. ~n~hsis ·:>f the snmpling results the limits c·f the 

blc~ks ~3ken fo~ reserve calculations were determined and 

the resPrves were established in accordance with ~he 

classification developed in Russia. It should be noted that 

incompleteness of the chemical-analytical works at present 

d·:·es not allow to finali::e a raw material quality in the 

bl.:1d:s identified anfj requires a necessity of its finali::ing 

at ~he following expi0ra~ion stages. 

An exposed by erosion portion of the Razg~h alkaline 

rna~sif. with which a deposit is connected havi&g the same 

nam~. is el0ngated in NW direction and measures about 1.~ to 

3 by 6 km. The exploration area is situated in i~s centra~ 

and e~stern pcrti0ns. The area }eatures mainly the altered 

t0 a vari0u5 degree ps~udoleu~itic syenites cverlapp~j in 

its southern submontane region and on flattened regions of 

the divide by Quaternary deposits. 

These ·syenites. with a characteristic ocellar 

structure. are mainly formed by ovoidal individual pieces 

(measuring up to 15-20 mm across) which represent an 

of fine grains of predominantly leucocratic aggregate 

minerals <common potash feldspar. plagioclase, altered 

a:1alcite. neph~line. spreustein aggregates, natrolite, 

liebenerite. etc.). The ovoids are cemented by a 

medium-irain~d material of a nepheline-syenite composition. 

noticeably rich in coloured and ore minerals. Because of 

this ~hey feature a considerably higher content 0f alurnin~ 

iby 1.5 t· 2'.,~bs) and t.ha.t (;f sodium oxide tby 3.b•)Ut (1_::_, t·~· 

l<,,.,.c.,1 and by low'?r content of iron Gxides 1by l.~ t( 

2\~bs'. 0xid~s of m~gn~sium and ti anium as compared with an 

average rock composition. Thus the change of content rati(s 

bet~~en the ovoids and cementin~ material is like:y to 

influence a chemical the l"•.iCks ard. 

corr~ sp•)nd ing J y, their quality param~ters as a ~omplex 

~lumina-bearing raw materi~l-

At the !;ame t imr~ thP. major fact•·r d~termj n ing 21 

.. 
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geological structure of the deposit and also considerably 

influencing a chemical composition and 

is the presence of faults controlling 

areas of development of the altered 

correspondingly, of lower quality 

boundaries of the explored area the 

quality of the ores 

the location of the 

rocks and dykes. and. 

ores. Within the 

following four major 

faults are distinguished. directionwise: ll sublatitudinal; 

21 submeridional; 3) north-western; and 4l north-eastern. 

Considerable in width and length zones (down to 100 m deep) 

of the zeolitized and kaolinized rocks are mainly connected 

with the north-western and sublatitudinal faults. while 

dykes are mainly controlled by NE 3nd submeridional faults. 

On the basis of the tests data and of an aerial 

photographs interpretation in the centre of the explored 

area a site was identified of development of pseudoleucitic 

syenites with a minimum development of faults and of rock 

alteration zones. 

Analysis of the results of geological-exploration works 

and the data from field prospecting of the Razgah deposit 

allowed to identify three main types of nepheline-bearing 

ores A, B and C and the most widespread type of 

impoverishing rocks - type D. The type A ores featuring the 

least degree of alteration, has a predominant occu::ence on 

the explored area (about 68%). The type Bores featuring a 

higher (on average. by 10%re1l content of K20 and Si02 Ion 

average, by 1.5%rei) and at the same time a sharply reduced 

content of Na20 (by 70%r.il are on average, about 8.7%. The 

type C ores featuring a lower (as compared with type A) 

content of Na20 (by 56%reil, K20 (by about 6%re1) and Al203 

Cby about l.5%r.1l constitute about 15% of the explored 

area. The ty°F'e [J rocks feat nr ing a sharply higher conte~1 t of 

Ca() e.nd Ft?z(13 and simultaneous considerably lower c,)nt·~n t. of 

Al203 (by about 16%rell, Na20 (by about 65%r~ll K20 1ab0ut 

26~r~1>. Si02 (8.5~rell o~cupy on average About 7.~\ of the 

t,.')tal area. 

While investigating the exploratic·n area.. a.l·:·ni? with 

the above of ores and impov.:-rishjng rnclr.s. 

considerable in scale silicization zones (up to 60(1 m l·)ng. 

' 
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50 to 60 m wide) were identified, mainly controlled by 

submeridional and NW faults. To exclude a possible negative 

effect of these formations on quality of ores within an area 

earlier proposed for exploration, two new reserve 

calculation blocks were delineated - the Western a~d the 

Eastern ones. For these blocks the reserves were evaluated 

in accordance with the classification of reserves developed 

in Russia. Due to a wide occurence within the Razgah deposit 

of faults, connected with them zones of ~ow-quaiity altered 

rocks, as well as a possible pr~sence of a vertical 

zonality, it is classed as the second group of complexity of 

a geological structure. Calculation of reserves for deposits 

,~.f :Lis g-roup ma~:i::- sense for catef•)rie~ B. '~ l -"nd 

including commercial categories Band C1. D~e to l~:k a~ 

present of the exploration results usin~ b~reh0les. an 

~·.raluation of an ir;-depth ore quality is p.::issibl.:> within tl-.e 

•• -.--:::-a.f e qua 1 i: y of the ores was carried out by the v~!·t -,_.-a 1 

p~rallel sections method 

and No.9 for the Western 

F..:i.stern bloci::. 

along th~ lines Gf trenches 

block and Nos.3. 10. 2 for 

The t 0: 1 tal re!"erves wi:hin tho?. Western 

tJo.4 

the 

·:. ~ _,, ···-· .. 

~ln.t. wi~hin the Eastern bloc~ - 62.2 mln.t. The ove~all 

r.::s-:-rv-:::s Jf t.hes.;, tw bl·::icY.s ar~ i(1(1.6 mln.t with an ==t'-
0

10Ta.c-=

.-:-,ntent •)f Alz(l3 - 19.6T7.; Na2CI - 2.25°10: 1\2':1 - 8./U;o; ::.i02 -

55.19%; CaO - 2.49%; Fe203 - 3.73%. It should be noted that 

be~ause Jf lack 0f the results of a chemical analysis for 

all ·c.he cuttings an average quality of ores was evaluated 

only for trenches Nos. 2, 3. 4 and is (in situ), as 

follows: 
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Block 

Average cr.~mical composition of the ores 

in ~he blocks identified 

Table 1 

Average content, % 

K~O Cao 

------------------------------------------------------------
Western 20.29 3.11 9.72 2.25 55.79 3.27 

Eastern 19.59 3.35 9.82 2.64 54.83 4.01 
T.:.ta 1 19.87 3.2~ 9.78 2. 4:3 f,5. 19 3.73 

c1~rifiEd Gn th~ b&5is 0f the results 0f sampling in all the 
.. : 1 ... : ." ;..~ :-· 

. ... . ~ 

: i l'=- ~:: :--: ,:. :.:: 

Jt !"t~•·J1d -+ '-·;,. 

the presence of significant deviations in 

d.=-t,:.rminati:·ne: .:f f.iuz. Al:z(l3 (class lCt.Ct-18.8,.,,), K20 (class 

f;_.,-:1.; ... ~; J. \.;i.tr. the A:RMP determination results being highEr 

in ~~i(12 ~nd 1-·,:,::,r i:1 A:.,-._(13 and K20 with rE-spect to the VAMI 

standardization. Taking into account an established 

deviation value in determining these components an average 

compr.Js it i•)fl for carrying out techno-economic 

calculations was assumed as follows. %: Al20a - 20.0; K20 

10.2; Na20 - 3.2; Si02 - 54.9; Fe20a - 3.7: LOI - 3.2; S 

0.03; Cl - 0.007. 

The chemical and mineralogical composition and 

processing properties of the Razgah nepheline ore have been 

studied at VAMI using a materi&l of the three characteristic 

bench-scale samples of the main types of ores and of one 

sample of impuverishing rocks. Along with this the chemical 

~nd rninPralogi~al composition of 23 common samples of 
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nepheline-bearing rocks of the main types has been studied. 

The Shiramin limestone deposit being considered as a 

source of supplying the nepheline complex with a carbonate 

raw material for production of alumina and cement, is 

situated at about 60 km (along a straight line) south-west 

of Tabriz, at 2 to 3 km north of the Shiramin village. It is 

readily accessible, closP to an asphalt motor road and at 4 

km from Shiramin railway siding. There is an unsurfaced road 

between the motor road and the siding. 

A deposit 

topography with 

area features a dissected 

absolute elevations of the 

m.;.dd le-height 

divides up to 

1.700 m a~d relative elevations of 200 to 300 m. 

f·Jr -''· are~ in vicinity of the iep·::isit. In the e.:'1riy .:-.(1 =· . 
wikr. en=·~0ring the depo!"it. f·:·r .=-, c.=.,.rb._1nat.:- r:tw m:'l.tr:-r)al r. :i 

be u.::.=-d ir. lime production a fe·-:--lc-gic=il m:i.p. ~;::·::de l:::'.·:•.C: 1 ·:l1, 

diffe:·enc-= in requirements on quE-.lity •Jf the cc.rb·:·na.te r:iw 

m:1.te:·1"1.] f·>r alumina production. 

F0irt sampling of limestones carried out by A~HP 

tc~F·h~r with GSI alon~ 3 expl0ratory pr~fil~s a~r-~ss th~ 

sam~ling points were not instrumentally sited. The length cf 

int~~v:'\ls made of limestones meeting th~ alumina production 

re~11iri:-ments is in the range from 3(1(1 t.o l,(10C1 m rea . .:-hing 

the maximum in a western portion of the deposit. In the 

section two limestone layers are distinguished of this 

quality with an identified depth of 50 m each. At the same 

time .. ot in a single of these profiles these layers were 

sampled to a full depth, and their strike and dip were n·)t 

determined. 

From the test results the limestones within the. limit:s 

of pr~ctically all the intersection in relation to silica 

content 10.24 to 1.3%1 and iron oxides 1up to 0.11%1 fully 

.. 
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meet the alumina production requirements. At the same time a 

magnesium oxide content in about 25% of the samples exeeds 

the threshold limits. Here one can see a random alternation 

of the rocks containing about 0.5% MgO and less and rocks 

containing from 1 to 2% MgO. Both of the sampled 

grode-quality limestone layers are underlined and covered 

with highly dolomitized varieties which will dictate a 

necessity of a rigid selection of off-grade varieties when 

mining the raw material and thorough blending to ensure its 

quality. From the results of a check chemical analysis of 

the technological sample composed of 135 common samples 

c~llected within the limits of a productive interval along 3 

1r =·files. t.he l imest .. ·.n.:-s meet the a i t:mina prc .. :fu,::tion 

requin·ments (Si02 - 0.~6%; MgO - 0.7%; Cat) - 5f,_27~; Fe2(13 -

0.01~;. As far as a sulphur content is concerned. which is a 

process detrimental impurity. the limestones included into 

ra.w rr.at.er]al used i:l.t. t.:ie Asilinsk ~lan:.. Tat-:ing int•::i .ac·::0unt 

t!;.=. ·timit':l.ti·.i1s and a very pr.=>limi1·.ary natLlre ·~·f tho:

g.:-ol·~f'ical materials 3.Vailable. as well as a possibility of 

a 10wer quality material due to dol0mitized V3.rieties 

cantainPd in limestones. for carrying out the 

terhna-e~0n0rnic calculations the f0ll~~ing C·~mpasition of 

1 ~mr:-::.tor.~s tc. bi=' used in alumin<~ product io1~. '>;,: Cai:< - •.•. (): 

I: ..: . • • • • ·~J • 

, 



~·.-. "'..;: 

·. 

Appendix 2 

The Results of Technological Studies of Nepheline Ore 

Characteristic Samples and of Limestone Samples 

of Shiramin Deposit 

The analytical investigations and bench-scale studies 

of the main types of Razgah ores have been carried out using 

c~aracteristic samples. 

Sampling was performed by ARMP in accordance with a 

procedure prepared by Russian experts on the ba~is of the 

l·es·J.l~s cf gec,logicc.l expl0ration works carried out by ARMP. 

A fin:d sample blend preparation was conducted by VAMI 

exr·erts after a check chemical analysis of the common 

sampl~s used in preparing the characteristic samples. 

Limest0nes from a p~0misinP Shiramin deposit were used as an 

auxilia.ry ce.rbonate raw material. with the duplicate common 

samples submitted by ARHP. 
While preparing the characteristic raw material samples 

and studying their chemical and ~ineralogical composition, 

the following was carried out: 

1) check chemical analysis of 150 common samples of 

nepheline-bearing rocks and of 120 samples of limestone. 

2) cheI::i :.-s.l ar:d mineralc·gical study cf the main types 

of nepheline ores and of impoverishing rocks using the 

characteristic samples; 

3) mineralogical-petrographic study of 20 common 

samples of nepheline-bearing rocks of Razgah deposit; 

4) study of a chemical composition of Shiramin deposit 

limestone using common samples with the aim of separating 

varieties which could be used as an auxiliary raw material 

for production of alumina and in preparation of a 

characteristic sample for technological study. 

The geological studies performed made it possible: 

- to establish a possibility of usage, when preparing a 

draft opportunity study, of the results of analyses obtained 

by an ARHP laboratory; 
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- to separate, on an explored area of Shiramin deposit, 

sections made up of limestones suitable for production of 

alumina and to obtain preliminary data on· composition of a 

carbonate raw material for the nepheline complex; 

- to determine a mineralogical and chemical composition 

of the main types of nepheline-bearing ores and of the most 

p=edominant at Razgah deposit impoverishing rocks, showing 

the main peculiarities of their change within each of the 

types and of a distribution balance of the main chemical 

components by the major groups of minerals. A predominant 

role was shown in composition of the rocks and ores studied 

of feldspars, constituting up to 60% of a total rock volufue 

&nd containing a maj0r portion of alumina (over 50%), sodium 

oxide (up to 60%), potassium oxide (about 81%) and silicon 

oxide (about 65%); 

- to establish that it is not advisable to mechanically 

benef iciate the Razgah ore due to a small increase of 

alumina and alkalis content accompanied by a simultaneous 

col!siderable increase of a silica content; 

- to show that a higher commercial ore quality is 

possible mainly through an increase of a content in balance 

reserves of type A ore, as well as through selective mining 

and riling of B and C types of ore, and especially of 

imp0verishlng rocks of D type; 

- tn d~tArmine an approximate average composition of 

the nepheline-bearing ore for techno-economic calculations. 

When carrying out the technological studies, the use 

was made of characteristic samples of the nepheline ore 

prepared from the common samples of ore collected by ARMP 

from the surface of Razgah deposit, as well as an average 

sample of Shiramin limestone. 

An average content of the main components in samples 

A,B,C,D was as follows: Al203 - 20.2; 19.4; 19.9; 16.8%; 

Si02 - 54.7; 55.1; 54.6; 52.1%; Na20 - 3.6; 0.84; 1.5; 1.4%; 

4'- K20 - 10.3; 10.5; 10.2; 7.7%. From the data of geological 

study of the surface of Razgah deposit an area was 

identified with reserves adequate for mining operations, 

with an average content of characteristic types of ere A;B;C 

.. 



and D being 90.3; 7.9; 1.8 and 0%, respectively, and an 

average content of the components was as follows, %: 54.9 

Si02; 20 Al203; 3.2 Na20; 10.2 K20; 3.7 Fe203; 2 CaO; 0.075 

503. A prepared charact~ristic sample of limestone from 

Shiramin deposit contained (%): 43.3 LOI; 0.68 Si02; 0.13 

Al203; 0.29 Fe203; 55.4 Si02; 0.69 MgO. According to the 

contract terms and conditions the following bench-scale 

technological studies were carried out: 

5.illk_r: ing feed preparation 

grindability studies of the four characteristic 

samples of nepheline raw material and of limestone; 

- a~alysis of the results of studies and of i~ustria: 

ex~·erience in operation of the Achinsl: alumina plant was 

performed. On its basis a raw material grinding flowsheet 

was selected, with hourly rates of raw mills and a wat~r 

ccntent of raw feeds determined. 

Sintering 

- for each of the four characteristic ore samples an 

effect was studied of contents of the feed components, of 

the size of ground components, how a sintering temperature 

affects a degree of formation of alkaline aluminates and the 

porosity of sinter. Rational compositions of the feeds fer 

zir.t.:-ring 1-.·ere determined. While analyzing the res 1Jlts c·f 

stud~es ~s well as of an industrial experience by 

calculation an expected chemical recovery of components from 

the sinter was determined when processing a nepheline raw 

material of average composition from Razgah depo3it; 

- on the basis of industrial experience a specific fuel 

consumption was determined in the process of feed sintering 

and an hourly output of rotary kilns. 

Sinter leaching 

- gr1ndability of the sinter was studied for wet 

grinding as well as mud settling rate when using a 

flocculant. In this case the sinters were used which were 

produced on the basis of each of the four characterisitc 

nepheline ore samples at 

- on the basis of 

industrial experience 

an average sintering temperature; 

the results of studies and of 

the following was determined: 

an 

a 

" 



~·. 

' 

- -- ~J.!-- - . ~· 

\ 

specific output of the sinter wet grinding mills and of 

slurry thickeners; a number of washing stages; a water 

consumption for mud washing; an aluminate liquor 

com~osition; a chemical recovery of aluminium oxide and of 

alkali from the sinter; a chemical composition of a be lite 

mud when processing an average compo~ition nepheline ore of 

Razgah deposit. 
Autoclave desilication 

- within a range of a possible 

liquor composition obtained atter 

following was studied. an effect 

varation of the alumina 

sinter leaching the 

of temperature (90 to 

180°C), duration (3 to 5 hours), seed content (0 to 50 g/l~ 

on a desilication degree and on composition of an autoclave 

white mud. The rational conditions were selected of carrying 

out a process at about 160°C, duration 3 hrs with a content 

of recycled autoclave mud of 15 to 16 g/l, which ensures a 

silica modulus of the liquor of 350 to 380 units. 

DeeQ d~~ilica.tion 

within a range of a possible varation of the 

aluminate liquor composition at 95oc an effect was studied 

of a lime content (6 to 10 g/l CaOact) and of duration (2 to 

6 hrs) on the degree of desilication. The rational process 

conditions were determined as follows: duration - 4 hrs, 

lime content - 8 g/l CaOact which ensures an A/S ratio of a 

desilicated liquor at the level of 2400 units which is 

required for producing alumina containing less than 0.03% 

Si02. 
The studies on carbonization and Qreciojtation of an 

aluminate liquor for recovery of aluminium hydroxide as well 

as on calcination of alumina were not carried out. The 

process parameters for these process stages were determined 

on the basis of an industrial experience. 
As far as a cement production is concerned, the bench

scale studies were performed of sintering the feed produced 

from a belite rnud (which was obtained when leaching the 

sinter prepared from an average composition nepheline ore of 

Razgah deposit), Shiramin limestone aud clay. Sintering of 

the feed was carried out at 1350 to 1450°C to produce cement 

.. 
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clinker of a normal chemical composition (66' CsS, 16' C2S, 

5.4~ CsA, 11.2% C•AF). By the results of studies a portland 

cement quality produced from a belite mud corresponds to the 

standards used. The process parameters of the cement 

production stages were determined by calculation with the 

use of an industrial experience. 

Following an alkaline carbouate liquores processing 

technology having a possible average composition, a 

calculation analysis was carried out of solubility diagrams 

of a five-component system Na• - K• - co2- - 502- - Cl

based on the literature data. The separation conditions were 

determined, as well as compositions of the solid phases and 

liquors, parameters of the process including a liquor 

concentration evaporation, dissolution of a double salt, 

sodium carbonate production evaporation, cooling the liquor 

down to 35°C for separation of potassium sulphate, further 

evaporation of the liquor for separating the double salt to 

be returned to the beginning of the process, evaporation and 

cooling down to 60 to 65°C of a spent liquor for separation 

of potash. When carrying out the studies the conditions were 

determined of repulping anhydrous sodium carbonate washing 

f0r reducing its potassium and sulphates content (t = 80°C, 

L/S about 1), a composition was determined of' potassium 

sulphate and of potash separated from process liquors. 

Expe-r imen tally a. possibility was shown of prod•.icing sodium 

c~rb·)nate, p0tash and potassium sulphate of the quality 

r~q~i~ed. O~ the basis Jf the results of studies and on an 

i::.d·1strial experience the parameters were determined of a 

p~!yth~rmal d~composition process of th~ alkaline carbonate 

l~q~cr which ~~n be produced when processing a nepheline raw 

!1.::i:r.:r~al .)f ?~1..::g3.h deposit, as well as c•:;m~·osition of sodium 

carbonate, potash and pctassium sulphate. 

The carried out technological bench-scale studies of 

the four ~haracteristic nepheline raw material samples of 

Razgah deposit and of limestone of Shiramin deposit made it 

possible: 

- to determine the equipment f lowsheets for processine 

a nepheline raw material by sinterine tor production of 
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alumina, sodium carbonate, potash, potassium sulphate and 

portland cement; 

- to determine the main parameters of the process 

specific outputs of the main process equipment for all 

integrated processing stages; 

and 

the 

to find out an effect of possible changes in 

composition of a nepheline ore of Razgah deposit on the 

process parameters; 

- to obtain the parameters determining consumption of 

the raw materials, power, miscellaneous materials and an 

output of the products (alumina, sodium carbonate, potash, 

potassium sulphate and portland cement) through the usage of 

integrated processing of an average composition nepheline 

ore of Razgah deposit, required for a project opportunity 

study on integrated use of the Razgah nepheline ores, Iran. 

The results of bench-scale technological studies are 

given in detail in Report No.2 and were used for selecting 

the equipment, determining the process parameters, 

cans~mption factors and other parameters when preparing a 

final report on studying an opportunity of the project in 

Iran processing the nepheline ore. 

, 
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Memorandum 
on the results of consideration and discussion 

of the Draft Final Opportunity Study Report (Illa) of 
UNIDO Project USJXP/IRA/92/022 - Contract 90/204/205 

. • The discussion was held in UNIDO. Vienna, within the period 27 January 
1991 - 4 February 1992. 

A. 

l. 

Participants: 

From AR.HP, Teheran 

Hr. H. Nadali, Representative of Deputy Minister of Non-ferrous Metals 
in ARMP, NPD and Team Leader 
Hr. l.R. Kia, Financial and Administrative Consultant of the Deputy 
Minister for Non-ferrous Metals 
Hr. A. Chekad, Technologist 
Hr. H. Mussavi, Cost Estimator 
Mr. F. Parviz Farzam, Economist 
Mr. H. Madadi, Interpreter 

From VAMI - St. Petersburg 

Hr. G.A. Kaim, Team Leader 
Hr. L.A. Klyuchanov, Process Engineer and Engineering Design 
Mr. A.H. Nemchin, Economist 
Mr. E.A. Voronov, Interpreter 

From UNIDO 

Mr. V. Iliev, BSO of the project, IO/T/MET 

Issues discussed and Results 

The parties have considered the Draft Final Opportunity Study Report 
(Report No. Illa) which contains data showing technical feasibility of 
processing Iranian nepheline ore of Razgah deposit by the VAMI method 
to produce alumina, cement. sodium carbonate and potash. VAMI experts 
noted that thP adopted project engineering concepts are the optimum 
ones for thP nepheline ore of a specified composition and ensure a 
capacity of production of 200.000 tpy of alumina with corresponding 
tonnages of co-produ~ts. 

2. The parties discussed the questions of the Iranian side raised in a 
telex dated 18 January 1992 as well as additional questions raised by 
the Iranian side in the course of discussions. For the Iranian side 
questions and answers by the Russian .experts see Appendi: 1 to the 
Memorandum. 

3. As requested 
on Report No. 
October 1991 
side. For 
Memorandum. 

by the Iranian side, the questions were considered also 
2 contained in Appendix No 2 to the Memorandum dated 10 
as well 1s additional questions submitted by the Iranian 

all the answers sEe Appendix No. 2 to the present 

.. 
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The Iranian experts draw attention to the fact that in their opinion, 
construction costs of the plant are high. During the discussions the 
Iranian side gave explanations on the correctness of the rates for 
various types of civil works given in t~e Initial Data and submitted 
to the Soviet side in Hay 1991. Concerning the existing difference 
between Rials portion figures of the Draft Final Report and the 
preliminary estimate.l.figures by the Iranian side, as well as the lack 
of justification for some of the costs such as pre-production costs, 
and if in the Final Report the same figures of recalculated ones are 
still contrary to those estimated by the Iranian side, the reason of 
this difference should be clarified and explained in any possible wa:: 
so that r.either the parties nor UNIDO are dissatisfied. The results 
obtained should be reflected in the Final Report. 

B. AGREEMENT AND RECOMMENDATIONS 

1. The Draft Final Report 
prepared in accordance 
90/204/205. 

at the 
with 

Project Opportunity Study stage was 
the requirements of UNIDO Contract No. 

The Final Report should take into account the answers given by the 
Subcontractor in Appendices No. 1 & 2. 

2. The Final Report will consider only one variant of a cement production 
capacity for a full utilization of beli:e mud with the use of a local 
clay as an additive. An estimated cement production capacity is 
5,585,000 tpy with a specified alumina production capacity of the 
project being 200,000 tpy. 

3. In the Final Report the pr~ce of US$ 200 per ton of alumina to be 
assumed as reflecting the present situation on the world market. 

4. The bench ·scale studies carried out on separation of carbonate salts 
made it possible to develop an equipment flowsheet and to select 
equipment at the opportunity study stage. Taking into account a 
difference between the Iranian nepheline ore ((a high potassium 
content) and a nepheline ore processed on an industrial scale in 
Russia, for obtaining the guaranteed parameters on separation of 
carbonate salts when processing the Iranian nepheline ore some further 
testing is required which cannot prevent from taking a decision on 
constructing the plant at this stage. 
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Tite follo•ing timing for preparation of the final report was agreed: 

Submission of the results from the costs recalculation - within 10 
days from the date of arrival of the Subcontractor's team to St. 
Petersburg. 

Submission of Iranian comments on the above results - within 3 
days from receipt of the results. 

Submission of the Final Report one month later, but not beyond 20 
Mar·ch 1992. 

For UNIDO 

Il iev, IDO, IO/T/MET -

ft 
L_ 7 

Vienna, UNIDO, 4 February 1992 

Signed: 

For AR.'iP 

H. Nadali, Team Leader 

) 

C __ ~/ 

For VAMI 

G. Kaim, Team Leader 

--------? 
>,.,:'-~::..~~ 
/~~ 
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Appendix Nr. l to 
Memorandum of 4/2/92 

Ams~ers to QJestions raised by the Iranian Delegation on the 
Draft Final Report 

l. The Iranian delegation confirmed 30 January 1992 the correctness of 
unit costs for various kinds of civil works given in the initial data 
submitted to the Soviet side in Hay 1991. 

In the final report an example will be given of calculations of the 
civil works costs in Rials based on unit costs and physical quantities for two 
production buildings. 

2. The calculation of depreciation vill be finalized on the basis of 
resu:ts obtained for the cost of civil works given above in Item 1. 

3. In the Final Report the contribution of both the Irani'~ and Soviet 
sides for financing UNIDO contract Nr. 90/204/205 will be given. 

4. In the Final Report the follo~ing will be given: 

"An alumina production capacity of the plant is det~rmined by the 
contract as 200,000 tpy." 

5. The characteristics of alumina given on page 16, item 3.4.1 describe an 
actual alumina produced from the nepheline raw material. This alumina differs 
from a Bayer process alumina by a needle-like structure instead of a spherical 
structure characteristic for the B~yer alumina. It has a high specific 
surface area and dissolves well in bath (electrolyte) curing the electrolysis 
of alurrinium. 

6. This comment is accepted. The Table, item 5.5, page 33, will be 
corrected. 

7. A typing error. The slope is 2%. 

8. The explanations are given confirming the correctness of the data in 
Table 6-3. 

9,10,11,12. The questions are caused by an error on pg.48. The amount of 
limestone sent for burning is 8 T/hr. Ir. thj.s connexion in the Final Report 
the data on an hourly rate of limestone ~ill be corrected. 

An hourly rate of limestone sent to cement production is given for a 
variant using local clay with the complete utilization of belite mud. 

13. A typing error in the translation. The third and fourth grinding 
stages operate on a mixture of nepheline and limestone. A different capacity 
of the mills at each stage is due to a fineness of grinding at each stage as 
well as grindability determined in the course of bench-scale studies which are 
given in Report II. 
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In the Final Report the explanations will be given on a quantity of 
mills at each raw mix grinding stage taking into account the reserve mills. 

14 and 15: Additional explanations will be given in the Final Report on 
desilication operation, as well as on operations of carbonization and 
precipitation (:tem 6.4.11). 

16. Page SS - the last line but one should start •for 
dessilication ....... •, and not •After ...... )•. 

17. On page 66, item 6.10, the categories of the reliability of power 
supply are given and not the safety categories as it is given in the Draft 
Final Report. It will be corrected in the Final Report. 

18. 100 mln. m3/year - a consumption of recirculating water. 

19. On page 67 an explanation is given for disposal of an off-grade mud 
only. Usually for normal work and a stable production process all the mud is 
transferred to the cement plant as it is shown on the flowsheet. In this case 
a portion of the mud with a water content of 40% is used for preparing a mix 
in a clinker production. The remaining mud is filterEd, dried and used as an 
additive to clinker in dry grinding for cement production. 

20. See Item 1. 

21. The Tables will be corrected in the final report. On figures in Rials 
- see item 1. 

22. The figures for consumption were determined in accordance with the 
initial data supplied by ARMP which coincides with those normally used in the 
world engineering design practice. 

23. In the Final Report the data will be giv2n only for the variant of a 
complete usage of belite mud with an addition of local clay. For a plant 
producing 200,000 tpy of alumina an amount of co-produced cement will be 
5,585,000 tpy. 

24. In the Final Report additionally the capital invest~ents will be ~1ven 
separately for the alu~ina, cement and carbonates produc.tion plan~5. 

25. Depreciation was ~alculated on a computer and was printed as a total 
sum. At this sta&e a breakdown of depreciation by individual components is 
not required. 

26. Number of non-production personnel for individual product plants can 
be distributed hypothetically, but it is not envisaged in the Terms of 
Reference. Division of a auxiliary personnel for individual production plants 
will result in an increase of its number for the complex as a whole by 40 -50%. 

27. In the Final Report a rough preliminary structure of pre-production 
costs will be given. 
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28. It will be done in the Final Report for a recoimaended variant. 

29. The calculations were performed for a capacity specified. 

30. Sensitivity analysis will be carried out in the Final Report for a 
recommended variant with variable capital investments, operating costs and 
prices of the products. 

31. The layout has been prepared for a plant where integrated processing 
of a nepheline raw material is carried out. Division of the nepheline complex 
into individual plants will result in an increase of area required, as well as 
in larger auxiliary facilities, in an increased number of service personnel 
and it will make the economic parameters worse. If requested by customer, the 
above f~cilities can be envisaged as individual plants at the next project 
implementation stage. 

32. Table 55 will be corrected. The cost of mazut facilities is included 
into the capital investment costs, and the cost of a reserve amount - into the 
working capital. Page 64 states that mazut is a reserve fuel. An economic 
comparison for the reserve fuel is not required. 

32. The ProJtCt Opportunity Study has been prepared in accordance with 
Sub-contractor's norms. An increa~e of the nepheline ore reserve is not required 
as it ~ill result in a bigger working capital and in lower economic parameters. 

34. For an answer see Appendix No. 1, item 24. 

35. Pre-production costs will be finalized and divided into individual 
components. Contingency will be shown as a separate line. 

36. At the Project Opportunity Study stage it is premature to compile a 
list of spare parts and it is not required by UNIDO methooology.- The Final 
Report will give components of the total capital investments including the 
spare parts costs. 

37. Taxation to be excluded. 

' 
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Attached to Appendix Nr. l 
to Memo of 4/2/92 

List ~f Questions raised by the Iranian Delegation on the 
Draft Opportunity Study Report Illa 

~ 1. All figures in Rls. on pag~ 7, para. 1.64 are incorrect (at le•st 
to t iaaes more). 

2. The same on page 8, para. 1.6.3. 

3. !t has been stated on page 11 of the Draft that budget of the project 
has been provided from t Soviet contribution! ? 

4. Regarding capacity of the plant, it bas been stated on page 16, 
para. 3.3 that it ls in accordance with the country's requirement which is 
not correct. 

5. On page 17, physical specification of alumina is given, but 
incomplete. Acccrding to this specification, the produced aluaina from the 
point of view of specific level is similar to that of sandy alumina and from 
the point of view of particle size similar to that of floury one. (This 
probably points to the fact that using your method what is produced i! the small 
size particle alumina and then by lowering temperature of calcination increase 
the specific level of alumina; therefore, it is necessary, in addition to 
other specifications that will be supplied, to give the reason for pr:ority of 
settling proces~ in low temperature for snaall size particle. 

6. On page 33, para. 5.5, ciazut has been determined as required :uel and 
the quantity of produced cement as 4.5 H. tonne which neither is in ccnformity 

~ with original hypothesis and the changed materials. 

7. On page 34, the slope of railway is said to be 20l and the quantity 
of load to be carried 72H. tonnes, which is not correct. 

8. On page 46, Table 6-3, neither figures nor the title is correct. 

9. On page 48, ~he amount of limestone to be used for production of 
cement is said to be 420 tonnes per hour, while, regarding special consumption 
of limestone for cement production, cement production would amount to 5.2H. 
tonnes. Besides, by giving few variants on page 47, 33, for different quanti~y 
of cement the whole thing is so mixed up and cannot be easily comprehended. 

10. On page 46, the amount of required limestone for alumina plant is 
given as 350 T/H which is different from that on page 64 and also the figure 
is given on page 49. 

11. On page 48, the amount of limestone to be used for calcination is 
given at 80 tonnes per hour, which is different from that of page 55, on 
which the figure is 3 x 138.8. 

12. On page 48, the quantity of limestone to be consumed in the p:ant has 
been determined at 770 tonnes per hour, which is over and above the Ci?acit~ 
of the mills which is only 1300 T/H at two shifts. 
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13. On page 49, para. 6.4.6 •ills are for the 3rd and 4th stages of 
mixed materials which mistakenly is said to be used for nepheline ore. In 
the same para., we could see the reason for different capacity of the •ills. 

14. On page 52. para. which begins "Product of the ••• " (Line 7), is not 
clear and difficult to understnad. 

15. On page 53, para. 6.4.11, it seems that the product of hydrate is 
extracted fro• carbonization section and there is nothing meationed about 
hydrolysis section. Vhile at Achinsk plant hydrate is a product vbich is 
extracted from hydrolysis section, in carbonization department only seed 
is produced. 

16. On page 55 (the para.) the objective of the Operation has DOt been 
specified. 

17. On page 66, para. 6.10, you have me-ntioned something about catagory 
I and II which requires more explanation. 

18. On page 66 the quantity of required water is said to be 100 ff.CM 
which seems to be only circulating water, which is not very clear. 

19. On page 67 there is son:e explanation about the wasr . .e •ud which vill be 
pumped out with ratio S = 1 but as in flov sheet page 40 (main section) 

L 4 
the whole belite would go directly froa leaching section into cement production 
unit and on page 106, there are some very unclear st~tements about list of 
machineries and the way of drying the 11Ud, filtering a~d so on. which are not 
in conformity with the original statement. 

20. On pages 79 and 80 figures in RLS are not correct (probab~y ten times 
more!) 

21. On pages 81, 82, 83, all Dollars and RLS. (igures are displaced and the 
RLS. figures are all mistaken. 

2~. On page 87, para. 9.5.3 repair and maintenance is considered to be 
according to Iranian norms which should not be so because this depends on the 
kind of equipment and technology adopted and in this case it is preferred 
that your experiences be considered instead. 

21. Nowhere in the Draft Final Report is there any mention of machineries 
for what capacity of cement production unit. 

24. Costs of buildings and installations for alumina, carbonates and 
cement production units have not been given separately. 

25. No table is given for complete depreciation for duration of plant 
operation. 

26. Number of personnel for each non-producing units separately. 

27. Various items of pre-production costs to be deter•ined (including 
production costs). 

_, 
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28. The breaking point and internal date of return to be discussed 
through a rekated fig. 

29. Detenaination of optimw1 capacity from economic point of view and 
the existing infonaation. 

30. Sensitivity analysis of the project in relation to a change in 
investment, capacity, etc. to be investigated. 

31. The layout that you have delivered to us is for ~omplex. Vould 
you be kind enough to give us two layouts, one for the cement plant and 
one for the alu.ina and alkalies plant. 

32. The Draft Final 
reserve fuel (pg. 65). 
with th~ ~~e of natural 

Report does not indicate that aaazut is used as a 
An economic comparison of variants should be given 
gas and mazut. 

33. Table 4-7, page 25, shows that a minimum reserve of nepheline 
ore is assumed to be 7 days. which is not enough. 

34. Construction costs should be given separately for the aiuaina, 
cement and carbonates plants. 

35. Pre-production costs (US$ 84.4 mln anJ RLS. 118749.9) to be 
revised. Their structure to be given. 

36. A list of spares to be given and their cost based on sub-
contractor's expe~ience. 

37. Page 93 gives taxes calculated for a profit in hard currency. The 
payback period and investments shown there are not correct. There is no 
taxation for govern.ental projects. 

.. 
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Appendix Nr. 2 
to Memo of 4/2/92 

Answers to Questions contained in App~ndix No. 2 
to Keraorandwa of 10 October 1991 

l. For a lov alkali content in the ore required for the process ratio 
between alkali and aluaina is ensured at the expense of recycled alkali. In 
this case the losses of allt.lli in sintering as vell as in leaching the sinter 
should be compensated for vi.th alkali which cOlles vith the nepheline ore. 
Because of this if a recycle alkali flovt'ate increases, the recovery of alkali 
from the nepheline ore decreases. 

2. In the Final Report on alumina density, an angle of repose, as well as 
short explanations on structure of aluaina vill be given. 

3. The formula on page 170 of the Report Ho. 2 is an empirical one and 
applicable only to clay used at the Achinsk alU11ina plant. 

4. The procedure developed at VAKI and an inrlustriaJ experience allow to 
use the results of laboratory studies for de~ign calculations of industrial 
kilns. In laboratory coriditions the chemistry of the process is determined as 
well as sintering temperature and duration. The paraaeters for design 
calculation of rotary kilns: diameter, length, slope, number of revolutions 
per minute, etc. are determined accor~ing to the VAMI procedure. The material 
movement, kiln slo~. and RPM are studied on a laboratory unit equipped with 
rotating drums. 

S. According to the contract, all four samples were studied. The 
grindability, sintering, leaching, settling with the use of a flocculant were 
studied for all of them. In this way the quality of the ore was studied and 
ho~ it affects the possibility of changing the process parameters. The most 
characteristic ore of Type A was studied in the full volume. The study in a 
full volume of other types of the ore is not required according to the VAMI 
procedure, as an ore quality does not affect thP remaining production 
operations. 

6. On the basis of technologir,al testing the Razgak ore samples were 
determined the optimum process parameters adopted when developing the project 
design concepts of the POS. During the studies the obtained parameters were 
compared with the industrial data on processing nepheline ore at the Achinsk 
alumina complex. According to the Achinsk data the use of a coarser raw mix 
grinding reduces a recovery of alumina and alkali from the sinter, and a finer 
raw mix grinding increases a dust carry-over from the kiln al'l'i the losses of 
both alum:.na and alkali contained in this dust. On the basis of this an 
optilllWll size distribution of the ground Iranian ore was determined which is 
described in the text as •normal•. 

7. Jn the Final Report the dat& vill be giv~n on specific power 
consumption for grinding the Iran!an ore. 

8. \/her, carbonizir.g an aluminate liquor all the alumina is extracted from 
the liquor as hydrate. Jn thi~ case silica is extracted together with 
hydrate. Because of this on the basis of a industrial experience for 
producing a high-quality alumina a silica modulus of the aluminate liquor 
before cubonization should be 1,500 - 2,000 units. In a soda-alkali branch 
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~stream} where alumina is preduced by precipitation (as hydrate) a silica 
.A 1110dulus can be 300 - 400 units. A solubility curve will 6e given at a later 

date. 

I 

9. As it is mentioned in Ite• 8, during carbonization the silica froe a 
liquor goes into the hydrate. In this caii;e for ensuring a required quality it 
is necessary to carry out an operation of deep carbonization of the liquor. 
The size of particles also depends on carbonization conditions: rate of a gas 
supply, temperature, duration. The data on how the process parameters affect 
a carbonization operation will be given later. 

10. VAKI has industrial experience in processing the nepheline ore with ' 
high sodil.•JI alkali content. The studies carried out on separation of 
carbonate salts from liquors with a high potassium content made it possible to 
obtain the main parameters required for preparing the POS. Kore detailed 
studies are required for finalizing the cL·.ta obtained. 11le performed tescs on 
separation of carbonate salts on a bench scale allowed to prepare an equipment 
flowsheet and to select equipment at the POS stage. On the basis of the above 
tests a decision can be taken on possibility of processing the Iranian 
nephel ine ore on an industrial scale. For obtaining the guaranteed parameters 
on separation of carbonate salts further tests are required, and the carrying 
out of these tests does not prevent from taking a decision on erection of the 
plant. These tests can be carried out at the project basic engineering design 
stage. 

11. According to the VAKI procedure the determination of grindability of 
individual components makes it possible to determine grinding parameters of 
the mix. Because of this there is no necessity to conduct laboratory tes~s on 
grindability of the mix. 

12. A composition of the liquor _given on page 213 is the composition of an 
industrial liquor at the Achinsk alumina plant. When using the forlllll.a g~ven 
it is necessary to take into account both caustic and carbonate alkalis. 

13. The Final Report will include a separate chapter on evaluation of the 
reserves and quality of the nepheline ore on the basis of Appendix No. 1 :o 
Memorandum dated 10 October 1991. 

;.. 
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Appendix Nr. 2 to Memorandum 
dated 10 October 1991 - also 
atta,hed to Memo of 4/2/gr--

Some points of view in relation to the Report No. 2 

1- On page 15S or the report it is slated that in case of low alkali 

content of nepheline ore (causes the modulus of alkali to below) 

because of recycling process of alkali liquor at the plant, efficiency 

of alkali recovery decreases. Clarification is rcquird here ~o show 

where and h• what degree the wast of alkali content is accured. 

2- Un pa1JC 158 there the che•ical specification of attainable 

alumina from nepheline ore has b~en given and pointed that the physical 

ch;naclcr b;t ic of alumina would be belwcen zandy and floury type. 

,~ It is necessary to determine the physical characteristic of alumina 

and explain.those elements affecting production of coarse crystal 

alumina. 

J- On p~qc 170 it is stated that usinq mixed raw material of limt:-

:>tone and clay to produce cement the quantity of product would be equal 

lo q = 1.6S x 9 mud. Concerning the relation, in case of using whole 

lwl iii• n11111 the qu01nlity of cement lo be produced would be less than 

1, million tons (1,770,000 tons}. Here 10 order to get a result, the 

nnalysis uf the used clay shouJd be given and also dcter•ine the 

qunnt i ty of produced cement. 

4- On pc.qe 21' it is st&.1led that the hralinq syt1leta of the bb 

lci J 11 1 :; •ma lo•Jou:; lo lhal of 1 nt.Ju:;l r i a I k II ns w 1 lh 1h""mtion of 

.. 
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B'."1 x 18Sm and it can •>e used for lllOdeling. As the lal.J. kiln is of 

vertical lypc and fixed but the induslri£11 kilns ace of rotating type 

it is necessary to investigate th~ blending and behaviour of materials, 

their visidity and attrition and then infer the lab llOdeling indust-

1 ial kilns. 

S- lhough it has been envisaqcd in the contract 

. 
that all technological test for obtaining optillUIR technological para-

ffieters Lo be performed on all 4 technological characteristic sa..pels 

but tests were mainly concentrated on onl~ cne sample, that is, sample A 

ror instance the qrincJability Lests on nephclim! orr. tests pertainting· 

to the production of carbonates, leaching and tests on production of 

cement from the l>elite mud etc. this has been specified in some pages 

of the re~ort such as pages 178 and 259. 

6- According to the contract the ai• of techncloqical testing was 

to obtain optimum technologica' parameters of processinq nepheline 

u1c ol llallph tlcpo:;1l but :1s il i:; :;huwn on lh1! rq1111t lht· pcrfo1mcd 

tests were ai:ninq mainly of reach technical parameters similar to 

tho·;c ot Acnlll::ik's µlant regarcJles of they arc be1nq optimum or not. 

for exampel, investigating the effect of changes of particel size on 

olher stages of the process out of each charncter isl ic samples .0 

samplesi "'1th d1stril>utinn of particle size have been te1ken which only 

r ooe is <.111alogous Lo that ore which i:; used in Achin!~k's pl:lnt. and is 

q1vcn the name normal' <tnd theothcrlwo l,21arnplcs) one fi~r ;ind the 
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other coarser are being left aside and all syntering tests were con-

1 ~ centrated on the S""'l'le which is called nor .. 1. (this has been specifi-

ed on page 205 of the report.) 

7- It has been stipulat.ed in the contract that by grindability 

test the work index of Iranian nephel1ne ore 111Ust be determined and 

specified. This index is a determining factor for required e~ergy for 

grinding each ton of ore and frOlll this different manufacturers can farcast 

and dertermine the type of mill to be used for the purpose. In the 

report only grindability of Iranian lime stone and nepheline ore in 

comparison w1th Russian ore were specified. If the Soviet experience 

is not available, tnen the design work and/or selecting a sound grind-

ing system would become difficult. 

8- On page 290 of the report it is stated that the yield of 

aluminium hydrate is obtained frOlll a liqure which has already been 

used for the initial desilication and the liqore is u5cd for deep 

desilication will be processed in carbonization branch and hydrate seed 

is abtined from this process. To clarify this, it is necessary to give 

solubility curve of silica under the condition of hydrolysis and car-

bonization of aluminate liqures. 

r 
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9- On page 158 it is mentioned that the carbonization technology is a 

determining factor for the parti~le size of alumina and also its impurity. 

To clarify this point additional detailed explanation is required to 

determine also the mechanism affecting the process. 

10- On page 330 in the conclusion it is mentioned that for recovery of 

alkalines more tests should be carried out. Here we.would like to have 

more explicit explanations to clarify these points in connection with the 

process. 

11- Crashing tests for each stone was done individually, but in case of 

grinding mixture, only calculations were carried out. On page 199, para. B., 

description of tests, necessary tests shouid also be done for the mixture. 

12- On page 213 equations R
2
o12 = 30 gpl, 

Na
2
o - 13.3 gpl, K

2
o = 51 gpl, are not corresponding to the formula 

13- Final recommendations on the quantity and quality of reserve 

should be stated somewhere in the Report. 

.. 



6i .... 

r 

Appendix 4 

ADDITIONAL ANSWERS TO CUSTOMER'S COMMENTS 
ON THE DRAFT FINAL REPORT 

Item 2 

Alumina, commercially produced from nepheline raw 

material at Achinsk and Pikalevo refineries with continnous 

liquor carbonization and precipitation, contains 10-15% of 

fraction +100 microns, 45-57% of fraction minus 40 microns, 

density is 3.47-3.6 t/m3, bulk weight is 0.95-1 t/m3, angle 

of repose is 38-43°, alpha alumina content is 27-30%, 
specific surface is 50-90 m2/g. 

Difference between physical structure of Bayer alumina 

and that of nepheline alumina is explained by the fact that 
with Bayer precipitation process crystals 

hydroxide grow slowly and have spherical 
structure. 

of aluminium 

plate-like 

With sintering process of nepheline r~w material 

aluminium hydroxide is precipitated by carbonization of 

major part (60-70 %) of liquor, with resulted product to be 

us~d as seed for p~ecipitation process. Aluminium hydroxide 

structure is mainly determined by carbonization process with 

fast liquor supersaturation, intens1.ve formation of nu~lei 

'~:1d cr;rst.-::il growth. The resulted alumina has a radially 
f ibr0us structure. 

Tho? latter give better adhesiveness 

angle of repose and less 
.:-.l ;:ri~r.ium :;:nr=-l~ing proce:3s. 

Item 8 

of alumina 

d11sting in 

Silica content in alumina is determined by its 
sedimentation during carbonization and precipitation of 

pregnant liquor, pollution of liquor with flue eases comine 

for carbonization, the presence of solid phase (white mud) 

after polishine filtration and also depends on methods of 
alumina carbonization and calcination. 
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According to commercial o~eration of Achinsk Alumina 

Complex autoclave desilication of liquor coming to 

precipitation up to alumina/silica ratio of 350-400 units 

alumina production with Si02 content of 0.03% is possible 

with alumLJ./silica ratio in pregnant liquor coming after 

deep desil1cation to carbonization of 2500 units. 

Duri~g carbonization of major part of pregnant J.iquor 

practically a"ll silica is removed from liquor together with 

aluminivm hydroxide and sent with seed for precipitation of 

the rest part of the liquor. 

Durin~ precipitation of liquor with alumina/silica 

ratio of 3~0-400 units silica is not precipitated into solid 

phase and resulted soda-alkali so1ution is sent for sinter 

leaching. 

As it was mentioned before total silica balance during 

decomposition of aluminate liquor is determinec not only by 

its sedimentation with alumini.um hydroxide in its 

.··:i.!·1:J,:ni::::ati0n and precipitation, but also by mechanical 

p0llution with flue gases, with solid phase of muds present 

in liq~ors, lining during alumina calcining, and therefore 

~~n be determined by actual practical data. 

Values of silica solubility in aluminate liquors do not 

~ully govern ~ilica content in alumina produced from 

n~p~eli~e raw material. 
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POTASH MARKET ING 

The major trends in use ..:·f the p :ot.ash in th€ world are: 

- optic glass production; 

liquid s0ap production: 

- pigme~t pr0duction: 

abs0rpti0n of hydrogen sulfid~ 

syf..t~rns: 

do:'hydration 0f various products: 

pr :>duct ion of Jtht?r 

sulfate. 

potassium. br0mide, chloride. borate. 

etci having wide appli~ati0n in the 

a.gr icu l t11re. etc. : 

in gas ~l~aning 

.,:.::,mpounds 

metallic 

si li~ates. 

me.jicine. 

A~c0rding to available indirect ~~ta tht? cc~s~mption of 

p0tassiun ~arbrnate pres~r.t 

~ ;::iy' : 

!"'l l~ . 
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br1~~in an.j Spain, Japan. 
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Tr.o:' l,.,:·gest European pr·•rhir:.:-r ,·,f p. ·t.:'\ssLim c::.rb.:mate is 

FPG 14 ·cr:mpani.::s with total capacities ,.,,f ~.(1,(11)(! tpy1. In 

to 8~.000 tpy. For other countries production of potash by 

end 80's did not ex~eed 10, to 20.000 tpy. 

In the eo·s world production and consump~ion of potash 

.. 
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increased in average by 2-3~ annually. It is expected that 

this tendency would be kept in the future with significant 

fluctuation by countries (with higher increase in developing 

countries. especially in South-Eastern Asia). 

Available data on level of foreign trade prices of 

potash in the ao·s indicate significant differentiation by 

years and countries. Prices of individual shipments are 

affected by a large number of factors, first of all, nature 

of the transaction and relationship between partners, 

quality of product and size of shipment. As a rule, new 

producer offer the product at significantly lower prices, 

while for individual spot purchases of small shipments the 

prices were significantly higher. 

At present the average level of foreign trade prices 

for potash is about US $ 645/t. Given noticeable tendency 

for increase in prices for potassium carbonate in ao·s. it 

is safe to suggest that for the period until the year of 

2000 the prices will grow at a rate of 2-3% per annum and 

their level by 2000 may reach $ 780-860/t. 

Based on above statement one can conclude that 

~m~rgence at the world market of a new potash producer 

1NPpheline company in Iran) will be linked with significant 
difficulties. 

ARMP should carefully investigate possible lines for 

use of maximum quantity of this product for internal ,eeds 

0f Iran. and first of all. as chloride-free potassium 

fertilizer or study in the future possibility cf production 

•)f p:irt •)f p.:.tassium salts as potassium sulfate enjoying 

t.Jh ~~~~n.j ~t the world market. 

.. 
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NEPHEUNE RECEIVING UNIT 

NEPH£UNE STORAGE 

FINE NEPHEUNE CRUSHING 
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ITEH 
No 

200 

201 

202 

210 

211 

212 

213 

214 

215 

216 

230 

231 

232 

2JJ 

234 

235 

236 

237 

238 

239 

- ' 

I DESCRIPTION 

. 
NErHELINE RECEIVING UNlT 

JCAR OOHPER 

I APROl" FEEDER 

JBR~DGE ELECTRIC CRANE . 
NEPHELUIE STORAGE 

. 
'BELT CONVEYOR 

IRKVERSlBLK BELT CONVEYOR 

I BELT OOtlVliYOR 
. 

I DISCHARGE TROLLEY 

IBELT CONVEYOR 

IMOVABLK APROfl FEEDER 

f SUGKET F.XCAVATOR . 

FINE NEPHELU:li CRUSHING 

I BELT CONVEi'OR . 

I DISCHARGE TROLLEY 

I APfi"Oll FEEDER 

' DELT CONVjYOR 

IArJTOHATIC BELT WEIGHER 

I INERTIAL Z.CREEN 

I ronE CRUSHER 

I BELT CONVEYOR 

I BBLT CONVEYOR 

IBRIDGE ELECTRIC CRANK 

-.5-

I TECHNICAL I QUANI REMARKS 
_CHARACTERISTICS TlTY 

. 
Q=134 t I l I 
8=2400 .. I 1 I 
Q=32/5 t I 1 I 

. 
8:1200 ... I 1 I L=145 • 

8=1200 .. I l I L=50 • 

s=1200 ... I 2 I L=l!,O a 

FOR BELT I 2 I 8=1200 an 

8=1000 ll'llD I 2 I L=l50 a 

8=1000 nm I 2 I 
V=5 m3 I 2 I 

B=lOOO mm I 2· I L=150 m 

FOR BELT I 2 I 8:1000 mm 
t B=l200 IND I 2 I - -

8=1000 mm 
I 

2 I L=20 m 
' -

FOR BELT I 2 I 8=1000 lfJft 

8:1750 IND I 2 I L=4100 mm 

0=2200 mm I ~ I 
8=800 D'&m I 2 I L=l75 m 

- -
8=800 INft I 2 I L=35 m 

Q=20/5 t I 1 I 
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RECEIVING AND COARsk LIME STONE CRUSHING 
HEOIUH LIME STONE CRUSHINC 

FINE LIME STONE CRUSHING 'MTH SCREENINC 
LIME STONE STORACE 
LIME STONE CONVEYOR CALLERY 

' 
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~TEM 
No 

l 

2 

3 

10 

1-1 

12 

13 

20 

21 

22 
-

23 

24 

25 

26 

27 

20 

29 

30 

- ., -
DliSCRIPTION !ECHtHCAL I QUANI RE}ft\Ri\S 

CHARACTERISTICS TITY 

RECE IVING AND COARSE LIME STONE CRU'""HIHG ., 

I APRON FEEDER B=2400 DUil I 2 I 
IJAW CRUSHER B=2100 mm I 2 I L=lSOO DUil 

IBRitx;K ELECTRIC CRANE Q=S0/12.5 t I 1 I 
HEDIUM LIHE STONE CRUSHING 

I BELT CONVEYOR 8=1200 mm I 2 I L=220 m 

IIHERTIAL SCREEN 8=2500 mm I 2 I L=5000 mm 

J COHE CRUSHER 0:2200 mm I 2 I 
IBRI~;g ELECTRIC CRANE Q=20/S t I 1 I 

FINK LIME STOUE CRUSH!UG WITH SCREENING 

I BELT COHVEYO~ 8=1200 mm I 2 I L=240 m 

I DISCHARGE ~ROLLEY FOR BELT I 2 I B=l?.00 mm 

I APRO~ FEKDKR B=1200 mm I 10 I 
'BELT COUVEYOR 8=1200 mm I 10 I L=20 m 

!AUTOMATIC BELT WEIGHER FOR BELT I 10 I I 8=1200 mm 

I INERTIAL SCREEN 8=1750 mm 
I a -I L=4100 mm 

-j HUt-'J1ER CRr~HER D=l600 irirn I 8 I L=l300 mm 

IMOVABLE BELT c9NVEYOR B=BOO mm I 10 I L=25 m 

I BRI[c;g ELECTRIC CRAtlE Q=lO t I 1 I 

I OOrJBLE DECK IUEf;TIAL SCREEN 8=1750 ll'llJl I 2 I L=4000 mm 

I VERTICAL CHAitl ELEVATOR 8=200 inm I 2 I 

' 
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ITEM I DESCRIPTION I TECHUICAL I QUANI RF.HARKS 
No CHARACTERISTICS TITY ! 

LIHE STONE STORAGE 
' 

• 
50 j BELT CONVEYOR B=1200 mm I 2 I I 

I 

L=155 •. ' 
' 

51 'REVERSIBLE BELT CONVEYOR B=1200 mm I 2 I I 
L=50 a 

I 

i 
.. 

52 I BELT CONVEYOR . B=1200 mm I 2 I 
!i 
I: 

L=400 • I 
1: ,. 

53 I DISqHARGK TROLLEY FOR BELT I 2 I I 
B=1200 mm 

I 
I 
I 

54 I WHKKL EXCAVATOR 
. 

Q=320 t/h I 1 I 
55 I BUCKET LOADKR V=7.65 m3 I 2 I ! 

' 
56 f MOVABLK APRON FKKDKR 8=1200 mm I 2 I 
57 I BELT CONVEYOR 8=1200 mm I 2 I L=450 m ~ 

,; 

58 'MOVABLE EELT CONVEYOR 8=1200 mm I 2 I L=15 m l . 
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GRINDING 
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TECHNICAL IQUANI REMARKS 

CHARACTERISTICS TITY 
ITEH I DESCRIPTION 
No 

8=1000 - I 2 I L=240 a . 
100 I BELT CONVEYOR 

I 
. 

FOR BILT I 2 I 8=100t' -• 
101 I DISCHARGE TROLLKY 

FOR SILT I 2 I 8=1000 -
102 IAlTrOHATIC BELT WKIGHKA 

103 I KLK<..l'RICAL VIBRANT FEEDKR Q=l60 a"llh I 3 I -
8=650 - I 3 I L=30. 

104 t BELT OOHVKYOR 

"'OR BELT I 3 I 8=650 -
105 1Al1I'OHATIC BELT WKIGH~R 

D=3.2 a I 3 I L=l5 • 
106 I HILL . 

• 

D=4.5 a I 3 I H=3 a 
107 ITANK WITH CHAIN AG!TATOR 

Q=85 m3/h I 6 I H=40 a 
108 IC~NTRIAJGAL PUMP 

0=7 .5 • I 2 I H=9 a 
109 ITAUK WITH CHAIN AGITATOR 

Q=85 m3/h I 6 I H=40 a 
110 I CEUTf\I FUGAL PUMP 

0=3.2 • I 1 I L=l5 a 
111 I l1ILL 

0=4.5 • 
t 

1 I H=3 • 
112 I TAUK W[TH CHAUI AGlTATOR 

Q=l10 m3/h I 4 I H=40 a 
113 I CE?ffJ\I AJGAL PUMP 

0=7.5 m I 2 I H=9 a 
114 I TAHK WITH CHAIN AGITATOR 

Q:70 m3/h I 8 I H=40 II 
115 j cEtnR r FUGAL PrJMP 

8=1200 ll'llD I 3 I L=470 m 
116 I BELT COUVEYOR 

fl)R BELT I 3 I 8=1200 INft 
117 f DCSCll:\Hr.m TROC.LBY , 

FOR BKLT I 3 I 8=1200 .. 
118 IAIJT0!1~TIC BELT WEIGHER • 

119 jDISK FEEDER D=2000 111111 4 
~~~~--~~~~~~~~~ -~ 

"=650 .. I 4 
L=20 • 

120 IBELT CO~VEYOR 

..... 
FOR BELT 4 
B-:6~1) mm 

121 'AfJTOMATIC BELT WEIGHER 
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ITEM I DESCRIPTION 
No 

TECHNICAL IQUANI REMARKS 
CHARACTERISTICS TITY 

... 

122 IHILL 1>=3.2 • I .. I ·" 
L=15. ,.-. 

.. 123 ITANK WITH CHt\~N AGITATOR D=4.5 • I .. I H=3 a 

124 I CENTRIFUGAL PUMP Q=112 a31h I 8 I .. 
ff =40 a 

125 ITAHK WITH CHAIN AGITATOR D=7.5. I 2 I H=9 II 

126 j CENTRIFUc~AL PUMP 0=112 m3/b I 8 I H=40 • 

127 I HILL D=3.2 Jl I .. I L=15 • . 
128 I TAHK WITH CHAIN AGITATOR D=4.5 m I 4 I ff =3 a 

129 I CENTRIFUGAL PUMP Q= 112 rn3 lh I 8 I H=40 • 

130 ITAtlK WITH CHAIN AGITATOR 

131 I CiWTR I FUGAL PUMP 

• D=7.5 m I 2 I · H=9 m 

1 Q=350 in3/h I 2 I H=40 m 

132 I SUMP CHAIN AGITATOR 0=2 m I 6 I H=2.5 m 

133 j CIWTRIFUGAL PUMP Q=170 m3/h I 6 I H=40 m 

134 'BRIDGE ELECTRIC CRANK Q=20/5 t I 2 I 
135 I BRipGR ELECTRIC CRANK Q=50/12 t i 1 I 
136 I ~RI OCE ELECTRIC CRANK Q=5 t I 1 

' 
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CORRECTION AND RETENTION 
BASINS 
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iTEH 
No 

251 

~52 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

' 
- ,. -

I DESCRIPTION 

I DJSTRillJTION BOX 

I BASIN . 

I CENTRlftJGAL PUMP 

ICENTaIFUGAL PUHP 

I CENTRl FUGAL PUHP 
. 

ITAtlK Wint CHAIN AGITATOR 

ICENTRIFUGAL PUMP 

ISUHP CHAIN AGTTATOR 

I CEUTRI FUGAL PUMP 

ISINGLE-SPAN OVERHEAD ELECTRIC 
CRANK 

ISINGLE-SPAN OVERHEAD ~LECTRIC 
CRANK 

I 5H~GLE-S?AN OVERHEAD ELECTRIC 
CRANK 

'PASSENGER ELEVATOR 

, 

TECHNICAL IQ{JANI REMARKS 
CHARACTERISTICS TITY 

; 

3 -. 
1>=12 • I 12 
V=2000 a3 

0=335 -3/h I 4 
H=37.5 a " 

0=335 a 3 /h I 6 I H=37.5 a 

Q=390 a 3 /h 

I-
2 I H=50 a 

D=4.5 a I 2 I H=4.5 a 

Q=l70 1t3/h I 4 I H=40 a 

D=2 • I 6 I H=2.5 a . 

0=350 m3/h I 6 I ff =40 a 

Q=2.5 t I 3 I 
Q=2.5 t I 1 I 
Q=5 t I 1 I 

, " 
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rTEH I DESCRIPTION 
No 

I 

301 IPNDJHATIC SCREW Pl.lfP 

302 I FUD~ OF CHARGE 
._I 

303 I ROTARY KILN 

304 I GRATI OOOLRR 

305 I FHKDIR 

306 I DRUM AFTER COOLER 

307 IBELT CONVEYOR 

308 I FAM 

I I 
1~3-0-9~-,-FA-N~~~~~~~~~~~~-

i 310 !DISCHARGE CYCLONE 
&.1·-----------
r' 311 I SCREW FEEDER 
i~~~~~~~~~~~~~~~~~ .. 

312 

.'313 

314 

315 

316 

317 

318 
f 
I 

I 319 

I 320 
I -

' 321 

322 

323 

324 

I SCREW FEK[1ER 

i ELECTROFILTER 
I 

I EXHAUSTER 
I • 

I RAKE CONVEYOR 
I 

I RAKE CONVEYOR 
I 

I 
I 

! CARG(I ELEVATOR 
I 

I :~UJI CE FEEDER 

jTWO CHAMBER PfJHP 

jOIL.HUHIDITY SEPARATOR 

jGANTRY CRANK 

I BRIDGE ELECTRIC CRANE 
I 

I RLICTRIC HOIST 

TECHNICAL I QUAN I REMARKS 
CHARACTERISTICS TITY 

I I -. 
Q=36 t/h 3 
D=200 am 

PISTON 6 
REGULATION .. 

D=6.4/5.8 • 3 
L=l90 • 

S=68 m2 3 

Q=30 t/h 6 

D=6.4/5.8 .. 3 
L=60 ll 

~1200 an 2 
L=250 m 

H=5. l kPa. 3 
Q=33000 113/h 

H=9.2 kFa 9 
Q=58000 m3/h 

0=1200 mm 3 

Q=42 t/h 6 

Q=l4 t/h 6 

S=l29.8 m2 6 

H=6 kPa I 9 
Q=420000 m:?./h 

Q=l4 t/h 72 
i 

6=320 mzr, 6 
-1 

I 

L=21 m 

8=320 mm 6 
L=32 ira 

Q=500 kg l 

Q=60 m3/h 3 

D= 1800 llill'I 3 

Q=50 m3/h 6 

Q=lOO t 3 

Q=5 t 1 

Q=2 t 1 
,,,,. t 

, 
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ITEH DESCRIPTION TECHNICAL I QUAN I REMARKS 
No CHARACTERISTICS T ITY 

325 jELECTRIC HOIST Q:3.2 t 1 I 
'-' 

326 I ELECTRIC HOIST Q:3.2 t 3 I 
~ 

.. 
327 f ELECTRIC HOIST Q:S t i I 
328 I ~-SPAN OVERHEAD ELECl'RIC Q:S t 2 

329 !DISK GATE D:300 - 24 

330 IRAKE CONVEYOR B=500 ma I s I L=21 11 

• 
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SINn;R BANDUNG 
SINITR U:ACHING 
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ITF.11 I DESCRIPTION TECW~ I CAL I QUAH I REMARKS 
No Ot.\RACfERISTICS TITY 

398 IBELt COttVEYOR 8=1200 - I 2 I L=260 a 

399 I INERTIAL SCREEN 8=1750 .. I 2 I L=3500 -

400 I BELT CONVEYOR 8=1200 - I .2 I . 
L=27. 

.. 

401 I rotlTHWOUS WEIGH FEEDIR Q=200 t/h I 6 I 
402 I BELT CONVEYOR 8=800 - I 3 I 

. 
L=48 • 

403 I BELT Cl)NViYOR 8=800 - I 3 I L=68. 

404 iVERTICAL HYDRAULIC CLASSIFill I 3 I 
405 j ROD HILL D=3.6 • I 3 I L=5.5 • . 
406 ITAH~ WITH CHAitl AGITATOR D=4.5 a I 3 I H=3 • 

407 ICEHTRIFUGAL PUHP Q=350 m3/h I 6 I H=40 a 

409 'TANK WITH CHAIN AGITATOR . D=4.5 a I 2 I H=6 a 

410 ICEUTRIFUGAL PUHP Q=3\>0 m3/h I 6 I H=30 a 

411 I DISTRIBOTIOH BOX I 2 I 
412 f VERTICAL LEACHKR D=2. I 6 I . 

• ·113 I BALL HILL 0=3.2 • I 3 I L=4.5 r.a 

414 I TAUK WITH CHAIN AGITATOR D=4.5 m I 3 
· I H=3 m 

415 'CEUTRIFUGAL PUMP Q=300 m3 /h I 6 I H=30 m 

416 I THICKEtHiR D=8 m I 3 I . 
-

417 jHIXER TANK 0=800 llllft I 
- 3 I 

418 I CEN'f f\I 1'1.JGAL PUMP Q=265 "3/h I 6 I ·H=22.5 D\ 



\ 
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lTFlt I DESCRIPTION TEOfN I CAL I QUAN I REMARK 
No CHARACTERISTICS TITY 

s 

419 f 1-ST STAGE WASHER D=8 • I l I • 
420 f HIXER TANI 1):800 - I l I 
421 ICENTRIRJGAL PllfP • Q=520 a3/b I 2 

- ·I H:22.5 a 

422 I 2-ND STAGE WASHER D=8 a I l I 
423 iHlXER TANI D=800 - I 1 I 
424 I CENTRIFUGAL PtltP Q=520 a3/b I 2 I H=22.5 a 

425 f 3-RD STAGE WASHiR ():8 • I 1 I 
426 IHIXER TANI D=8QO - I 1 I 
427 I CEtfTRI ruGAL PUHP. Q=520 a3Jh I 2 I H=22.5 a 

428 14.-TH STAGK WASHD D=8 • I 1 I 
429 I HIXER TANI 0=800 - I 1 I 
430 I CEt•TR I FUGAL PUHP Q=520 a3/h I 2 I H=22.5 a 

431 15-TH STAGi W~SHiR D=8 a I 1 I 
432 1 HIXER TANK 0=800 .. I 1 I 
433 ICENTRIFUGAL FUHP Q=520 m3/h I 2 I H:;22.5 a 

-
437 16-TH STAGE FILTER-THICKENER D=S.75 a I 4 I 
438 ''fANK WITH CHAIN AGITATOR D=3 a I 4 ·I H=3 m 

. 

I 8 I 439 I CE!lTR I FUGAL ~ Q=350 m3/h 
. H=40 n 

440 I RECIEVER V=2.5 m3 I 3 . I 
441 I HYDROSEAL TANI D=l m I 3 I H=2 m . 
442 lcEurRrruGAL PUMP Q=265 1113/h I 3 I H=22. 5 in 

4.;,3 !TRAP V=l m3 I i I 
444 f BAROHETRIC CONDENSER 0=800 "lllll I 1 I 

------ --------------
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ITEM 
No 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

<155 

456 

457 

458 

459 

460 

461 

·162 

463 

464 

\ 

I DESCRIPTION 

I HYDROSEAL TANI -

I VAa.JUH PUHP • 

ITANK WITH CHAIN AGITATOR 

I ctNTRI FUGAL ewtP 
-

I T.'\Nlt . WITH CHAIN AGITATOR 

I CEtlTRIFUGAL PUHP 

I VACUUH-OOOLE~ OF CYCLOHl-FIUt 
TYPI . 

I HYDROSEAL TANI 

'TAHK ~ITH CHAIN AGITATOR -

I CEtlTR I FUGAL PUMP 

ITANK WITH CHAIN AGITATOR 

r:EtlTRI~~L PUMP 

f TRAP 

I BAl\OWITRIC CONDENSER 

I HYDR0$FAL TANK 

iVACUUH PUHP - . 
ITANK WITH CHAIN AGITATOR 

I CEtll RI FfJGA L PlhiP 

IFLOCCULANT ~REPARATION UNIT 

I METER I NG l>UHP 

TECHNICAL IQUANI REMARKS 
CHARACTERISTICS TITY 

D=l.5 • I l I 
.:. 

ff =2 a --

Q=50 a3/aln 2 

D=8 • I 2 I ff :9 a .. 
Q=350 a3/h I 2 I H=40 • 

0=6 • I 2 I ff =9 a • • 

Q=265 a3/h I 3 I H=22.5 a 

0=2.a • I 2 I 
D=l. I 2 I H=6.5 a 

0=8. I 2 I ff =6 • 

Q=350 a3/h I 4 I H:40 • 

D=6. I 2 I ff =9 • 

Q=265 a3/h I 4 I H=22.5 a 

V=l a 3 2 

D=1600 r.:n 2 

D=l.2 • 1 
H=2 a 

Q=SO m3/rn1n 2 

D=6 • I 2 I H=9 • 

Q=300 m3/h I 4 I ff =40 a 

D=l.8 a I 2 I H=2.5 • 

2 
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ITEH 
No 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

484 

485 

486 

-
I DESCRIPTION 

f VESSEL FOR WASHING FILTER 
SECTIONS WITH ACID AND WATER 

IRECIEV£R . 
ITANX WJTH CHAIN AGITA~R 

ICENTRIFUGAL PUHP 

'TANI 

I CEllTRU1JGAL PUHP 

IStJMP CHAIN AGITATOR 

I CEtlTRIFtJGAL PUMP 

IDISTRIEUTION B:>X . 

JDISTRIBUTION B:>X 

I DISTRIBf.TrIOtl BOX 

I HYl'ROSEAL TANI 

!TURBO COMPRESSOR 

I FEEDER TANI 

ISCREW CONVEYOR 

I MIXER TANK 

jB~IOGH ELECTRIC CRANK 

!SINGLE-SPAN OVERHEAD ELECTRIC 
CRANK 

f srnGLE-SPAN OVERHEAD ELECTRIC 
CRANE 

...... , 
TECHNICAL I QUAHI REMARKS 

CHARACTERI_STICS TJTY 

I 2 

V:0.4 -3 2 

D=4.5 • I 2 I H=4.5 a " 

Q=85 a3/h I 8 I H=40 • 

1):8. I 2 I ff =9 • 

Q=500 113/• I 3 I H=37.2 11 

D=2 II 5 

Q=170 Jt3/• 5 

2 

I i 

I 1 

D=0.8 a 1 
H=2 • 

Q=80 m3/rn1n 2 

D=l .6 m I 2 
· f H=2.5 a 

0=38 lnlD I 2 I L=360 mm 

0=800 IND I 2 

Q=32/5 t I 1 -
Q=5 t I l 
0=2 t I 1 
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ITEf 
No 

487 

488 

489 

490 

-191 

~!""-::.,_._~ 

'\ 

-2f-
DESCRIPTION 

I ELECTRIC HOIST 

I SUtGLE-SPAN OVERHEAD ELECTRIC 
CRANE 

'SINGLE-SPAN OVERHEAD ELECTRIC 
CRANE 

I SIHGLE-SPAN OVERHEAD ELECTRIC 
CRANI 

I SIHGLE-SPAN OVERHEAD ELECTRIC 
CRANI 

.. 

TECHNIC1!. IQ(JANI RFl1ARXS 
CHARACTERISTICS TITY · 

0=1 t. 3 

Q=2 ' I • 
.. 

Q=2 t. I 1 

Q=3.2 t I 
. 
.& 

Q=3.2 t. I 1 



.• 

- .,;:. .,) 

.. 

DESUJC,\TION (STAGE l) 

• 



~\ 
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\\ 

" 

I 
I 

ITEM 
Ho 

500 

502 

503 

504 

-
505 

506 

507 

508 

509 

510 . 

511 

513 

514 

I DESCRIPTION 

1coNTACT COLlMN 

ITAN~ Wlnt CHAIN AGITA~R 

ICENTRIE'UGAL PUHP • 

IJAT PREHEATBR 

I DES~LICATOR 
I CENTRIFUGAL PUKP 

. 
iAUTOCLAVI 

I AUfOCLAVI 

11-ZT STAGE FLASH TANI 

12-tlO STAGE FLASH TANI 

I HEATIUG CHAMRRR 

f FLASH TANI 

f VACtJT .. 'H POMP 

... .: 515 I '"~HELF PREHEATER 

516 I TA_NK 

517 I CEUTRI flJGAC, PUMP 

518 ITAHK 

519 I CEUTR I flJGAL PUMP 

520 I TAtlK WITH CHAW AGITATOR 

-
521 I CEU'fRIFTJGAL Pl'HP 

522 I :-~IJHP CHAIN AGITATOR 

-
523 'CENTRIFUGAL PUMP 

-=r"-:----
- - . z:x: - ~W = 

T£CHllICAL I QUAHI REHARX~ 
CHARACTERISTICS TITY 

0=1200 - 3 I 
D=9 • I • I H=9 • 

Q=350 -3/b I a I ff =40 • 

0=530 - I a I ff =2700 • 

D=3.8 • I 3 I H=18.64 • 

0=4~ -3/b I a I ff =67 a 

D=3.6 • I 15 I H=18.64 • 

D=3.8. I 3 I H=l8.64 • 

D=2600• I 3 I H=14500 • 

D=2GOO • I . 3 I H=14500 • 

S=800 112 

' 
3 ., 

0=1800 ... 

0=800 .. 9 

Q=3 rn3/inin 1 

0=1200 .. 3 I 
0=4.5 •. I 1 I H=6 a 

Q=200 m3/h I 2 I ff =32 a 

0=4.5 " I 1 I H=6 m 

Q=50 m3/h I 2 I H=50 "' 

0=9 • I 2 I H=9 a 

Q=450 m3/h I 2 I H=67 m 

P=2 a r 7 
!1

, ;2.5 • 

Q=170 a3/h I 7 
H=40 a ,,,, 

,,,. 
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Dk:SIUCATION 
( STADE ll AND REGENE~ATIOS ) 
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I ITi:H I ~i::SCn!PTIOll 
No 

528 IHYDROCYCLONE_ 

529 'TANK WITH CHAIN AGIT~TOR 

530 f CliHTRI ffiGA~ PUHP 

531 jTHICKENER 

532 f TANK WITH CHAIN AGITATOR 

533 'CENTRIFUGAL PUHP 

534 'TANK WITH CHAIN AGITATOR 

535 r;ENTRI~JGAL PUMP 

536 J LEAF FILTKR 

537 I TAllK WITH. CHAltl AGITATOR 

538 I GEtlTRI ffiGAL PUMP 

539 I TANK WITH CHAIN AGITATOR 

54v j CEtlTRI FUGAL PUMP 

540a 'CENTRIFUGAL PUMP 

541 I CEtJTRI FlJGAL PUMP 

5~~ j 'JACUIJ!1 DRrJH FI LTKR 

543 I Tf..ta~ WITH CHAIN AGITATOR 

544 I CEtlTRIFUGAL PUMP 

-
.545 'TANK WITH CHAIN AGITATOR 

, 

72,:::-t~~ ICAL I GU:\NI h'. :!.U\KS 
CHARAC7EIUST!C~ TIT\" 

0=200-300 m3/hl 3 I 
D=710 IDID 

-----------------
0=7 .5. 2 I 
ff =6 a 

Q=300 m3/h 
ff =30 a 

D=15 ll 

~4.5. 
ff =3 a 

Q=85 m3/h 
H=40 a 

0:1.5. 
ff =6 m 

Q=300 m3 /h 
H=30 ll 

5=250 m2 

D=3 m 
ff =3 m 

Q=56 m3/h 
H=17 m 

·D=7 .5 m 
H=6 m 

Q=300 m3/h 
H=30 m 

Q=85 m3/h 
H=40 m 

Q=350 m3/h 
H=40 m 

5=40 m2 

0=4.5 m 
H=3 m 

Q=185 m3/h 
H=45 m 

D=7.5 m 
U=6 m 

3 I 

3 

2 

2 I 
4 I 
1 

-- ... ___ ---- -- --- -·- .. _ - -- ----- ·- -- -- ·~ - - ... ------ --------------.._. _____________________ ......_..___ .......... L.--_ ~- ~- ---

" 



--- \ 
- ~- .. --- -------------------------

... 1 .!..& r~SCRIPTlON 
No 

:·~cHut<:l\L r·!J.i:;I :,: :· \:.._:~ 
1~1f,'\!\..\~fl:1\l ;:::rt t·~ '1' ll"Y 

-----~-:: 
546 I CENTRI ~AL. PUHP Q=l-10 aa-'/h I 

? I -
ll=Z7 " ------·- - ·------

547 I CEtlTRI FUGAL PUHP 0 ;!~5 "'~ /11 I 2 I 11.:'37 • 

548 I RECIEVER V.:-t a3 2 
' 

549 IHYDROSEAL TANIC D= l.2 D I 2 I lt=3.5 .. 

550 ITANK WITH CHAIN AGITATOR D:4.5 • 1·2 I H=3 • 

551 ICENTRIFUGAL PUMP Q=70 m3/h I 2 I H=27 • -
552 ITAL"K WITH CHAIN AGITATOR 0::1.s • I 8· I H=7.5 m 

553 'CENTRIFUGAL PUHP_ Q=300 m3/h I· 4 I H=30 m 

l 554 I UtlIT F<"'R SYNTHESIZING CALCIUH 
HY DR<Xt.RBOALUMI NAT I 2 I 

555 ITANK WITH CHA~N AGITATOR D=7.5 m I 1 I H=6 m 

556 ICEN1'HIFUGAL PUMP Q=~G m3/h I 2 I H=l7 m 

557 1. TANK WITH CHAIN A1;ITATOR D=J m I 1 I H=3 m 

558 I CENTRIFUGAL PUMP Q=56 m3/h I 2 · 1. H=17 m 

559 I T.At'K WITH CHAW AGITA'fOR D=4.5 m I 2 I H=3 m 

560 I CE~lTRI f1JGAL PUMP Q=170 m3 /h I 4 I H=40 m 

561 jTHICY.ENER D=15 m 2 

~62 I T/..t'K WITH CHAIN AGITATOR D=7.5 m 2 
H=6 m 

563 ICEUTRIFUGAL PUMP Q=350 m3/h 4 
ff =40 m 

564 ITAtlK WITH CHAIN AGITATOR D=4.5 m 2 
ff :3 m 

.· 

______________________ _.. __ ...... __ .._ ___________ ~--~--~~ 



, . . .. , 
I 

I .--,...···111··L 1-•••H· J. I:.•. I Ji I\ .... ·°"'~I 

<::nAF.Acr~1,1:;;Tics1 TITYI 
I I . ~~~~~~~----~--~-~~ 

I ! ·'. r, ICF.NTRIFUGAL ~p I 
.-Q=56 m:? /h 3 I H=l7 • 

·--
~~1;1; I CENTRIFUGAL PUHP Q=56 m3/h 2 I H=17 • 

. 
[,f,;7 IVACUUH ORUK FILTER 5=40 m2 1 ' 

568 'TANK WI~ CHAIN AGITATOR D=4.5 • I 1 I H=3 • 

569 'CENTRIFUGAL PCMP Q=70 m3/h I 2 I. ff =27 • 

570 ITANK WITH CHAIN AGITATOR D=7.5. I 1 I H=6 m . 
571 'CENTRIFUGAL PUMP Q=265 m3/h I 2 1 H=22.5 m 

572 I CENTRIFUGAL PUMP . Q=70 ll3/h. I 2 I H=27 m 

573 I RECIEVER V=4 m3 1 
--

574 ' f'YDROSEAL TANK D=l.2 m l 
H=3.5 m 

-
575 I TANK WITH CHAIN AGITATOR D=4.5 m 1 

H=3 m 

576 I CEt:TRiflJGAL POMP Q=70 m3/h 2 
H=27 m 

577 I LEAF FILTER S=250 m2 2 

578 !TANK WITH CHAIN AGITATOR D=4.5 m I 2 I H=3 m 

579 I CEH7RIFrJGAL PUMP Q=70 m3/h I 2 I H=27 m 

580 ITAHK WITH CHAIN AGITATOR D=7 .5 m I 2 I H=7.5 m 
-

581 I CENT RI FT;GAL PUMP Q=170 a;3/h I 2 I H=40 m 

582 'CENTRIFUGAL .PIJMP Q=350 m3/h I 2 I H=40 m 

583 ITAHK WITH CHAIN AGITATOR 0=6 rn I 3 I H=9 111 L ___ _;._ _______ _ 

......................................................................... _..-.. ........ _...~.-....-.......:..-....~-L.:...-.-...~ ---
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I ITEH I DESCRIPTION 
No 

584 I CENTRI JiUGAL PUG' 

585 lnlICKBNHR 
-

586 ITANl Wini CHAIN AGITATOR 

587 ICKNTRIPOOAL P{MP 

588 'TANK Wini CHAIN AGITATOR 

589 I CKNTRIPUr:;AL PUHP 

590 ITANK Wini CHAIN AGITATOR 

591 ICKNTRIFUGAL PUMP 

592 'TANK Wini CHAIN AGITATOR 

593 I GENTRI FUGAL Pr.JHP 
I 

594 I BAROMETRIC CONDKNSER 
I 

595 I HYDROSKAL TANK 
I 

596 I VACUUM PfJHP 

597 I TURBO ('.OHPRK:3SOR 

598 ISUMP CHAIN AGITATOR 
I 

599 !CENTRIFUGAL PUHP 
I 

250.3 I :3INGLK-SPAN OVERHEAD ELECTRIC 
I CRANE 

2504 !SINGLE-SPAN OVERHEAD ELECTRIC 
CRANE 

-
2505 

TECHNICAL IQUANI REHARIS 
CHARACTERISTICS TITY -

Q=140 m3/h I 2 I H=27 m 

D=15 ll I 2 I 
D=4.5 ll I 2 I H=3 m 

Q=56 m3/h I 4 I H=17 m 

D=7.5. I 2 I H=6 m 

Q=170 m3/h I 3 I H=40 ll 

D=4.5 ll I 2 I H=3 ll 

Q=56 m3/h I 2 I I 
H=l7 11 I 

I 

I 
D=4.5 m I 2 I I 
H=3 m ' 

I Q=56 m3/h I 2 I H=17 m I 
! 
I 

D=l.6 m 2 

D=l.2 m 
H=2 m 

2 
I 

I 
~~~~~~~~~~~~~1 

Q=50 m3/min I 4 i 
~~~~~~~~~~~~~I 

~Q_=_e_o~m3_1_m_1_n~_1_2~~~~~~' 
D=2 m 
H=2.5 m 111 I 
~~~~~~~~~~~~~1 

Q=85 m3/h 
H=40 m I 11 I 
~~~~~~~~~~~.~~! 

Q=3.2 t I 1 

1

. 

-----
Q=2 t 

' 1 I 
Q=l t !SINGLE-SPAN OVERHEAD ELECTRIC 

CRANE I 1 I 
·~~~~~~~~~~~~~ 
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CARD01'Tl.ATION .um llYDRAn: TR>:AMM'. 
SODIUM CARDONATJo: STRJo:Alf. 

.. 



-·~-
~ 

1TD1 1 · DESCRIPTION 
No 

TECHNICAL IQUANI REMARKS 
QiARACTERISTICS TITY 

601 I CAl<BONIZATOR D=7.5. 112 I H=12 a 

603 I Pf\ECIPITATOI 

• 

D=7.5. I 2 1 H=12 a 

604 ICENTRlFUr~AL PUHP Q=350 -3/h I 2 I H=40 a .. 

605 ITHICKEND D=15 • I 2 

60~ I TAtnc w1m CHAIN AGITATOR 
. 

D=3 • I 2 I H=3 • . 
607 I CEHTRI FUr,AL PUHP Q=85 •3/b I 2 I H=40 a 

. . 
609 I TANK Wl1lf CHAIN AGITATOR D=7.5. I 2 I H=7.5 D 

610 'CE~RIFUGAL ~ Q=350 113/h I 2 I H=40 a 

611 I CARBOtU~~TOR 0=7.5. I 4 I H=l2 • 

612 ' CEtITR I AJGAL PUHP Q::350 113/h I 2 I H=40 a 

613 I THICKENER D=15 m 1 

614 I TAHK WITH CHAIN AGITATOR 0=3 " I 1 I H=3 m 

615 'TANK WITH CHAIN AGITATOR Q::85 m3/h I 2 I H=tO m 

617 j CErlTRIFUGAL PUMP 
. 

Q::85 in3/h I 2 I H=40 1n 

618 I TANK WITH CHAIN AGITATOR 0=7.5"' I 1 I K=7.5 m 

619 I CENTR I E1JGAL PUMP 
. 

Q::l70 m=>/h I 2 I H=40 m 

- - --- --- - ----·---------·---------- -----· -



~ 
- - :::.~- ~ . ------ - -- ---

I 

-33-
ITEM I DESCRIPTION TECHN 1 CAL • 1 WAN I REMARKS 
No CHARACTERISTI~1 TITY 

:; 
6001 I SUMP CHAIN. AGITATOR D=2. I .. I :,. 

H=2.5 a 

6002 ICENTRIFUGAL PUHP Q=l70 a3/h I 4 I H=40 a 

6003 I CEtlTRlliUGAL PUMP 0=170 -3/h I 2 I 
'I 

H=40 a 

6004 I SltlGLK-SPAN OVERHEAD ELECTRIC Q=5 t I 1 I CRANI 

6005 I su;GLE-SPAN OVERHEAD ELECTRIC 0=2 t I 2 I CRANI 



j 

t 
i 

'· 

I 

CARB0?.1ZATION A.'"D HYDRATE TREATVE.'1 
SODMI CARBONATE-A~'£ STREAll 



t 
I 

' 

, 
-.5.5-

- - --- ·- - - .. -· - .. ------------. ------ ------=--=o--=== 
. -----

ITEM I 
. r.•i·:.;1::~ l l'T lON 

No . :·:·;:-:::rcAL I QUANI RE:-:ARi\5 
CH:~i·.i~~ERISTICS 1 TITY 

621 I C'J\Hf:l.'N r ~:,uoR ():7.5 m I 2 
11=12 m 

--· . 

623 I l'l\EL~ ll' I l"/\ TOR D=7.5 m I 4 
H=12 • 

624 I CEUTRIFUGAL PUMP Q=185 m3/h I 2 
H.:45 • .. 

625 I THICKE!~KR D=15 • 1 

626 ITAUK WITH CHAIN AGITATOR 0=3 .. I 1 I H=3 • 

627 ICENTRIFUGAL ~ Q=85 m3/h I 2 I H=40 m 

629 ITANK WITH CHAIN AGITATOR D=7.5 m I 1 I H=7.5 m 

630 l~ENTRIFUGAL PUMP Q=225 m3/h I 2 I H=67 m 

658 I CYCLOt~E SEPARATOR 0=2400 a"!Ull 2 

659 IHYDROSEAL TANK D=0.72 m 2 
H=15 m 

668 jBAF.Ot1ETRIC CONJENSER 0=1600 mm 2 

669 I HYDROSEAL T A~K 0=1 m 2 
H=2.5 m 

670 jVACUTJM PUMP Q=50 m3/min 2 



-1 

~~\ 
I '~\ 
' ,, 
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CARBOXIZATION A.\'D HYDRATE 
TRf.Ann:~i. FILTRATION. 

.. 



-

.l 1.:.. 
No 

602 

608 

- Ji· =-===--==-mm~--""'OW"""-.,.._ .• -- - ,_____ _________ _ 

DESCR I PT ION 

I TANK WITH CHAIN AGI'l't\TOR 

.. - -
ICEHTRIFUGAL PUMP 

--· 

TECHNlCi\L I C'UANI REMARK.) 
CHARACTERISTICS TITY 

D=3 11 1 
H=3 11 

Q=85 m3/h 1 
H=40 m 

616 . I CENTRIFUGAL PUMP Q=l70 m3/h 2 
H=40 ll 

620 J LEAF FILTER 5=250 m2 1 

622 ITANK WI1'H CHAIN AGITATOR D=7.5 ll 1 
H=7.5 m 

628 I CENTRI i-u;AL PUMP Q=170 m3/h 2 
11=40 • 

631 I LEAF FI LTKR S=250 m2 2 .1 
632 ITANK WITH CHAIN AGITATOR 0=7.5 ll I 2 I H=7.5 m 

633 I CENr,~rFuGAL PUMP Q=350 m3 /h I 3 I H=40 m 

634 ITAUK WITH CHAIN AGITATOR 0=3 m I l I H=3 m 

635 I ClWTRI FUGAL PUMP Q=56 m3 /h I 2 I H=17 Dl 

631:) I TIWK WITH CHAIN AGITATOR D=4.5 m I 1 I H=3 m 

637 I GEtff fUFUGAL PUMP Q=85 m3/h I 2 I H=40 m 

638 I Sit!<}LE-SPAtl OVERHEAD ELECTRIC 
Cl~N8 

Q=3.2 t I 1 I 
6:)9 l SltlGLE-Sf'J\N OVERHEAD ELECTRIC 

CRANE 
Q=5 t I 1 I 

6-10 I ~rn(;LE-SI'AN OVERHEAD ELECTRIC 
CRANE 

Q=2 t I 2 I 
C~l I ~:!t!GLE-~.f':\tl O'/E!-'J-IEAD ELECTRIC 

Cf<.ANE 
Q=2 t I 1 I 

651 I VACUUM llf<UH FILTER S=40 m2 2 

652 I RECIEVER V=4 m3 2 
- - ··~· 

653 I HYDHOSEAL TANK . D=0.5 m 1 
H=4 Ill 

------

.. 



c 

' 

I r ., 

I 

ITr:."1 I L'ESCRIPT.ION 
No 

- ...... ---- '.- - ·--
654 I TANK WITH CHAIN AGl"fA'f,,H 

-
6~5 I CENTRIF1JGAL AAIP 

G56 I Tl\NK wn·u CHAIN AGITATOR 
___ ..... ___ 

6!:)/ I Ct-:HTl{l 1'1JGAL PUMP 

661 jVA,UUM Dfi'UM FILTER 

662 I RECIEVER . 
663 I HYDROSF.AL TANK 

. 
664 'TANK WITH CHAIN AGITATOR 

665 I CEtffRI FUGAL PUt1P 

666 ITAt:K WITH CHAIN AGITATOR" 

667 I CE!ffRf FTJGAL PUMP 

671 jVr\CllllH DI\IJM FILTER 

672 I f\ECIEVER 

t;;73 I Hi' DROSEAL TANK 

614 I VACUUH PrJ:1P 

676 f TAtlK 

--
677 I cEUTRi riJGAL PUMP 

678 I bF.:LT CC:.UVEYOR 

679 I BELT COl!'/EYOR 

680 f BELT couvK'iOR 

-3'-
TEC!i~Hr:~.L I ~U.~NI 

CHAF.ACTEf<ISTICS TITY 
RFY .. '\f\i\S 

--
D=4.5 II I 2 I H=3 • 

Q=85 a:S/h I 4 I H=40 ·a 

0=4.5 • I 1 I ff =3 m ~ 

Q=56 113/h . I 2 I H=17 a 

S=40 a2 . I 2 

V=4 m3 I 2 

o::o.5 m . I 1 I H=4 n 

0=4.5 m I 2 I H=3 a 

Q=85 m.l/h I 4 , . 
H=40 m 

D=4.5 m I 1 I H=3 m 

Q=85 m3/h I 2 I H=40 m 

5=40 m2 2 

V=4 m3 2 

D=0.5 in I 1 I H=4 in 

Q=56 m3/h I 2 I H=17 m 

D=·L 5 in I 2 I H=4.5 in 

Q=56 m3 /h I 3 I H:17 m 

8=800 DUD I l I L=24 :n 

8=800 rillll I l I L=31 m 

8=800 mm I 2 I L=lOO a 



;-...- .-

rli/1 
II·> 

011 

(,'•'' ~·..:. .. &U:S 

684 

685 

686 

687 

688 

-- 689 

691 

692 

I €93 

.. 634 
-

695 

696 

~ , .. 
699 

~ 

-

·------------'1!,,3.~:!:"""'•r-w-.----. ~~------·-------------

ITRAP 

jMIXIt;G CONDENSER 

I HYDROSEAL TANI 

I VACUUM PUHP 

1 TURBO COMPRESSOR 

'

ELECTRICALLY DRIVEN DIAGONAL 
PLOUGH • 

'AUTOMATIC BELT WEIGHER . 
-

JAPRON FEEDER . 
I CHAS CRANK 

jTRAP 

jt1IXING COUOENSER ; 

I HYDROSEAL TANK • 

jVAGUUM PUMP 

I S!J!1P CHAIN AG~TATOR 

I CENTRIFUGAL PUMP 

I SWGLE-SPti.H OVERHEAD &LECTRIC 
CRAU8 

..__ - . 

T~1:H:HC,\t, 'Q!JAfJI 
CHAF\ACTJ.:i\l ST res! TITY 

-· 

-· 

V=2.5 m3 

D=lOOO ir.m 

D=0.5 m 
H=l m 

Q=50 1113/min 

1 

1 

1 

2 

Q=80 m3/min 2 

FOR BELT I 4 . I 
8=800 llllll 

= ir.m 
FOR BELT I 3 I 
B 800 

B=800 mm I 1 I 
Q=lO t. I 1 I 
V=2.5 m3 I 1 I 
0=1000 rr.m I 1 I 
D=0.5 m I 1 I H=l m 

Q=50 m3/min I 2 I 
0=2 m 

' 
2 

' 
H=2.5 m 

Q=l70 m3/h I 2 
I H=40 m 

Q=2 t 

I 
l 

I 

REMAf\KS 

-
. 

. 

' 

' 

\ ,, ~ 

,,. -
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CALCINATION 



I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 

ITEM 
N 0 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

~-.. · ·--

DESCRIPTION 

!CONTINUOUS WEIGH FEEDER 

12 SCREW FEEDER 

I DRYING VENTURI 

IELECTROFILTER FOR HIGH 
DUST-LADEN GAS 

jAIRSLIDE 

!CELL FEEDER 

jPNEUHATIC ELEVATOR 

!DEHYDRATATION VENTURI 

!CYCLONE HEAT EXCHANGER 

I SUJICE VALVE 

I FLUID BED KILN 
I 

IRECYRCULATION CYCLONE 

I OVER.FLCM OF FIJJID BED 
I 

, I 1 -

I TECHNICAL I QUAN I REHARXS 
CHARACTERISTICS

1
TITY 

Q=lOO t/h I 1 

Q=lOO t/h I 1 

D=2500 mm I 1 

Q=74000 mS/h I 1 

B=200 BID 1 

Q=50 t/h 1 

Q=50.t/h 1 

D=3000 mm 

D=4000 DD 

D=3600 mm 

D=4200 nn 

I t 

I 1 

2 

.. .... 

I 1 
I 

I 1 

714 DIS(llAT\GE DEVICE OF FLUID BED 
KILN ~ I 1 

i-~--~~~~~~-~-------~ -------~~-·----------~ 
! 715 ! HEAT E.XCHANGE COLUMN D=950 mm I 1 

716 !CYCLONE HEAT EXCHANGER 

717 I FWI11 BEI1 COOLER 

719 !SCREW 

720 !HEAT EXCHANGER 

721 I EXPAN:3ION TANK 

72~ I CENTRIFUGAL PUMP 
I 

I 723 !BLOWER 
I ! 

D=2800 mm 

B=3 m 
L=14 m 

Q=50 t/h 

Q=lOO m3/h 

Q=90 m3/h 
H=35 m 

Q=SO m3/min 
H=SO kP& 

I l 

! 1 
I 

l 1 

' 1 I 

I 1 
I 
I 

l----------------~--~~---~~~ ----------
'--725 !VARIATOR 

Q=40000 m3fh 

Q=ll m3/min 
H=50 kPa 

.... ... 

2 

2 t 
726_!_AIR CLEANING FILTER 

.,, 727 I BLOWER 

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

' 

I 
,,,,, t 



1
,.-ITEM 

.! No I l 

! I 
-. I 

I 
I 

728 

729 

730 

731 

732 

733 

734 

735 

73f 

737 

738 

--· ---·- -
- 't2-

DESCRIPTION 
I 

I BLOWER 

I BLOWER 

'BELT CONVEYOR 

IBKLT CONVEYOR 

!CARGO ELEVATOR 

!SINGLE-SPAN OVERHEAD ELECTRIC 
I CRANE 

jELECTRIC HOIST 

!ELECTRIC HOIST 

!ELECTRIC HOIST 
I 

I MANUAL HOIST 
I 

!MANUAL HOIST 
I 

I TECHNICAL I QUAN I REMARKS 
CHARACTERISTICS TITY 

I I 

Q=l67 m3/min I 5 
H=63 kPa 

I 

Q=4.5 m3/min I 1 
H=30 kPa 

B=800 mm I 2 
L=70 m I 
8=800 mm I 1 
L=l2 m 

Q=500 kg I 1 

Q=5 t I 1 

Q=3_2 t I 1 

Q=2 t I 1 

Q-":• ... • -- "' .I. 

Q=3_2 t • .I. 

Q=l t 1 ... 

.. 



\ 

.. . 
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AUJHINA PRODUCT STORAGE 

.· 
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iTEM DESCRIPTION 
No 

751 I AIJTOHATIC WEIGHT WAI1ING UNIT 
I FOR RAIL WAGONS 

752 llO'ITOH PNEUHATIC DISCHARGE UNIT 

753 jBAG FILTER 

754 
'FAN 

755 jSWICE FEEDER 

756 IBRLT CONVEYOR 
I 

I 
1~"? v I : BELT CONVEYOR 

I 
I 

758 I SINGLE-SPAN OVERHEA[l ELECTRIC 
CRANE 

I 

759 : C'ARG::1 ELEVATOR 
I 

I TECHNICAL IQUAN 
CHARACTERISTICS:TITY 

I I 

I 

I Q=450 t/h 4 

Q=l20 t/h 8 

S=90 m2 4 

H=l.5 kPa 4 
Q=4800 m3/h 

Q=2. 28 a13 /h 12 

B=800 mm 2 
L=l2 m 

B=300 mn. .-. .... 
L=300 ir1 

Q=l t . 
.... 

Q=~(l(: kg . -

REMARKS 

I 
I 
I 

... 
j :;; 
I 

I 

i 
I 
: . 

i I 
I 
I I 

.. 

\ 

""" t 
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I 
I 

I 
I 
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LIME STONE BURNING 



~\ 

·~ 

ITEH 
No 

DESCRIPTION I TECHNICAL IQUANj 
CHARACTERISTICS TITY! 

, _9_0_1--1-BE_L_T __ CO_N_VK'i_O_R _________ , B=800 Dllll I 1 ; 

ci 902 I LI HE STONE BIN FRACTION 1 
40-80 mm 

903 I SWING FEEDER Q=250 m:!/h 1 I 
904 jSKIP ELEVATOR Vs1t1P=0.75 m:!j 1 I 
905 !HOIST OF SKIP KLHVATOR Q=4 t 1 I 
906 IFAN H=4.44 kPa 1 I Q=28700 m3/h 

907 j FURNACE FOR LIHK STONE BURNING Q=150 t/h 1 I 
908 I SWING FEEDER Q=250 m:?/h 1 

909 jCONTINUOUS WEIGH FEEDER Q=lO t/h 
.., 

I ... 

910 !8 CYCLONES UNIT D=1200 mm 1 I 

i 911 ;EXHAUSTER 
I I 

H=9.3 kF;;,. 1 
Q=95000 m3/h 

~I 912 jRAKK CONVEYOR 
I 

j i 

B=32C1 rr.m , 
.... 

L=lO m 1 .... 

! 913 !ELECTRIC HOIST Q-':> t 1 - .... .L 

914 !ELECTRIC HOIST Q-"' -" t 1 

915 !MANUAL HOIST Q-0 t 
..., - .. .... 

916 !ELECTRIC HOIST 
I 

Q-'l .. 1 I -" ... 
I 

917 I MANUAL HO I :3T Q=3.:: • 4 ; .. 
I 

918 !CARGO ELEVATOR Q=500 k~ 1 ... 

" 

REMARKS 

.. 

__ _j 
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UYE MILK PRJ..PAR.\TION AND 
CAUS11CIZATIOH 

Lr~: MILK PREPARATtOH 

.I 

1 ,, 
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TECHNICAL IQUANI REMARKS 
CHARACTERISTICS TITY 

ITEM I . DESCRIPTION 
No 

B=400 DUD I 2 I L=55 m 
800 I APRON CotlV~YOR 

FOR BELT I 2 I B=500 IND 
801 . I AUTOMATIC BELT WEIG~R 

8=500 D'llD I 2 I 
.. 

L=42 m 
802 I BELT CONVEYOR 

0=2200 DllD I 2 I L=lO a 
803 ILIHR St.AKIN~ UNIT 

.. 
D=l.5 a I . 2 I L=8.2 • 

804 ISINGLK SPIRAL·CLASSIFIER WITH 
UtlSU&'1KRGKD SPIRAL · 

0=4.5 .. I l I tt=4.5 • 
805 ITAHK WITH CHAIN AGITATOR 

Q=57 m3/h I 2 I H=l7 m 
806 I CENTI\ ( fUGAL ~p 

D=7.5 m I 1 I H=9 m 
807 I TAHK WITH CllAIH AGITATOR 

Q=225 m3/h I 2 I H=67 m 
808 'CENTRIFUGAL PUMP 

D=O.:J m I 2 I L=l.8 m 
609 I DALL HILL 

0=4.5 m I 2 I H=3 m 
010 ITANK w:TH CHAIN AGITATOR 

Q=57 rn3/h I 4 I H=17 m 
811 'CENTRIFUGAL PUMP 

0=7.5 m . I l I H=9 m 
812 'TANK 

Q=57 m3/h I 2 I H=17 m 
613 I CEtnRIFUGAL PUMP 

814 I HYDROCYCLOHK D=250 rnm 1 

0=4.5 m I l I H=4.5 m • 
815 ITAtlK WITH CHAIH AGI~ATOR 

Q=57 m=>/h I 2 I H=17 m 
016 I CENTRIFUGAL PUMP 

0=2 m I 1 I H=2.5 ra 
817 ISUt1P CHAIN AGIT~TOR 

Q=170 m3/h I 1 I . 
fl-:'10 "' 

818 f CENTRIFUGAL PUMP .,, 
-

820 I BRIDGE ELECTRIC CRANK Q=12.5 t I 1 I 
,,, 

' , 



LIME MILK PREPARATION AND 
CAUS'fICIZATIO N. CAUSTICIZATION. 
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I 

I 
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I 
I 
I 

ION I TE!i I U·:::L'h: FT • 
No 

... 

851 I TAtll\ WITH CHA IN AGITATOR 

TECIUllCAL I ~~UA!tl h E:-!.~ f\.K S 
Cl!ARACTERISTICS TITY 

D=4.5 m 3 
H=4.5 m 

1352 f cnr~·}\ r FUGAL PUMP Q=70 m3/h 2 
H=27 m 

853 'TANK D=6 m 2 .. 
H=6 m 

854 I CENTRIFUGAL PUMP Q=56 m3/h 2 
11=17 m 

855 1nucKEHER D=lS m 1 
----. 

856 ITAUK WITH CHAIN AGITATOR D=4.5 m 1 
H=3 m 

8[,7 I CENTRIFUGAL PUMP Q=70 m3/h 2 
H=27 m 

858 jTHICKEUKR D=l5 m 1 

859 I T/\NK WITH CHAIN AGI~ATOR D=4.5 m I 1 I rl=3 m 

860 I cr:rrrn 1 fUGAL PUMP Q=70 m:!/h 

J 
2 I H=27 m 

• 
861 ITANK D=6 m I 2 I H=6 m 

862 I ClWTRIFUGAL PUMP Q=85 m~/h I 2 I H=40 m 

863 ITANK D=6 m I 1 I H=6 m 

864 I CEHTfU FUGAL PUMP Q=70 m3/h I 2 I H=27 m 

865 I TAtJK WITH CHAW AGITATOR 0=4.5 m I 2 I H=3 m 

866 I CENT RI FUGAL PUMP Q=85 m3 /h I 2 I H=40 m 

867 I VACUUM ORUM FILTER 5=10 m2 2 

868 I TANK WITH CHAI~ AGITATOR 0=3 m 2 
H=3 m 



- --- - --
--- -=--.,---- .... :...:~c=....--. ~; J_l- - -

I"!"r~ I ~::0CRIPTION 
No 

--·· 
869 I CE:•i :-. J j-(Ji~AL I'UMP 

870 I SPIRAL HEAT EXCIW:GER 

f' 871 jRECIEVF.R 

872 jTRAP 

I 

I 
873 I BAROMETRIC CONDENSER 

674 J HYDROSEAL TANK 

I CENTRIFUGAL FUMP 
-

875 

876 I VACUUM I 'lltt.P 

877 'SUMP CHAIN AGITATOR 

t.3'18 I CENTRJ FUGAL PUMP 

r!-1'li~l!CAL I CUMll RE!·tARKS 
l ·: 1:\ 1.,\i_. !i:::I< I ST I CS TI T'i 

l/ . :..iti m3/h 4 
fl~ 17 m 

S=32 m2 2 

V=l m3 2 

V=0.4 m3 • -
0=800 llllD 1 

D=l. 2 ID 2 
ff =2 m 

Q=56 m3/h _, 
'" H=17 m 

Q=25 m3/min 2 

1)=2 m 1· 
H=2.5 m 

Q=56 m3/h l 
H=17 m 
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SOD!UV CARDO~.m; c;o POTASH PRODUcr.o:; 
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•:vArORATlvN, CRYSTALUZATION 
AND C>:NTRl}'UGING. 
>:VAPOIL\TIO~ 01'' CARBO~ATF. LIQUOR 

!' 
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I TE:i I t-r::::1:t-:I PT ION 
No 

---
1000 I T.-\J:J\ WlTII CHAIN A(ilTATOR 

1001 I CEUTl\I FlJGA~ PUMP 

TECHrllCAL I GUANI REMARKS 
Cl-~AF'..ACTEf\1 ST res TITY 

D=9 m 2 
H=9 m 

Q=l40 m3/h 3 
H=27 m 

1002 I EV I.PORA TOR 5=800 1112 10 .. 
1 '.)03 ITAUK WITH CHAIN AGITATOR 0=3 ID 2 

H=3 ID 

. 
1004 I CENTRIFUGAL PUHP Q=170 m3/h 4 

H=40 m 

1005 I $HELL-AUD-TUBE HEAT EXCHANGER 
• S=370 m2 6 

I 1006 I TANK WITH CHAIN AGITATOR 0=6 ll 0 1 
H=9 m 

1007 I CENTI\! FUGAL PUMP Q=l40 m3/h 2 
H=27 • 

I 
1008 I FLASH TANK 

100() IHIXIW; O)NDENSER 

D=800 DUil 14 I 

0=2000 mm 2 ·I 
- r 

I 

1010 I HY[ll\•)SEAL 1'2\NK D=2 m 2 I H=2.5 m 

1011 JVACIJUH PUMP Q=25 m3 /m1n 3 

1012 I CENT RI Fl~GAL PUMP . Q=20 m3 /h 4 
H=50 m 

1013 I CEHTRI FlJGAL fUMP . 
I 

Q=l2 m3/h 4 
H=50 m 

-
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" 

E\"APOR.\':'IO!i, CRnm1.uv.noN .CID CJJ.iiUFUC~C 
EVAPOR.\TJON, NATRMI CARBONATE 
o·::rnrmm}.,'r.__ -

.. 

·~ 

,,, -.t 



I 
'• 

l 
I 

\ -x---------------------- . - ---- - ·- ------------- --
ITEH I DES<;Rl PTIOH TF.CHtHCJ\L I QU1'NI 

No Ci-iAEAGTERISTICS TITY 

1014 I TANK WITII CHAIN AGITATOR D=6 m I 1 I H=9 m 

1015 'CENTRIFUGAL PUMP Q=l40 m3/h I 3 I H=27 m . -
1016 I EVAPORATOR WITH INFORCED CIRCU- S=500 m2 I 6 I LATI~N _ 

1017 'CENTRIFUGAL PUMP Q=140 m3/h I 4 I H=27 m 

1018 f SHKLL-AND-TfJBE HEAT EXCHANGER S=370 112 I 4 I 
1019. IEVAPORATOR WITH INFORCED CIRCU- S=500 11;2 I 2.1 LAT ION 

1020 'TANK WITH CHAIN AGITATOR n.=4.5 m I 2 I H=4.5 m 

1021 IGENTRIFUGAL PUMP Q=lOO m3/h I 2 I H=40 m 

1022 I CEtlTRIFtJGK Q=6 t/h I 3 I 
1023 ITAUK WITH CHAIN AGITATOR 0=4.5 m I 1 I H=6 m 

1024 I GEUTRI_FUGAL PUHP Q=lOO m3/h I 2 I H=40 m 

1025 jHIXING CONDENSER 0=1600 mm I 2 I 
1026 IHYDHl)SEAL TANK D=2 m I 2 I H=2.5 m 

1027 jVACUUM PUMP Q=25 m3/min I 2 I 
1028 I CEtlTR I FUGAL PUliP Q=12 m3/h I 4 I H=50 m 

1029 I FLASH TJ\ttK 0=800 mm I 8 I 
1030 I TAt:K WITH CHAIH AGITATOR 0=4.5 m I 2 I . 
• H=4.5 11 

1031 I CENTRIFUGAL PUMP Q=12.5 in3/h I 2 I H=32 m 

1032 ITAUK WITH CHAIH AGITATOR 0=4.5 ID I 1 I tl=4.5 ID 

1033 f CEtlTR I FUGAL PUMP Q=25 m3/h 
f 

2 I H=32 m 

10:35 ITAtlY. WITH CHAIN AGITATOR D=3 m I 2 I ll=J in 

1036 f CEtlTRY FUGAL PfR1P Q=25 m3 /h I 2 I H=32 m 

RF.P.ARKS 

.. 

i 

I 

i 

! 

' 

: 
l 
I 

~ 
; 
I 

I 
I 

J 
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E\".lPOR.mo~. CRmAW7.ATION A.'ID ~iRIFUClNC. 
CRYSTAWZA.TION AND SEPARATION or 
POfA.SSIUll SUIJ>JfATE SLURRY. 
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-------- -- -
ITEM 

1-
DESCI\IPTIO~ 

No 
TECHNICAL IQIJANI 

CHARACTERISTICS TITY 
-

1038 ITANK WITH CHAIN AGITATOR D=4.5 01 1 
H=6 m 

103~ I CEtrfRIFUGAL PUMP Q=lCO 013/h 2 
H=40 m 

1040 I VACUUli CRYSTA~LIZER Dev=3800 mm 4 
Dcr=SOOO mm 

1041 ,.~ENTRIFfJGAL PUMP Q'.':100 m3/h 2 
H=40 m 

1042 IHIXING CONDENSER D=2000 mm 4 

1043 IHYDROSEAL TANK D=2 m 4 
H=i.s m 

1044 I EJECTOR 2 

1045 I E.JECTOR VACUUM PUMP Q=250 kg/h 2 

1046 I TANK WITH CHAIN AGITATOR D=6 m 2 
H=7.5 m 

1047 I CEUTR I FUGAL PUMP Q=lOO m3/h 2 
H=40 m 

1048 I TH I CKEtlER D=12 m 1 

104:~ I TAUK WITH CHAIN AGITATOR I D=3 m I 1 I H=3 m 

1050 I CENTRIF1.JGAL PUMP Q=12.5 m3/h I 2 I H=32 m 

1053 I TAUK WITH CHAIN AGITATOR D=6 m I 1 I H=4.5 m 

1054 I CEtlTR I F!JGAL P!JHP Q=lOO 1113/h I 2 I H=40 m 



• 
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--- -- --- -------- - ---- - fr- -----. . .. .. -- -- - - - ---- - . --- - -- - -------- ----- _:--_- ---· -----,- -- -- - - -
1·1;::~ 

I 
ti·:~.::;.! i-T I ON TECti~HCAL I ~'.1!1NI RE.1-:,;h:l\S 

~lo CHARACTEI\l::)TICS TITY 
------- -- . ------- --

1055 I TMIK w lTll CH1\HI AGITATOR D=6 m I 1 I H=4.5 in 

-- -·. - --------
1056 I ':::Etrrn I "'J• ;;\f, rlJMP Q=25 m~/h I 11 I H=32.5 m • -- -··---- ----- - -
1057 I EVAC'Ol~:\Tl_lH WlTll l flF1mqm CIRCU- S::-~00 m2 I 8 I LAT ION 

-.. 
1058 I JET Pf~JIEATER D:.:530 nn I 2 I 
1059 ITANK WITH CHAIN AGITATOR D=6 m I 2 I H=4.5 m 

1060 I CENTRIFUGAL PUMP Q=lOO m3/h I 2 I 
.. 

H=40 m 

1061 I FLASH TANK 0=800 nun I 4 I 
1062 I t1IXIUG C'iHDENSER 0=1600 mm I 4 I 
1063 I HYDRO:~F.AL TA~K D=2 m I 4 I H=2.5 m 

i.061 jVACU£JM TANK Q=25 013/min I 3 I 
1065 I CErHRIFtJ1~E Q=6 t/h I 7 I 

-
1066 ITANK WITH CHAIN AGITATOR D=6 m I 2 I H=4.5 m 

1067 ICEtlTRIFUGAL PUMP Q=25 m3/h I 2 I H=32.5 m 
-

1068 ITANK WITH CHAIN AGITATOR D=6 :a I 2 I H=4.5 m 

1CG9 I cm1TRI FtJGAL PUMP Q=50 m3/h I 2 I H=16 m 

1070 ITAHK D=6 m I l I H=4.5 m 

1071 I CElffRI FtJ1;AL PIJMP Q=90 m3fh I 2 I H=85 m 

1072 I TANK 0:6 ID I 2 I H:4.5 m 

1073 I CEHTRH1JGAL PUMP Q=320 m3 /h I 4 I H=50 m 
-

' 

I 
,,,, .. t 
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::'i.\POiUi:O!t, CHtST.UlJZ,\TIO~ l?ID 0~11!DiiCIHC. 

I. CRi'ST.\UlZATION A."0 Ct:NTRl..l'\iGl~C 
OF POTA~J,_,_1 __ _ 
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No 

- ---- - - -- - - --- - -------
1074 

1075 

1076 

1077 

1078 

1080 

1081 

1082 

1083 

1085 

-
1086 

·1087 

1083 

1089 

1090 

1091 
-

1032 

10:33 

1094 

10:15 

lO:H 

1093 

·1100 

I Ci·.Y::>TALLJ ZER 

I l'ENTRI FUGAL PUHP 

I TANK WITH CHAW AGITATOR 

I CEUTiHFUGAL PUMP 

JCEUTRI~I 

'TANK WITH CHAIN AGITATOR 

I CEllTRIFUGAL ruHP 

I EVAPORATOR 

I HIXltlG c.o:mE11SER 

I fl.A::":H TAUK 
- - - - --· ---I TAtlK WITH CHAIN f.GITATOR 

I CEtffRI FUGAL PUMP 

I CRYSTALLIZER 

I TANK WITH CHAW AGITATOR 

I CENT RI rur,g 

I COOLER 

'TA!IK WITH CHAIN AGITATOR 

I CE~ITRI FUGAL PIJHP 

I LL\t=' FILTER 

I TAtlK WITH CHAIH AGITATOR 

I cE:;n<I FUGAL PUMP 

I EVAF0RATOR WITH WFORCED CIRCU
LATION 

I TAUK WITH CHAIN AGITATOR 

I GRYSTALLIZI-:R 

'TANK WITH ClfAIH A«i.ilTATOR 

------
D=4.5 in 

I H=4.5 ID 

Q=SO m3/h I H=l6 m 

D=4.5 ID I H=6 ID 

Q=lOO m3/h I H=40 u 

Q=6 t/h 3 I 
D=4.5 m I H=6 • 

Q=25 m3/h I H=32.5 ID 

S=125 m2 I 2 I 
0=1600 IDID I 3 I 
0=300 llllD I 2 I 

0=4.5 m 1 
H=4.5 m 

,, 

-------------11 
Q=25 in3/h 
H=32.5 ID 

0=4.5 m 
H=4.5 m 

0=4.5 ll 

H=4.5 m 

Q=6 t/h 

D=-t.5 m 
H=6 111 

14 I 

4 I 
1 j 

! .. 
-------------:: 
Q~OO m3/h 
h=40 m 

S=125 m2 

2 

2 

i' 
I 
i 
I ---------1· 

D= 4 . 5 ID 2 I ·I 
H=6 m ~ 

---10,-, Q=25 1:13/h 

H=32.5 in 

s::.')15 m2 

D=4. 5 in 
H::6 m 

O::•L 5 in 

H::4.5 "' 

D=4.5 m 
H=6 in 

I • I 

.. 
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E'IAPO!UTIO!i, CRY:.i.Ul!ZATIO!i .CID CE:11'RIFUC!!iG. 
C.\USTIC UQUOa EVAPORATION 

' 
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~10 

----
~1)00 ITAUK 
-----

:001 I GErrrRI FlrAL PUMP 

2002 I EVAPORATOR WITH INFORGKD CIRCU-
LATION · 

2003 I FLASH TANK . 
2004 IMIXING OOUDENSER 

2005 I HYDROSEAL TANK 

2006 jVACUUM PUMP 

2007 I TANK 

2008 I GENTRI FUGAL PUMP 

200~ I cEtrnu FUGAL PUMP 

2010 I TANK . 

2011 JGEUTRif1JGAL PW.P 

' 2012 'TANK . 

2013 I SUHP CHAIN AGITATOR 

I TECi!~ll CAL I GUA~: I REX1\Rl\S 
CHAF-v'\CTFRISTICS TITY 

D=7.5 m 1 
H=9 m 

Q=25 m3 /h 2 
H=32.5 m 

S=315 m2 2 

D=800 mm 1 

D:2000 IMI 1 

D=2 II 1 
H=2.5 m 

Q=l2 m3 /min 1 

D=7.5 m I 2 I H=9 m 

Q=lOO m3Jh I 2 I H=40 m 

Q=12 m3 /h I 2 I H=50 m 

D=6 m I 1 I H=4.5 m 

Q=90 m3/h I 2 I H=33 r& 

D=6 m I 1 I H=4.5 m 

D=2 m I 5 

I H=2. 5 m 
~~~~~~ ~~~~~~~~~ ~~~~~~~~ I CE::tJTRI f1)1;/\L l IJHP 2014 Q=HO rri3Jh I 5 

H=27 m 

2015 I BRrr11;g ELECTRIC CRANK Q=20/5 t 1 

201e Q=5 t 1 

2017 Q=3.2 t I 1 
I 

:!018 Q=3.2 t I 1 I 

.. 

I 
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POTASH DRYING 

• 
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ITEM 
No 

I 

----- ------riiscR-IP_T_ION ________ l_c_HA~g~~~~~ircsi ~i'~~I REMARKSl 
I I 

--- ----- --- ---· 
1201 !WEIGHER 

----
1202 IBELT CONVEYOR 

I 
I 

1203 I FAN 

1204 
'FAN 

1205 I FURNACE 

1206 I DRYER 

1207 I BELT GONVKYOR 

' 
1208 14 CYCLONK:3 UN IT 

1209 6 CYCLONES UNIT 

B=800 mm 
L=80 m 

H=3.46 kPa 
Q=l9000 m~/h 

H=5.52 kPa 
Q:39900 m3/h 

D=2.f, mm 
L=20 m 

B=800 mm 
L=5 m 

D=900 rrim 

D=700 mm 

,, 
-
,, 
.&. 

3 

3 

3 

3 

3 

3 

3 
-~----------------'-------------~ I VENTURI I SIZES: I 

I 1350:{812:-:456C.rrurq 
1210 ~ .J 

3 .. I, 1211 I TRAP I V=l0.8 m:? I 
.,1-~--·-~-----------~1 __ . ______ _ 

I 1212 jSUJICE FEEDER Q=5.46 m~/h 15 
1------------------ ---------~---~ 
I 1213 'RAKE CONVEYOR 
I 
I 

1:::14 I DRUM COOLER 
I 
I 

1215 ! :3LlJICE FEEDER 
----

1:216 I RAKE CONVEYOR 

I 
1217 !ELEVATOR 

I 

121~ !TANK 

1219 I l~ENTRIFUGAL PUMP 
I 
I 

B=200 ir.m 
L=lO m 

D=2. 2 ir. 

L=9.5 m 

Q=60 m3/h 

B=320 aur. 
L=lO m 

Q=lO t/h 

D=2.8 m 
H=4.4 m 

---·-----
Q=lOO m:!/h 
H=40 m 

~ 
o.J 

":) 
•J 

":) .., 

3 

':I 
•J 

2 

I 

I 

i 

I 

I 
l I 

i 
·220 I FAN 

I 
_H_=_1_2 ___ 9_k_P_a--,~3----~, 

Q=150000 m3/h : 
I 

---
I 

~ 1221 I BAG FILTER 
I ----

1222 I FAN l ________ _ 
---

I f 
-----------~-~~! 

H=2.3 kPa 
Q=3460 m3/h 

":) 
•J 

I 

.. 



------
I iTEH DESCRIPTION I TECHNICAL 'QUAN' REMARKS 
I 

I No CHARACTERISTICS:T!TY
1 I 

I ·--
I 1~23 jTANK WITH AGITATOR 
I 

V=lO m;; 1 I 

ri 1224 I CENTRIFUGAL PUMP Q=50 m::./h 1 I i 
H=l6 m i .. 

i • 

4 ! 1225 ITANK D=2.8 rr, , I 
J.. I 

I I H=4.4 rr. I 
12:26 I CENTRIFUGAL PUMP Q=160 m3/h 1 I I I 

H=50 m I 

i I 
I 

I 
I SINGLE-SPAN OVERHEAD ELECTRIC Q=5 t , . I 

1227 ... I l 
!CRANE I 

1228 I SINGLE-SPAN OVERHEAD ELECTRIC Q=3.2 ~ 1 I .. 
CRANE 

I 

, ''''Q .a..:...::..'"" !ELECTRIC HOIST 
I 

Q=l t 1 I 

\ 



~=:.:-. 

\ 
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SODA DRYING 

'1 . 
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- 6']-

REMARKS I TECHNICAL I QUAN I 
CHARACTERISTICS TITY 

~---------~·-~~-----------' I I 

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

I Q=6 t/h I 2 1 

Q = 25 tlh 2 I 

H=6.60 kPa 
Q=16600 m3/h 

H=5.52 kPa 
Q=39900 m3/h 

V=lO m3 

D=2.5 m 
L=20·m 

Q=60 rn;?/h 

Q=60 t/h 

D=900 irarn 

Q=E, . .;,3 m~ /h 

0=700 mm 

i ' B= 2DO rr.m 

2 

2 

2 

4 

4 ! 
I 

---~-~~~~~-~~----------'~L_=_1_o~m----~------~----~ 

I 1:::4s . I l~EtJTRIEiiJGAL PUMP 

' ---
1 ......... _ .. , i FAN 

I 
1248 jTANK WITH AGITATOR 

124:3 ICKNTRIFUGAL PUMP 

1250 jTWIN BH-l 

1251 I BIN 
-·-

1:52 I :3INGLE-SPAN OVERHEAD ELECTRIC 
CRANE 

-
1253 I ELECTRIC HOIST 

1254 I SlNGLE-SI'AN OVERHEAD ELE~'TRIC 
CRANE 

------·---- -----··-··-----
!ELECTRIC HOIST 
I 

I 12ss 

I :~IZES: 
1540xlOO~.z~:::9o 

V=34. 3 1r1;?. 

Q= 160 lft;? /h 
H=63 111 

H=l:::.9 kPo. I 
Q= 150000 m;?·/1"1 

V=lO m3 

Q=50 m3/h 
H=l8 m 

V=14 m3 

Q=5 t 

Q=l t 

Q=3.2 t 

4 I 

1 

1 

1 

1 

, 
L 

2 

2 

1 

1 

I 

--·------·-·-------·-·----·-
Q=l t 1 

.. 

1. ~ 

I 
,, 

' 
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SULFATE [IRYING 



- '\ 

r·- -~ --

I I 
ITEM DESCRIPTION I TECHNICAL IQUANI REMARKS 

No CHAHACTERISTICSjTITY, 

I 1261 I CENTFil F1JGE Q=l t/h 1 I 
I I 

.. I 1:62 TUBE-ANL~SHELL HEAT EXCHANGER S=40 m2 1 
, 

D=0.8 m .. 
L=2 m 

1263 IDRUM DRYKR D=l.2 m 1 I I L=6 m 

!264 I RAKE CONVEYOR Q=200 Diil 1 I L=lO m 

1265 I CYCLONE 
I 

D=500 mm 1 

1266 j2 CYCLONES UNIT 0=400 mm 1 I 
1263 I VENTURI SIZES: I 1 I 560x445x1250 mm 

1269 jTRAP V=0.5'1 m3 1 I 
1~7t) : FAN H=0.35 kPa , 

.... 
I I Q=3200 m:?/h I 

I I 

,I 1271 !ELEVATOR Q=8. 4 rri3/h 1 I 
I 

1:7~ ITANK D=2. e ir1 
, 
... 

I I D=4.4 m I 

J I 

I 
1~73 l CENTRIFUGAL PUMP Q= 12 . 5 m~, 'h , ... 

I H=50 m I 
~\ . 

I 1274 I ;~LUICE FEIU>ER Q=2.28 m3 /b , 
'~ .... 

1275 I :3LrJICE FEEDER Q=2.28 m;.?·/'t-1 
,.., 
.... 

I 

1276 I BIN V=2 m3 ;. 

1277 jWEIGHER Q=2 t/h 1 I 
I 

1278 I :~INGLE-:3PAN OVERHEAD ELECTRIC Q=3.2 t 1 I CRANE 

1279 I SINGLE-SPAN OVERHEAD ELEC1'RIC Q=3.2 t. 1 l CRl\NE 

1280 jELECTRIC HOIST Q=l t 1 ... I~ 
J 
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CL.A Y AND IRO.N ORE STORAGE 



\ 

I ; ... : ~::..:·.~:..i!'i°[l_,~f 

I :l.> 
I ' - -- ·------------------------------------- -- --

1.;rjo I c:v\B cr-:AtlK 
------· -------------

1-101 I f1PRON FEEDER . -------· 
1402 IAPRON FEEDER 

1403 I BELT O)NVEYOR 

·.; 1. ~ - ·-

--

.1 :.~_ .-: .• '. l (,. ·:\.• ,\ •.• · .• \,\;"' • ...) 
........... ,l .. \L 1 · ·1···1 t .• , •....• 

..... [• ' I • :· _ .... ~ •• 1 L···. ·1· ' .... 
,_,:.-.... 1.'--1.• ... .L~ .• \i'-.l ..,, 111 

0=20 t 
-·--·---

B=1500 IT'JJl 

L=12 m 
---- -------

B=1200 rnm 
L=12 m 

B=lOOO mm 
L=l40 m 

3 
--------

I 1 

· 1 
1 

I 2 

_;. 

--· 
, 

.. 



--

_, 

\ 
...,,.- -
1 ·J 

CHARGE GHI~DI.NG 

.. 



• 

:--.-;.· .- . 
--~ 

\ 
__ -.ir.:· __ 

' ~ '. : . I U· .. :1·;,1 ~-I IC ~I 
:lu 

- --------------- ---- - ·------- .. -- --- ------------------
11 (j I ~ELT c:uvFn>J< lL: 1200 llllQ 2 I L::-170 m 

-------·· -------~ -----
150 I BELT CONVEYOR 

---
151 I DlSCHAl\Gli Tl\OLLBY 

~52 I CONTitmous WEIGH FEEDER 

1~·3 ICLAY GRINDING M~LL 

154 I VIBRANT SCREEN 

155 I B~LT COtlVEYOR 

1~6 ' AUTC•MA TIC 13ELT WEIGHER 

------ ----- ---
157 I HE[IIIJM CLAY GRWD~tJG HILL 

- - . 
158 I TAt~K WITH CHA!t! AGITATOR 

159 I CE~JTRI FIJGAL PUMP 

-
160 ITANK WITH CHAIN AGITATOR 

161 I ';EtJTR I flJGA L PUMP 

---- --
1132 I TAtJK WITH CHAW fl.GITATOR 

--· - . 

16.'3 I CElrfR I FUGAL f'l.J11P 

--· - -
164 I TANK WITH CHAIN AGITATOR 

--
165. j CENTRIFUGAL PIJMP 

---
166 1 '))tlTINUOUS WEIGH FEEDER 1-
167 I COUTIWJOIJS WEIGH 7EE:DER 

168 I BBLT COUVEYOR 

---

8=1000 c-.m 2 
L=eO m 

FOR BELT 2 
B=lOOO mm 

--------
Q=lOO t/~ 

D=7 m 
L=2.3 m 

B=650 mm 
L=14 m 

FOR BELT 
B=650 mm 

0=4 m 
L=l3.5 m 

-----
0=7.5 m 
H=6 m 

2 

2. 

8 

Q=3~0 m3/h I 2 I 
H=40 m 

·D=6 m 
H=4.5 m 

Q=l70 m3/h I 4 I 
H=40 m 

I 
I 

----------------
D='l.f.I m 
H=9 m 

' l I ---------------
Q=.'350 rr13/h I 2 I 
H=40 m 

D=6 m 
H=4.5 m 

Q=350 m3 /h I 2 I 
H=40 m 

Q=lOO t/h 5 

Q=l6 t/h 5 

8=1000 D'llD 5 
L=20 m 

•• 



!.•~- :-:-:,_· - -----· 

-..... -- . -.. - - I _.I 
- ------ --- . - -- - -

~ ~· :·~1 [·:-::..:t ·i.: 11 I' I 1 'N i" ~-:_::.;~; i Ci\ L I lit.1,;~~ I 1'~~~.l\R~S 
~:o 

•:; .. :.: .. ...,,_-, -:.• :-' I.,...., "'-.., t "< I 

I 
l. ....... _""\i..;L ...... d.:,llL...,j IIfY 

1-· ---···--·····-- ------·----- ---------
169 I AUTO~.l\'flC BELT WEll;tll·.R FOR BELT I 5 I 8=1000 mm 

170 I FINK CLAY GRINDING HILL D=4 m I 5 I L=l3.5'm .. 
171 I TANK WITH CHAIN AGITA:OR 0=6 m I 5 I H=4.5 m , 

-----·---
172 I CENTRIFUGAL PUMP Q=225 m3/h I 10 I H=67 m 

173 I TANK WITH CHAIN AGITATOR 0=7.5 m I 2 I H=9 m 

174 I CENTRIFUGAL PUMP Q=350 m3 /h I 2 I H=40 m 

175 I SUMP CHAIN AGITATOR D-=2 m I 5 I H=2.5 m 

176 I CEtJTRil'UGAL PUMP Q=170 m3 /h I 5 I H=27 m 

177 I :~It:GLE-SPAN OVERl!EAD ELECTRIC CJ=5 t I l I CK!\NK 

170 I SI NGLE-SFAN OVERHEAD ELECTRIC Q-'> t I 
'l 

I -"' " CRANE .. 
179 I SINGLE-Sf'AU OVEI\HEAD ELECTRIC Q=2 t I 1 I CRANE 

1403 I BELT CONVEYOR B=lOOO mm I 2 I 
~\ 

L=l40 m 

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

No 
------ - --------------

1501 !PNEUMATIC SCREW :PUMP 
I 

-------- ----
1502 I FHKDKR OF SLURRY 

--- ----
1503 I ROTARY KILN 

1504 I Gf .. \TK GOOLKR 

1505 I FKKDKR 
-

1506 I DRUM AFTER COOLKC 

-- ~- ----- -----------
1507 I APRON CONVEYOR 

I 
----- --

15013 I FAN 

- ----
15(19 I FAN 

---
1510 I Dl:~CHARGK CYCLONE 

-----
1511 I SCREW FKKDKR 

1512 I SCRl!."'W FKKDKR 
------

1513 I KLKCTROFILTKR 
--------

1514 I EX•' AIJ;-)TKR 

. - - - . ---------------- -------
lr..15 ! BLINK VALVE 

------
1516 I RAKE CONVEYOR 

-----
1517 I RAKE (X)NVKYOR 

1518 I CARf'~ ELEVATOR 
---

1519 I SWICK FKKDKR 

1520 I n«> CHAHBKR PUMP 
-- -

1521 jGANTRY CRANK 
----

1522 jBRIDGK KLKCTRIC CRANK 
-----

1523 I KLKCTRIC HOIST 
----

1524 I KLKCTRIC HOIST 

TECHNICAL I QUAN I REMARKS 
CHARACTERISTICS TlTY 

------
Q=36 t/h I 6 I D=200 mm 

-----
PISTON I 12 I REGULATION 

--------
D=6.4/5.8 m I 6 I L=190 m 

S=68 m2 I 6 I 
Q=42 t/h I 6 I 
D=6.4/5.8 m I 6 I L=60 m 

B=BOO mm I 12 I L=lOO m 
-

H=5.1 kPa I s I Q=33000 m3/h 
-

H=9.2 kP.:i I 18 I Q=58000 m3 /h I 
D=1200 mm I 6 I 
Q=42 t/h I 6 I 
Q=12 t/h I 12 I 
S=129.8 m2 12 I 
~---~-------~1 I 

H=6 kP& I 12 i 
Q=420000 m3/h I 

--- - ______ , 
D=300 mm 1180 

8=320 mm 
L=21 m 

L=320 mm 
L=32 ID 

12 

24 

Q=500 kg 1 

Q=60 m3/h 6 

0=1800 am 6 

Q=lOO t 6 

Q=5 t 1 

Q=2 t 1 

Q=3.2 t 1 
------ ------------------ ------



\ 

--- -- ------ ---- - ----- ----- - --- - ----------- -- ------ -- --------- --- -- --- ------- ----1 
ITEM I DESCRIPTION I TECHNICAL I Q!JANI REMARKS 

No CHARACTERISTICS! TITY 
I 

------- -- --- -- ------- -- ----- --------- - - ------ ------
1525 I EJ.FGTRIC HOJST Q-=3. 2 t I 6 I I 

---- ______________________ , 
• __ 1526 I ELECTRIC HOIST Q=5 t I 3 I __ · __ I . 

1527 I SINGLE-SFAN OVERHEAD ELEC-fRIC Q=5 t 2 I 
CRANE I 

=:j 
.. 

1528 !RACK GATE 24 

-~ \ 
-~ 
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DRYING OF BKLLITK HUD 
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1 .... 

' 

(~ '{ --

ITEM 
No 

1"151 

t:ESCRIPTION 
I 

-- ------- - T-E-CH~;ICAL. -- i Qr JAN-, RE;~ARKS- -1 
CHARACTERISTICS,TITY 

----------- -------------- -~--- --------I IlRUH DRYER D=3.2 m I 4 I 
1752 

L-=27 m 
----------

H~2.4 kPa I 4 I 
Q=18000 m3 /h 

---- ------ ------------------- - ---------
1753 I FAN 

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

1754 I CYGLJ)NK 

1755 I ELEGTF\.'OFILTER 

1756 I EXHAfJ:;TER 

H=2.5 kPa I 4 I 
Q=30000 m3/h 

D=2360 mm 8 

S=41 m2 4 I 41-------1 H=3 kPa I 
Q=200000 m:?/h 

I 

----- - ---- - ----- - - ----- -- -- --------· -------- ----------! 
1757 jBLINK VALVE 

------- - -- -- - -----·----------
1758 I SCREW CONVEYOR 

D=300 mm 

D=320 rrim 
L=6 m 

t6 I 

4 

------ ---~-------------- --------- ------
1759 I :;CREW CONVEYOR D=320 mm 

L=.30 1r1 

-------- ----------- ----- -------
1760 I BELT CON\i iYOR 

----
1761 18KLT CONVEYOR 

1762 I ELECTRIC HOL;'l 
- -----------------------

1763 I ELECTRIC HOI:3T 

8=1000 1ram 
L=82 m 

8=1000 mm 
L=70 m 

Q=3.2 t 

Q=l t 

4 

2 

2 

I 4 I I 
---, -8 ,--- --, 

- --------- --- ------ ------- --- -------. ---------· ---

.. 
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Cf:~fr:NT GRINDniG 



j I i·.:1 
r:" 

. - . - - ------· -- -- ----------------~ - . -· ---· ---
l l;(>O I cr:rn-:trr H 1 r..L 

- -----· - - -
l!Jf) 1 J SEPARl\TOR WITH CYCWNES UNIT 
--- --- ---

11302 I ZIJGTION FAN 

!803 IG/\Tg FEEDER 
-- -

1804 I Pt:EUMATIC TROUGH WITH FAN 

1805 J PNEUMATIC TROUGH WITH FAN 

1006 !PNEUMATIC TROUGH WITH FAN ,., 
I --

1307 I rr:E1J: .. .AT1c TROUGH WITH FAN -
--- -

1808 I PHEU?1ATIC TROUGH WITH FAN 
---- ·-

11303 f PNEUMATIC TRt)IJGH WITH I•AH 
----------- ----· --· 
1010 I BIJCKET ELliVATOR l 

- -----
1811 I CHAMBEH PNEvi-:ATIC PUHP 
------- --
1812 I ~~:JCTIOtl FAN . 

1814 f 2 CYCLJ)t:ES UN IT 

&. 1815 I 3 CHAMBERS 1 SE(,"f ION HORIZONTAL 
ELECTRICAL FILTER 

1816 I SCREW CONVEYO_R 

1817 I BRIDGE ELECTRIC CR.A.NB 
-

1818 I BRIDGE ELECTRIC CRANK 

1819 I SUIGLE-SPAH OVEFJiEAD ELECTRIC 
CRANE · 

1820 I SJNGLE-::>PAi~ ~'.'ERHEAD ELECTRIC 
CRANK 

I· 
-- --··· -------

I 'i" t" L"1 ••• I ' ' [ I .. ' . 'l I 1·1 · .. ' 1 • ~· • ... A-~,·.,:.\:. \ : . ~ ... ~ ... -':"\. \ .. ,/\ \."'\S 
l_l!.»hhlJl. !·. l .~ill~ 'I 1 y 

D=4 in I 9 I 
L=13.5 in 

D=5 m 

Q= 160000 m3 1hl 
D=300 mn. 

8=400 mm 

B-=630 DlUl 

B-=630 inm 

8=630 mm 

B=630 rrim 

H=32.9 m 

Q=lOO m3 /h 

9 

9 

72 

18 

9 

9 

9 

9 

9 

9 I 
9 I -------------------

Q=105000 m3 /hf 

0=1400 rr.m 

S=28.7 m2 

D=320 mm 
L=22 DI 

Q=lO t 

9 I 
9 

9 

9 

t I 
-------------

Q=32/5 t 

Q=lO t 

1 I 

I 1 I --------------
Q=2.5 t 

1 1 ' 

, 
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90/20'1/205. 

' 

CONTRACT /{ ! I 
I 

I 
- - ---

' i 

1 3 3 9 6 3 6 T .. -I 

THIS tJR.AWlllf; /$ NOT TO !E RAZGAH NEPHELINeS PROCeSSING PLANT 
ltEnODUCEIJ OR. TRAN~E~· (/RAN) I -
I.ED TO OTHE1. (),tf;Alf I ZATION $ 
O~ ff~SONS WITHOUT ACREE• ALUMINA PRODUCTION. 

PHJ3E SHEET SHEETS; He NT WITH VAMI NEPHELINf RECEtYlrlG UNIT. ' NEPHElltlf STORAGE. Pus 2 Fltlf NE PHH ltlf CPIJ')tmlG 
' 

VAMI 
, 

LOCATION LA Y,-QUT . t I 

' ' LENWCRAO 



' 
\ 

j-

SECTION 1 

802 

~JO 

//7 /// /.// ,,77 ,,,,.,--' ,,,,. 

//I 

;i/ //I /I 

IS.:. 

3-312) 

202 
I 
I 

II L, . r-
I 



t. 

/// /7/ /// /// 7// /,';/ 777 

6{}00 11000 

1!8000 

IS.5000 ;f 6000 

19.800 
~ --~------- P/3 

12.000 J 

/~tJtJO!J 

sec. T ION 2 



--:_ .. -. \ 

ell 

5{)00 11000 6000 

tEBooo 

36000 

0 
PIE Bii 

(J,!}00 

~-~~.--~~~~~,,...-~__,,..,..,.....--,.,,...,.-~.,...-~~-:-¥~--r.¥-~~ 
/.-/ 0-: 

/~tJtJO(} 

SECTION 3 



' 
I 

... 
-~- ·-

·:5 

!EOO 
12.tJtJ(} 
~ 

(),!}00 

'kO 

I 

"-50121 
-~ .. 

28000 

6'tPOOO 

SECTION 4 

THE ·VIEWS ARE SHOWN IN SCALE 1:500 

CONTRACT /{ 90/204/205 

THI~ DR.AWlllG IS NOT TO !£ 
Ac PRODUCED OR T~AHS~E~
~ED TO OTHE-' 0/lf;Alf/ZAflONS 
0.( PERSONS WITHOUT ACREE· 
11ElfT WITH v AM I 

1339636-T 
' 

RAZ GAH llePHEL IN£s ·PROC£ss1NG P~AN r 
(/RAN) 

PHA3£ SHEET S1u:r:r:. 

POS l 

AlUMlrlA PRODUCTION. 
NEPHEWJf RfCEIVlrlG UtllT. 
NEPHELIPlf STORAGE. 
fltlE tJf PHflltlf CRUSHltlG 

SECTIONS VAMI 
L!tWJf;RAD 
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SECTION 4 

CONTRACT /{ 90/20't/205 

THIS l>R.AWING IS NOT TD !£ 
iEPRODVCED OR TRANS~Elt.· 
RED TO OTHE~ tw:iAH/1.ATIONS 
0~ P!RSONS WITHOUT A.CUE· 
HENT 'WITH VA M / 

1339636- T 
RAZGAH NEPHELIN£S PROCESSING PLANT 

(/RAN) 

P~.ASE SHEET SNffTS 

POS 4 

ALUMIHA PRODUCTION. 
NE PHE LINE RECf IVIUG. ll"IT. 
NEPHELINE STORAGE. 
Fl~Jf Nf PHH IPlf CRUSHIHG. 

SECTIONS 
VAMI 

LEmw .. ruo 
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1. EXPLANATORY NOTE 

The Specification of Main Technological Equipment is given in this volume. 

This Equipment is vore~een tor the Installation on the Alumina. Soda-Potash 

and Cement Produ~tion ot Nepheline plant. 

The Main Electrical Equipment and Materials of the Kxternal Power SUpply 

are also given. 
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·• 
NOS I Type. 

Trans. I 

No according Naml' and technlcnl choracterlsUcs brand, 

to process No modl'I, 

flowsheet code 

ALUMINA PRODUCTION 
Process part 

Receiving unit for nepheline 
ore with wagen tilter 

I Part I. Equipment 

• Handling equipment 

1 Stationary rotery wagon tilter 
for dischnrge of 1J4 t wagons 
complete with car pushers and 
installation for collection 
of empty wagons, 75 kW motors 

2 Heavy duty apron feeder,apron 
width - 2400 mm 
Productivity - 900 t/h 
100 kW motor 

J Electric overhead crane, 
l/c 32/5 t 
Mo*or 50 kW .. 

4 Movable hand-operated hoist, 
l/c 8 t 

5 Movable hand-operated hoist, 
l/c • 5000 kg 

.\ 

- _..... - - -- --

Unit 
of Quan· 

ffi('llSU· tlty 
rement 

pee 1 

" 1 

" 1 

pea 2 

pee 1 

·---· .. 

Net weight, kg 

of one total 
piece 

. 

231000 231000 

147970 147970 

28000 28000 

300 600 

150 150 

.. 

~ ......... -

6 

Manufacturl•d 

lndlgenousl y 

\' 

_, 

t • 
•l 

,, 

'(: 



NOS I 
I Trllns. 

No according / 
to process No 
flowshcet I 

6 

7 

I 

.\ 

I 
I 
I 

I 
I 

,~ 
-~-:.~ 

Name and lt•chnlcal rharaclNlstlcs 

Movable hand-operated hoist 
l/c 3200 kg 

Movable hand-operated hoist 
l/c 1000 kg 

Total: 

Type, 
brand, 
model, 
code 

Unit 
of Quan-

mt•asu- tlly 
n·mcnt 

pee , 
pcs 2 

Net weight, kg 

I of one total 
piece I 

90 90 

45 90 

407900 

------ .. 

7 

Manufactur<>d 

Indigenously 

---

., 
t 

I 1; 

\\ 



.-'/'-~ - / 

NOS I 
Trans. 

No according I Name and technical charactertstlcs 
to technological No I 

flows beet I 
I 

I 
I Nepheline ore storage 

I Process design 
I Section I. Equipment 
I 
I Handling equipment 

(conveyors, discharging cars, 

I feeders, cranes, hoists) 
I , Stationary belt conveyor, 

length 145 m, belt speed 1.6 m/e, 

l 
belt width 1200 mm, gear ratio -
40 

I Electri~ motor power 160 kW 
I 

2 I Reversible belt conveyor, 
length 50 m, belt speed 
1 .6 m/s, belt width 1200 mm,• 
gear ratio - 40, 
Ele~tric motor power 22 kW 

3 i Stationary belt conveyor, 
l length 150 m, belt speed 1.6 m/s, I 

I 
belt width i200 mm, 
gear ratio - 40, 

I I Electric motor power 55 kW 
I I 

4 I 
I 

Stationary belt conveyor, 
! length 150 mm, belt speed 
i 

I 1.25 m/s, belt width 1000 mm, 
gear ratio - 50 

I Electric motor power 22 kW 

.\ 

Type. 
brancl, 

Unll 
of Quan· 

model. measu- Uty 
cipher rement 

I 

pc , 

po I , 

pea 2 

II 2 

Net weight, kg 

of one total piece 

46560 46560 

15200 15200 

47700 95400 

35000 70000 

• 

8 

Whom lo 

be 1upplled by 

~ 

l ',i! 
" I 

tc,·· 



0~ , , 

;\;OS i I 

No according '. 
Trans. 

Name and technical characteristics I 

to technologlcall No 
i flowsheet 
I 

' I i 
Movable apron feeder, apron 5 I 

! width 1000 mm 
! I Capacity 200 t/hr 
I I Electric motor power 15 kW 
! 

6 I 
I Discharging car for conveyor I 

with belt 1200 mm wide. 
' Motor power 3 kW ! 

I 
I ,,., I Caterpillar bucket excavator. I ! 

I Bucket capacity 5.0 mJ 
I Motor power 250 kW 
I Voltage 6000 V 
I 
I 

8 I I Portable electric hoist, 

I I capacity 5 t 
I 

' I I 

9 I Portable electric hoist, 
: I capacity 2 t 

: 
I 
I I 

10 I I Suspended single girder bridge ' 
i I crane, capacity 5 t 
I I Motor power 10 kW 
I 

I I 

I 
I Total a ' i 

i I 
I I 

.\ 

- - -- ~ -- - -

I I I I 

Type. Uull I 

brand. of Quan-
model, measu- tlty 
cl phcr rement 

I 

I 
pc 2 

I 

pc 2 

pc 2 

pc I , 

pc 4 

pc 2 

.. 

Net weight, kg 

I 

of one 
piece 

total 

15000 .3000 

10253 20506 

175000 350000 

1150 1150 

65 260 

10000 20000 

649076 

I 

I 

I 

--- --: ._, 

9 

Whom to 

be supplied by 

_ .... 

' 

I 

. :~ .. 



:'\OS i 
I 

I 
I 

Trans. I 

No according ; I 
to ter(rnologlcal: No i 

flowsheet ! I : 
I 

I 
I 

I 
i 
i 
I 
I 
I 
I 
I 

1 l 
I 

2 

' 

I 

I 
I 

I 
I 
~ I 
I 

I i I 3 I 

I 

I 
I 
I 

I 
4 l 

I 

I 
l 
\ 
I 
I 
I 

i 
! I 

I 
I 

I I 
I 

I I I 

.\ 

-~ 
~ ..... , ,,,,,. 

I 
I Net wet;:it, kg Type, Unll I 

Name and l<'chnlcal characteristics brand, of Quan· 

I model, measu- tlly of one total cipher rement piece I 
I i 

FINE CRASHII;G ON NEPHELINE PROCBS :> I I 
I I 

I 
. 

Part I. Equipment 

I Crashinr milling and dressing equ~pment 

Inertial based screen with cover pc 4 -640 39560 
1750 x 4100 
Motor 1a.5 kW 

Fine-crushing conical machine pc 2 80000 176000 
Productivity 260 t/h 

I ' 2200mm2 
Motor 250 kW 

I 

Voltage 6000 V 

Oiling set pc 2 1.300 2600 
Productivity 125 l/min I 

I Motor 8.55 kW 

Hydraulic unit motors total I 
pc 2~ 470 940 

power 14 kW 
-·I-·-·------ - ---·--------· . . - --·- .. -

Total: 218100 

" 

I 

• 

I 
/ 

l 

l 
j 

~o 

Whom to 

be supplied by 

.. ---~ -···· 

---

' -<I 



NOS i Trans. 
No according I 

to technological No 
flowsheet 

i 
i 

I 
I 

4 

I 
I 
I 
I 

5 i 
I 
i 
I 

I 
I 
i ,,. I 

0 I 
I 
I 

I 
I - '• i 

\ ~ -; ·-
i 
' 
' 
i 
I 
I 

! 

I 
I 

,\ 

I 

,~ 
-~~ .... ~ 

i Name and technical charactertsttcs 

I 
I 

I 

i 
' 
; 

i 

Stationary belt conveyer 
L::s150m 
B = 1000 mm 
v = 1,25 
Gear ratio 40 I Motor 110 kW 

I 

!Stationary belt conveyer 
L • 175 m 
B • 800 mm 

I Gear ratio 40 
1 
Motor JO kW 

I Stationary belt conveyer 
IL • 35 m 
l B • 800 mm 
: v a 1,25 m/sec 
! Gear ratio 40 
! Motor 11 kW 
I 

i 

: 

I 
! 

i 
I 
i 

I Unit Type, 
Quan-brand, of 

model, measu- tlty 
rl pher rement 

pc 2 

I 

pc 2 

I 

pc 2 -

Net weight, kg 

of one total 
piece 

I I 

60500 121000 

27000 54000 

·~600 17200 
--- -. 

... 

1{ 

Whom to 

be supplied by 

.-" 

•· ~! 

'" 



.. 

.\ 

'"':.. 'l 

NOS i I -- l 
! Trans. ; Type, I Unll I 

No llCCordlng I 1 Name and tcchnlcal charactertstlcs brand, I of Quan· 
to technological' No ' model, 

1 

m('USU· Uty 
Uowsheet I ! cipher rement 

7 

8 

9 

10 

11 

12 

13 

14 

I I 

I 
: Stationary belt conveyer 
1L • 20 m 
I B • 1200 mm 
i V • 1, 25 m/oec 
i Gear ratio 40 I Motor 7, 5 kW 

I 1200 mm - belt automatic 
. conveyer weigher 
I 

Discharge trolley 
for 1000 mm - belt conveyer 

I Motors 7, 5 kW 
I 

Apron feeder 
B • 1200 mm 
Productivity 100 t/h 
Motor 26 kW 

I Overhead electric 

1

1/c 20/5 t 
Motors 40 kW 

I 

j Suspended overhead 
1 electric crane l/c 

crane, 

1-beam 
• 5000 kg 

1

1 Hand-operatf"d movable hoist 
l/c • 2000 kg 

I 
: Hand-operated movable hoist 
: l/c • 1000 kg 
I 
I I Total: 

pc 

po 

po 

pc 

pc 

pc 

pc 

pc 

4 

4 

i 2 

4 

1 

1 

6 

6 

Net weight., kg 

of one I total 
piece 

6600 

450 

9100 

20600 

20000 

1800 

65 

45 

26400 

1800 

18200 

82400 

20000 

1800 

)90 

270 
)4)460 

·----· .. 

12 

Whom to 

be 1upplled by 

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

-~ 



-

NOS 

No according I Trans. 

to technologtcalj No 
llowsheet 

i 
I 
I 
I 

I 
I 

I 
.... 

I , 

"" 

\ 

"'· ..... ,,, 

I Type, I Unit ] 

I Name and krhnlcal charactertstlcs brand, I of I Quan· 
, model, measu· tlty 
1 cipher reme11t 
I 

I Limestone intaking and primary cf shing 

1

1 

· Technology 

I Part I. l~quipment 

I Crush-milling and dressing equipment 

Jaw crasher 
2100 x 1500 
Productivity 600 m3/h 
Head drive motor 250 kW 

I 
1 Thick oili~ station 
Productivity 0,075 l/min 
Motor 0,4 kW 

I I Oiling station 
i Productivity ·ro l/min 
1 Motor 2,2 kW 
I 

I Total: 
i 

I 
I 

I 
! 

I 

pc 2 

pc I 2 

I 
pc I 2 

I 

Net weight, kg , __________ _ 
of one 
piece 

120000 

115 

115) 

total 

240000 

230 

2)06 

i 
242536 

·---- ~ . 

13 

Whom to 

be 1upplled by 

" 
.-' 
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.f" 

NOS 
i I I I 

I Type, Unll Net weight, kg I 
Trans. I brand, I of Quan· Whom to 

No according Name and technlcal charactertsucs I 

No model, I measu· 
I 

to technologlcal 

I 
tlty of one i total be 1upplled hy 

flowsheet 
cipher rement piece I 

I I I I 

!Handling equipment I 
! 

I 
I I I 

2 I !Heavy type apron reeder pc 12 120000 240000 
I 

i 
I 

i B • 2400 m 
I I IL • 18 m 

Ip • 75 kW max 
I 

_.., 

3 i Overhead crane 
I l I c 50I1 2 , 5 t pc 1 44600 44600 

4 I I Movable hoist I 

I 11/c • 2 t pc 2 65 1)0 

' Total: 284730 
I I 

i ' I 

l I I 

I I I I 

' ' 
I 

I I I I 
.... 

. \ 
·--·- ~ 



{5 

' . 
; 

I I 11 i l Nl•l wei~ht, kg 

I Whom 10 

~OS ; ; Typl', 
Quan-l Trans. N111111• ;111ol l1·d1nirnl d1aracleristics hr anti, of i h~ Sil pfilil'c\ iiy 

:\o accortlini: 
model, llll'ltSll· lily or one 

I to I al 
I 

to ll'chnoto.:ical : No 

I cipher remt'nl piece flowshcl'l .1 

Secondary limestone crushing 

Technology 

Part I. }!;quipment 

Crashing, milling and dressing 
equipment 

-- I 
I I : I ~ 

1 I ' Inertial ~creen l'MT-?IM 
2500 x 50v0 

I l pc engine power JO kW I 2 I 12500 I 25000 

2 I , Secondary crushing machine 
rJ 2200 mm I I I I I 173600 
engine power 250 kW 
Voltage 6000 V " I 2 i 86800 I I I ! 

' Oiling set productivity 125 l/min I I 
I I 

engines power 8,55 kW " ! 2 j 1300 I 2600 

1 Hydro unit 

I I I 2 engines power -.14 kW " 1470 1940 
I 

202140 

I I I j I I ... ' 
I I 

' Handling Equipment 

3 I i Stationary belt conveyer 
L • 220 m B ~ 1200 mm 
V • 1,6 m/sec 
engine power 315 kW 

I I I I 71000 gear ratio - ~O " 2 l 142000 

.\ 

·----· .. 



;\;OS ! 

I Trans. :So according 
to tr-chno!o~ical ; No 

Hew sheet I 

I 

4 

5 

.. 

. \ 

I 

i 
I 

• ~ ... # ... 'l,.. 

Nam<' ancl h·rh11ic;il characteristics 

Electric overhead crane, 
l/c - 20/5 t 
Engines power - 65 kW 

Electric hoi~t, movable 
l/o • 2000 k11: 

Total: 

Typl', 
hr and, 

model, 

I cipher 

16 

lJ 11 i I I Nl't weight, kg 
Whom to ol Quan-

be supplit'rl hy rneasu· lity of one total remenl piece 

I 

I 
I 

" I 1 !35000 
135000 
I 

I I 

I " 12 165 : 1)0 

I I I I 1771 JO I ~ 

I 
I 

i 
I 

I 
I 
I 

.. 



:'\OS j 

:-.io according • Trans. 
to tl'chnoloJ:ical ' No 

flowsht'el I 
I 
i 

, 

2 

3 

4 

.\ 

"'·,, 'l 

i Ty pl'. 

Nanw ;incl l1•rli111n1I d1aractl'ri!'.lics hr and, 
modl'I, 

I 
ciphN 

I 

: n1'"'-""-" T TIU l.'~IJV'\t..1\.."111 0n11cUT'tJt! IAITll'IU' ~~~1UitNTNn 

'l'~CHNOLOGY 

Part I. ~quipment 

Crushing, milling and dressing 
equipment 

Inertial based screen with cover 
1750 x 4100 

• Engine power 18,5 kW 

! 2-layer inertial screen 
1750 x 4000 
Electric engine power 18,5 kW 

Hammer crusher r.J r • 1 JOO mm 
~roductivity - 200 m/h 
c:n~ines power 200 kW 
Voltage - 6000 V 

Total: 

Handlill8 equipment 

' Belt stationary conveyer 
B. 1200 mm; V • 1,6 m/sec 
Geo.r ratio - 50 
L • 240 m; engine P • 250 kW 

tJ 11 i I 
ol 

mt•llSll· 
rl'ml'nl 

I 

pc 

II 

II 

" 

Quan-
lily 

I 
I 

8 

2 

8 

2 

I 

Nl'I weight, kg 

or one 
piece 

i 
I 
I 

I 
I 9640 

I 
I aooo 

I 
i 

[ 13000 

76000 

I 

total 

77120 

16000 

104000 

197120 

152000 

·---- .. 

17 

Whom to 
hf' SU pptiC'rl hy 
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,-' 



.\ 

~OS I 
:\o acccm.ling ; 

lo tcchnoioi;:ical , 
flowsheet ; 

I 

5 

6 

7 

8 

9 

10 

11 

T•ans. 
No 

.,....# 'l .· , 

Nanll' ;11HI h•rhniral C'l1aractcrislics 

Dischnr~inR trolley tor 
1200 mm - belt conveyer 
Engine p • 8 ':W 

' Stationary bcl t conveyer 
E • 1200 mm; V • 1,25 m/seo 
Gear ratio - 40 
Engine P • 7,5 kW 
L • 20 m 

Movable belt conv;;yf>r 
1 B • 800 mm; V • 1, ~5 m/sec 

Engines power - 26 kW 

Apron feeder 
B • 1200 mm 

' rroductivity - 200 m/h 
Engine power max.- 26 kW 

[ Belt convcy~r wei~hcr, 
·automatic for 1200 m - belt 

Vertical chain elevator 
Productivity 'i5 m/h 
H • JO m 
Engine P • 7,5 kW 

On~-beam overhead susp~nded 
crane l/c = 5000 kg; H • )6 m 

1 Engine P = 9,7 kW 

Typl'. 
hr and, 

model, 
rirher 

l lnil 
o( 

ITI<'ai>ll· 
rem1•nl 

, pc 

II 

" 

" 

" 

" 

" 

j I Net weight, k;·~-, 
1 Quan· 

lily or one 
piece 

2 I 10253 

! 

10 I 6600 

10 I 14000 

I 

10 I 206o0 

10 1450 

2 I 4700 

1 I 1800 

total 

i 20506 
I 

I 

66000 

140000 

I 
206000 

4500 

9400 

1800 

·---- .. 

{8 

Whom to 

ht' ~uppli<'d hy 

'( 

__, 



NOS 

="o according 
to ter:hnologlcal 

flows heel 

12 

13 

Trans. 1 

No 

..... -;.. 'l 

Name and tccllnlcal characteristics 

Electric overhead crane 
l/c - 10000 kg 
Engines P = 32 k" 

Hand~erated movable hoist 
l/c • 2000 leg 

Totnl: 

TY'1 v .•. ·l;; .~. ... ' .: 1" - i I 

.\ 

Type, 
brand, 
model, 
cipher 

Unit 
of 

measu· 
rement 

pc 

pc 

I 
Net weight, kg 

I Quan· 1---------
1 tlty 

! 1 

10 

of one 
piece 

22600 

65 

total 

22600 

. 
650 

62.3456 

·---- .. 

(9 

Whom to 

be supplleu by 

., 
.--' 



•• 

:'\OS I 
.'-lo ac-cordini;: I 

to technoloi::ical . 
flows heel 1 

1 

2 

3 

4 

. \ 

I 
Trans. 

No 

' ..... ,, ";.' / 

Namt' :111cl l1·l'11111ral rl1araclcri!\lics 

Limestone atorehouee 

Technology 

Part I. &iuipment 

Handling equipment 

Stationary belt conveyer 
L :a 480 m B = 1 200 mm 
V • 1 .. 6 m/sec 
Engine power )15 kW 
Gear ratio - 50 
Steel structures 
O'Onve·yor· ·frame a 
Reversive belt conveyer 
B • 1200 mm; L ~ 50 m 
V • 1.6 m/scc 
h'ngine power 45 kW 
Gear ratiC' - 40 

Stationary belt conveyer 
L • 400 m B = 1 200 mm; 
V • 1.6 m/sec 
Gear ratio - 40 
.r.!ngine power - 200 kW 

Stationary belt conveyer 
L = 450 m; B = 1200 mm 
V=1.6m/sec 
Gear ratio - 40 
h'ngine power 200 kW 
Steel atructurefl nnd conveyor 
f"l"A.meo 

Typt', 
hr and, 

model, 
cipher 

l lnil 
of 

llll'llSll· 

reme11 t 

pc 

" 

II 

" 

Quan
tity 

2 

2 

2 

2 

Net weight, kg 

of one 
piece 

1.))000 

16500 

84000 

90000 

total 

i 
1· 

I 
i 

I 

266000 

JJOOO 

168000 

180000 

·---·· .. 

20 

Whom lo 

he !>U rP I i<'<l hy 

~ 

... 
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NOS 

No according 
to process 
llowsheet 

6 

7 

8 

9 

10 

11 

\ ' v 

12 

.\ 

~ ........ 'l / 

Trans. 
Name and h·rhntral rharacterlsttcs 

No 

Movable be)t conveyer 
B• 1200 mm 
L = 15 m 
V .. 1,6 m/sec 
Engines P = 26 kW 

Diecharginp, trolley for 
1200 mm - belt conveyer 
Engines P ~ 8 kW 

One-beam suspended overhead 
electric crane l/c = 5000 kg 

Front-end loader ) 
Bucket cap • - 7.65 m 
Engine power - 405 kW 

Movable e1ectric hoist 
l/c • 5000 kg 

Movable hnnd-op~rated hoist 
l/c • 2000 kg 

Total: 

Special cars 

Wheel excnvntor 1 Productivity J?O m·/h 
~ines P = 150 kW 

0 

T _ . .,.-... ----

el 
Type. Unit 

Net weight, kg 
Quan· Manufa~lu"d 

brand, ol 
model, measu· tlty of one to~al 

Indigenously 
code rement piece 

. 
pc 2 10000 20000 

---
" 2 10253 20506 

" 1 1800 1800 

II 2 7300 1~0 

II 1 1150 1150 

• 
" 4 65 260 

705316 

II 1 75000 75000 

I 

.. 



~OS 
I 
I 

I 
No according , Trans. 

to technological ; No 
flowsheet 

! 

1 

2 

.\ 

I 

i 
I 

I 

/:. 'l 

Na1111• ancl t1•cl111ical characteristics 

Milling Technology 

Part 1. ~quipment 

Crushing, millinR and dressing 
equipment 

' Pipe mill ~ 3200 mm 
L "' 15000 mm 
Main engine power 2000 kW 
Voltage 6000 V 
Complet?. with: 
- mill beari~s oiling station 

Q • 50 l/min 

l!;ngines power 7 kW 

- Main (head) yenr ailing 
station 
Q • 125 l/min 
h'ngines P = 17 kW 

Total: 

Chemistry Equipment 

Chain mixer~ 4.5 m 
H • 3 m 
Engine P a 15 kW 

Type. 
hr anti, 

model, 
cipher 

llnil 
o I 

measu-
remenl 

pc 

" 

II 

II 

Net weight, kg 

Quan-
lily of one 

piece 

12 462000 

12 1600 

12 I 2600 

I 

12 . I 6900 

! 
I 
I 

I 
t 

total 

5544000 

19200 

.31200 

5594400 

82800 

.. 

22 

Whom lo 

I 
be supplied hy 

,_.J 
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23 
NOS I 

Type, lJ 11 i I Ntt weight, kg 
Whom lo 

' I . I Trans. 
Naill(' a111I kd1n11:al characteristics hr and, of Quan-

I.le supplied hy 
No accordml-! ; : 

mod1•I, llll'SSll· lily or one total to technological 1 No I 
CiphN rement piece flows heel i I 

! 

I I 
3 I , Chain mixer 

{6 7500 nun 
H ::1 9000 mn 

I ' i • 
i ! ' 

i 204000 ? • 18,5 kW pc 8 '25500 
I I 

I 

4 SumpF mixer ' I 
rJ 2000 mm \ 

; I 

I ! 
H • 2500 mm I I 6 

_, 

. ' I 
t 1950 P • 5.5 kW 

I II 111700 I 

Total: 
I 
I : I i 298500 

I 
' Pumps 

5 I Centri!uKnl pump 
Productivity 85 m3/h ; 

pressure 40 m, I I " I 12 i 1270 j 15240 

, P • 45 kW 
\ .' 6 I ; Centrlfu~nl pump 3 

I 

I Productivity 170 m /h I ' Pressure 40 m ' I 

P • 75 kW I " I 
4 i 1660 

I 6640 I 

7 ' I Centrifugnl pump ) 
i I 

I 
I 

I 
i 

: Productivity 70 m /h I 
I 

', I 
.Pressure 27 m 

I 
I a 

I 

P = 22 kW I II I 1155 : 9240 

I 
I 

' I 

8 l Centrifugal pump productivity I 
I 

112 m)/h. Pl·essure - 17 m I 
I I I 
I 

j 1260 ! 30240 P • 10.5 l<.W I " I 24 

l 
\ 

" 



NOS 

No accord: 
to proce" 
flowshet> 

9 

10 -v 

• 
11 

12 
1· 
G 

& 
:t 13 

~. 
,,; 
~. 

14 < 
ID 

c: ... 
a. 

.\ 

- Trans. 
• ... 

No 

_ ........ 'l 

Name and IE>chnlcal characteristics 

Centrifugal pump, 
productivity J50 m3/h 
Pressure 40 m 
p • 132 kW 

Centrifugal pump, 
pr~ductlvity 170 m3/h, 
Pressure 40 m, P = "!J? kW 

Total: 

Handiing Equipment 

Stationary belt conveyer 
B • 1000 mm 
La140in 
V • 1.25 m/sec 
P a 75 kW 
Gear re.tio - 50 

Automatic weigher for 1000 mm -
belt conveyer 

Stationary belt conveyer 
:a = 1000 mm 1 B = 80 m 
V = 1,25 m/sec 
P • 15 kW, gear ratio )1.5 

Electric gravitation feeder, 
productivity 160 m)/h, P • 4 kW 

0 

·-
Type, Unit 

Quan· brand, ot 
model, measu· Uty 
code rement 

pc 2 

" ·6 

" 2 

II 2 

I 
" I 2 

" .3 

N~t we11ht, k1 

ol one 
piece 

2825 

1430 

29700 

400. 

16200 

.3220 

.to,a1 

5650 

8580 

75590 

59400 

800 

)2400 

9660 

·---- .. 

2'1 

;\\anufa~tured 

Indigenously 

·,, 
_., 
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NOS 
Trans. 

No according 
to proce11s No 
flowsheet 

I 
15 

16 

17 

18 

i9 

20 

21 

22 

.\ 

.... ., 'l 

Name an!I t.-chntcal char11rtertsttrs 

Dischnrgin~ trolley for 
1000 mm belt conveyer 
P • 8 kW 

Stationary belt conveyer 
B = 650 mm, L = 20 m, 
V ~= 1 m/sec, P = 7, 5 kW 
Gear ratio~·25 

Automatic weigher for 650 mm 
belt conveyer 

Stationary belt conveyer 
B = 1250 mm, L = 180 m, 
V • 1.6 m/sec, P • 200 kW 
Gear ratio - 40 

Electric overhead crane 
l/c 20/r:> t; P = 76 kW 

~lectric overhead crane 
l/c 50/12 t; P = 180 kW 

Automatic weigher for 1200 mm 
belt conveyer 

Stationary belt conveyer 
B • 1200 mm; ~ = 180 m 
with ctincharging trolley 
P • 90 kW 
gear ratio 40 • V = 1.6 m/sec 

c'5 
Type. Unit Ntt wel1ht, kl 

Manuf~tured 
brand. ot Quan-

I model, measu- tlty of one total Indigenously 
code rement piece I 

pc 2 5174 • 10.)48 

. '<,. 

" ' 7 2200 
~ 

15400 

" 7 150 1050 

II .) 50000 1"5000C 

v 2 2.3800 47600 

• 
II 1 58000 58000 

II 3 450 1350 

II 3 44300 132900 

·--- "' 
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26 . 

NOS Type. Unit Net we11ht, kl 
M1nufa~u1"'d Trans. 

Nim" and lf'("hnl("al characteristics brand, of Quan-

I ).lo according I model, measu- tlty of one tot1I Indigenously 
to proce~s I No 

code rement pltte llowsheet 

I 
Discharging trolley for 1200 mm I 

2.3 I belt conveyer ? • 8 kW pc .3 10253 .307?9 
I 24 Disk feeder, ~ 2000 mm 

Max.productivity 112 mJ/h . 
P • 11 kW " 4 3350 13400 ~ 

• 
25 Electric overhead crane 

l/c • 5000 kg ~ 

P • .30 kW " 1 15000 15000 

26 Suspended electric overhead 
crane 
l/c • 51 0 t 

" 2 ·2000 400.0 P • 10,0 kW 

27 Overhead electric suspended crane 
l/c 2.5 t . 
P • 6.8 kW " 2 1800 3600 

28 Overhead electric suspended crane • 
l/c • 1. 6 t · 
P • 4.2 kW " 2 1600 3200 

29 !>assenger lift 
~, l/c • 320 kg II 1 500 500 - Total 1 589367 

' 
0 

.\ 

·---·· .. 
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27 

NOS i 1 ! l Net weight, kg I 

' 
Type, · Unit I 

I Trans. I 
branll, I of 

1 
Quan· 

Whom t0 

No according 1 
Name and technlcal characterlstlcs I 

to technological No 
1 

model, \ mcasu· my of one total be 1upµlled L 

flowsheet 
ct pher rement piece 

I 
I I ! Correction and retention basins 

I I 
' 

I I l'rocess design I l i Section I. Equipment 

. 
i 
I Chemical equipment 

I 

I I , Chain agitator I 

I 
dia. 2 x 2.5 m ! 
~lectric motor J kW pc 6 2)18 1)908 

' 
_.J 

I 
I 

2 I Chain agitator dia. 4500 x 4500 
I Electric motor 15 kW I 

pc 2 802) 16046 

I 
I 

Total: 
I 

29954 

I 
I Tanks 
I I 

J I 
Distribution box, I 

I 
Drive electric motor 0.55 kW - I I 10700 

I 

1 

6 pee pc ) 32100 
I 

I Tank, - 12 m, H•22.6 m~ v.2.000 m: 1)28100 I 
I Pumps Total: 
I 

4 
I Centri!ugal pump, 335 mJ/h, 

I 

' ! I J7.5 m, electric motor 79 kW pc 4 4030 16120 

5 I I Centri!u~al pump, 335 mJ/h, 
! 

' J7.5 m, electric motor 79 kW 
! II 6 4030 24180 I 

' I l 
I 

6 Centrifugal pump, 390 mJ/h, 
' 

I I 50 m, electric motor 120 kW pc 2 4030 l 8060 
I I 

.\ 
·---·- . 
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NOS I i I -1 N h Trans. : Type, Unll Q 1 et wetg t, kg 

No according i I Name and technical characteristics brand, of ' uan- ---------
to technoloitlcal: No model, meusu· Uty of one total 

28 

Whom h, 

be suppllec: 
llowsheet 1 I cipher rcme11t 1 piece 

I I I ' I I 1--:-----·----.;..· ----
7 Centrifugal pump, 170 m)/h, 

40 m, electric motor 75 kW pc 4 1660 6640 

8 

9 

10 

,, 
12 

1J 

Centrifugal pwnp, 350 m)/h, 
40 m, electric motor 132 kW 

Total: 

Handling equipment 
(cranes, elevators, hc:ista) 

Suspended single-girder electric 
crane, capacity 2.5 t, span 3 m, 
lift height 6 m, total power of 
motors 6.8 kW 

Suspended single-girder electric 
crane, capncity 5 t, Apan 6 m, 
lift height 6 m, total power 
of motors 8.7 kW 

:Passcn~er lift 
capacity 320 kg , lift height-22.41 m 

~lectric hoist, capacity ).2 t, 
height - 6 m 

Suspended ~.o.T. crane, uapacity 
2.5 t, span 6 m, lift height )6 ml 
total power of motors 6.8 kW 

pc 

poe 

" 
II 

" 

" 

6 I 2a25 

I 

1 1060 

1 1980 

1 

1 1895 

2 1)60 

16950 

71950 

1060 

1980 

i 6000 

I 
1895 

2720 

·----·· .. 

\ 

__, 



:-\OS 

~o <lCCOrtiln)!' 
to tc1.:hnolo~l1.:•1I 

flowshcct : 

14 

i· un ' ~ • · 

.\ 

Trans. 

No 

......... "';.ti 

Name a11tl lt•ch111cal chnractcrlsllcs 

Suspended E.O.T. crane, 
oapRcity 2.5 t, span 9 m, 
lift hei~ht 36 m, tn tal power 
or motors ~.n ~~ 

Total; 

Type, 
brand, 
mod~I. 
cipher 

__ ....... ___...,_ ___ _ 

Unit . j Net weight, kg 
ol I <.)uan· -----------

mt'asu· tlly 
remc11t 

pc 2 

of one 
piece 

1790 

total 

• .3580 

112)5 

·----· .. 

29 

Whom tu 

be 1upplle1l hy 

.-' 
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30 

NOS I I 

I I 
I Type. 

! Unll I Net weight, kg 

Trans. I 
I 

No according : Name and technical characteristics 
brand, of <Juan· 

I 
I 

Whom tv 

to technologlcall No 
model, mea!.u· Uty of Olli" total 

I be supplleJ ;, 

I 
cipher reme nt 

I 

flowsheet I 
piece 

; 
I 

Sintering 

• I I 
Proceas design 

Section I. Equipment 

Chemical equipment 

I 
I ---

~ , I I Electrostatic precipitator, 
F • 129.8 m2, 3rAI -40-12-6-5 I 

po 6 390000 2340000 

2 ! I Pneumatic screw pump, I 
!lowrate J6 t/hr " I ) 980 2940 

I 

3 
I 
~neumatic chamber pump " I 3 14550 43650 

' l I 

4 ' Pneumatic screw pump " I ) 800 2400 

I I 5 Double-chamber pump I 
I I I J l I 23200 dia. 1800 nun I " 7760 

6 I I Moisture and oil separator, 
capacity 50 mJ/lnin I I " I 6 I 190 I , 140 I 

7 I Vortex moisture and 011 
; I 

I I j ••• I separator I " 6 I 195 I 1 ·170 I 

I l 
/24145ao l Total: I I I I I j 

Tanks, furnace equipment I I 1 I I j j 

8 I ! Rotary kiln, dia. 6.4/5.8x190 m l I po I 3 I )300000) 9900000! 

.\ 
~ 



., 
•' 

\ 

... ; .. 'l 
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Net weight, kg 
NOS '1· I I I l Trans. I Type, Unll 

No according 1 Name and technical charactertstlcs 1 brand, . of ' Quan· i----------
to technologlcall No 1 I model, I measu· \ my of one Iota I 

llowsheet I I cl pher rement piece 
I 

r- ' 1 
1 

1 

9 

10 

11 

12 

1) 

14 

15 

16 

! 
I 
I 

Grate cooler, Fgr. • 68 m2 

I 
1 Drum aftercooler, 
1 dia. 6. 4/5.8 x 60 m 

Discharging cyclone 
dia. 1200 

Total: 

I.D.Fans, fans 

I.D.fan! flowrate 417000 m3/h 
Head - bOO kgf /m2 

Centrifugal fan, Q • 2500•4500 
m)/hr, H • 90 kg!/m2 

Centrifugal fan, 
Q • 25000~45000 m)/hr, 
H • 250~)00 kgf /m2 

Fan, Q • 33000 m)/hr, 
H • 512 kgf /m2 (mill ran) 

Fan, Q • 58000 m)/hr 
H • 920 kRf /m2 

Total: 

I 1 

po \ 3 I 700000 ~100000 

l pc l ) I aaoooo 12640000 
I 

kg )I 900 

I 

pc 9 I 23700 

" 3 I 55 

I 

" 2~ 645 

II 3 I 5000 

" 9 I 4000 

700 

4642700 
I 

I 
1))00 

65 

~5470 
rsooo 
?6000 

~79935 

.. 

Whom tu 

be 1uppUc1: ~. 
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32 
! 

NOS I 
I Type. 

I 

Unlt Net wright. kg 
I ... I Trans. · Quan· 

I Whom Iv 

No accordlng Name aud technical charactertstlcs 
brand, 1 of I 

I 
to technologtcall No model, ' measu· I uty of one total be supp::ct: l. 

flowsheet , I 
cipher \ rement piece 

I l I I I I l Sanitary-engineering equipment I 
I I i 

l,577 ! Airheatine unit, power - 0.37 kW, 
I 

17 I 
I . 

I I I I h • 1370 rpm pc 12 1)1 

I I 
I 

J52e 
I 

I 

18 I Bimetallic air heater with spiral\ 
I F • 83.12 m2 I " ) 176 I ~ 

~ 19 I I Throttle valve, Dnom. 1200 mm 33 I 1200 164000 
I 

pc 

20 I Pippet valve, D~om. 4420 mm " I J 
I 40000 

1120000 
I I 
I 

I I 
1186105 Total: I I 

I Handling equipment 
I 

21 ! Rod conveyor, oapacity 30 t/h I I po I 6 I 1500 19000 
I 

I 
'] 

22 I Belt conveyor, b • ijf:Jo mm, 
Q • 60 t/h I I " I 2 I 62000 1124000 

23 I 

' 
Suspended-flight conveyor 

I l I I I 6210 capacity 500 t/h, length 21 m " 6 j37560 
I 

'l. 
24 I Suspended flight conveyor I I Q • 500 t/h, L • 32 m 

II 12 8630 1103560 

I 25 : I Screw feeder, Q • 14 t/h II 6 800 l4800 
I I I 
I I I 

26 I Screw feeder, Q • 42 t/h I " 6 l 1700 l 10200 

·---- .. ~· .\ 
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NOS I I I I - I I 
1 

Trans Type, Unit , Net weight, kg i 
No according ! • I Name and technical cher1cter11t1cs brand, ol : Quan· , 

to technologlcalj No I model, measu- I tlty of one ! 1 

1 
llowaheet 

1 
cipher reme11t piece ! tota 

27 

28 

29 

30 

)1 

32 

)) 

34 

35 

)6 

37 

)8 

39 

40 

r Sluice reeder, Q • 6.20 .. 60 m.)/h po I ) I 400 11200 I 
I Sluice feeder, Q • 6.2e .. 6o mJ/h " I 3 I 400 • !1200 I 

Travelling gantry crane, 
capacity 100/10 t, L8 p • 32 m, 
H • .)2 m • 

E.O.T.crane, capacity 5 t, 
height - J6 m 

Suspended electric crane, 
capacity 5 t 

Bridge crane, capacity·1 t, 
span 4.2 m 

Blectric hoist,2 t, H • 30 m 

Electric hoi~t,J.2 t, H • )0 m 

Electric hoist,J.2 t, H • 12 m 

Electric hoist,5 t, H • 12 m 

Electric hoist,1 t, H • 24 m 

Electric hoist,0.5 t, H • 18 m 

Electric hoist,1 t, H • 12 m 

Slurry proportioner 

" 

" 

" 

" 
" 
" 
II 

" 
II 

" 
II 

pc 

1 20, 700 1201 700 

1 26)00 26.)00 

1 10)0 

) 

I 1 

720 

625 

700 

515 

8.)0 

I 1 
I 

) 

1 

6 350 

30 I 115 

6 200 

6 128 

10.)0 

2160 
1 

\625 
I 
700 

\1545 

jaJO 
I 

1050 

4450 
I 
11200 
1768 
J 

·---·· .. 

33 

Whom to 

bt: IUj>pileJ l,. 

\" 
_, 
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NOS Trans. 1 TypC', I Unit . Net weight, kg 
No according t , Nam<.' and tPrhnlcal characteristics brand, I of I Quan· I Whom lo 

to technolo~lcal: No ' mod<.'I, I m<.'aSU· I tit of one j Uowshect ! I rlphcr I remell\ , Y 1 total I be s·.,.ppllcd hy 

41 

42 

43 

44 

45 

46 

47 

48 

T11n t,.\",;: 

.\ 

1 

I p cce 
I I I 

Weighing proport:toners 

Disk v•te diR. 300 mm 
with pneumntic drive 

Double-rack cnte 500x500 mm 

Flap volve, Dnom· • JOO mm 

Elevntor, cRpacity 5CO kg, 
height = 48 m 

Total: 

Power equipment 

Flap valve, Dnom. • 300 mm 

Fireclay A 

MinerHl wool 

pc 

pc 

pc 

pc 

pc 

pc 

set 

m3 

3 

24 

72 

72 

1 

2100 

133 

167 

90 

2000 

72 I 90 

3 1 3300 

3601 

6900 

·3192 

12024 

6480 

2000 

563474 

6480 

9900 

720000 

·---- ... 

_, 
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.\ 

NOS · 

No according I 
to technologlcalll 

flowsheet . 

.,, 

2 

) 

4 

l 
Trans. I 

No i 
I 
I 
I 

:,...:.. ;,;, /' 

Name and technlcal charactertstlcs 

Sinter line 

Process design 

Section I. ~uipment 

Crushing, ~rinding and 
beneficiation 

Inertia screen, 1750 x 3500 mm 

Handling equipment 

Stationary belt conveyor, 
belt speed 125 m/s, belt width 
1200 mm, gear ratio - 50 
Electric motor power 132 kW 

Stationary belt conveyor, 
length abt.27 m, belt speed 
1.25 m/s, belt width 1200 mm, 
gear ratio - 31.5 
Electric motor power 11 kW 

Continuous belt weigher 
Stationary belt conveyor, 
length abt.46 ~, belt speed 
1.25 m/e, belt width 800 mm, 
gear ratio - 40 
Electric motor po~er 22 kW 

I Type, 
brand, 

I 
model, 
cipher 

3S 

! Unit \ Net weight, kg I 
I of Quan· I Whom to 

\

' mcasu· I Uty of one total I be supplied l 
rcme111 piece 

I 

pc 

pc 

II 

pc 
II 

I 

2 

2 

2 

6 

3 

6200 

52000 

11000 

5360 
14000 

12400 

104000 

'22000 

J2160 
42000 

·---- .. 

_.., 



.. 

NOS 

:o-;o according 
to technological. 

flowshect i 

5 

T1111 L.\ '\I I ·~ 

.\ 

Trans. 1 

No 

.~ ... # ... 'l,,,. 

Name aud tcchulcal characteristics 

Stationnry lwl t conveyor, 
length nbtn6S m, belt speed 
1.25 m/s, bPlt width 800 mm, 
gear ratio - J1.5 
Electric motor power 11 kW 

Total a 

.t Ii ii I _ i ,·, I 

Type. I 

brand. I 
model, I 

cipher I 

36 

I Net weight, kg 
Unit j 

of i Quon· 

measu· lily I of one I total 
rcmcnt piece 

Whom to 

be suppllc>d by 

I 

pc J 18500 55500 

255660 
,,_J 

.. 



NOS 

"' No according 
to proce~s 
llowsheet 

v .. 
i 

" -..... 
s: 

~ 
t ... 

0 

Iii 
~ 

.! .. 
~ 

~ 
CD -.... ... 
IL 

.\ 

Trans. 

No 

,.,.. .... ,,..,;,, . 

Name and tf'chnlnl characteristics 

' 
Cake leaching 

Technology 

~art I. ~quipmcnt 
Crushing, milling and dressing 

equi.,ment 

Hydraulic vertical classificator 
fJ 1,4 m 
H • 8,6 m 

Ball mill with combined feeding, 
expanded nxJe, cooled bearings 
and drive, ~ J.2x4.5 mm 
Head grive engine P 900 kW 
complete with: 

1) Individual bearings oiling 
station 

2) Thick ~rnfit oiling station 
for ~cnrs nnd drives 

J) Head drive bcnringe 
oiling st11tion 

4) Drum-lifting machine 

0 

37 

Type. I Unit I Quan· 
Net wet1ht, kl 

brand, of 

I 
Manufa~tured 

model, me111u· tlty of one lo~ul 
Indigenously 

code rement piece 

. 
. 

---

pc 3 4054 12162 

" 3 152560 457680 
II .J 15900 47700 

II 3 1373 4119 

• 
II , '.i28 528 

. 
II 3 772 2316 

II .3 1500 4500 

• 



I• • 

, NOS 

.,. 

.. 

i\o according 
to technolo):!ical 1 

flowsheet 1 

.\ 

J 

\/ 

4 

5 

6 

7 

l 

Trans. 
No 

::.,,..~,# 'l,,. 

~ 
Nanll' a11d 11·d1111ral characteristics 

i 

I 

.·• ~xp 
:axle, cooled benrinp,s, drive 
complete with: 

- head drive cnp,ine P ~ 1250 
6000 v . 

1 - bearings oilin~ ntation 
I 

I ;- drive thick oiling station 

I Total: 
I 
~Chemistry equipment 

: Chain mixer 

II~ 4. 5 X ) m 
Bngine 15 kW 

i 
1Chain mixer 

l
!" 4. 5 x 6 m 

Vertical lc~chcr ~ 2m 

\Mixer 0 800 mm 

I 

\ 

Ty pr. I i11it 
hr and, or 

mollcl, ml'llSll· 

cipher remrnt 

' 

kW I : 11 

i 
i " 

! 
I II 
I 

I 

ipC 

I " 

I Quan· 

' 

I 
I 

I 
I 
l3 
I 
\3 
I) 

6 

2 

16 
I 
9 

lily 

I 

JS 
Net weight, kg 

Whom to 
be supp;i<'d hy or one total 

piece 

; 

i 

h9795 b9J85 
: ~ 

; 

~00 r,700 
28 584 

I 
' 

I 
l13252?4 

I l I 
I ~J140 ~190 

1 
440 ~880 I 5000 1150000 I 

20 1490 
l 
I 

1 

1 I 

l I 
I 

·---- ~ 



-

• 

,. 

\ 

NOS i 
i 

j\;o according 
I 

to technolo~ical 
flowsheet j 

'; 

v 

.\ 

8 

9 

10 

11 

12 

1) 

14 

15 

16 

17 

Trans. 

No 

/; 'l, ~~-.. --. 

' i 

I 
I 

Namt' a111I !l·chniral characteristics 

I 
I 

Thickenin~ filter~ 5.75 m 
l::nginen of: 

rate.ting drive 
:- rnk e 15 l<\'/ 

distribution drive 
1- head ) kW 

~Che.in mixen. (J 3.0x3.0 m 
1Engine 5. 5 kW 

ichain mixer 
~ 6 x 9 m 
'lmgine 15 kW 
i 
!Chain mixer <J 6 x 6 m 
!Engine 15 kW 

!Mixing condenRntor ~ BOO mm 

!vncuum-cooler cyclon 
:Cl 2, 2 m 
Vacuum receiver Iv . 2.5 m3 

j '£rn p , V • 1 m) 

1
1 Ilarometricconrlennntor 
(6 1.6 x 6.5 

! 

IFlocculant pro<luction machine 
l 

Type. 
hr and, 

model, 
cipher 

Unit 
o( 

mea!->U· 
remrnt 

:pc 

! " 

I 11 

' " 
1 .. 
I 

II 

i .~I 

I 
II 

II 

I " 

t I 

Quan· 

I 

l4 
I 

i 
lJ 

I 
18 
12 
\, 
2 

'S 

3 

2 

2 

lily 

Net weight, kg 

or one 
piece 

~200 

b1ao 
i 
I 

haaoo 

~4)00 
rose 
I 

r500 

~=o 
13400 

F340 
l 

total 

r2oaoo 

I 

I 
I 
I r 1340 

l50400 
I 
ka60o 

t
i 050 

3000 
! 
t 

1SOO 

1.350 

16800 

4680 

·----- .. 

I 

I 
! 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

·39 

Whom to 

be supplied hy 

~ 



, 
_ ......... 'l. 

1./0 

.. NOS ' 

' 
! ' I Net weight, kg I 

I Trans. 
Type, Unll 

' of Quan· Whom to 
No according I Name and technical charactertstlcs brand, I 

to technologlcal· No model, \ measu· tlty of one I total be 1upplled by 
tlowaheet cipher rement piece I 

i I 

i 
I I 

18 Vacuum receiver, - 1.2 m po 

I 
2 '680 1360 

I . 
I SwnpF mixer ~ 2 x 2.5 ' 19 !5 2340 I cine 5.5 kW po ~ 1700 
I 

I 
I Total: 

I ~59380 

I e.nke I 

20 I ~ickener '6 8 m j .. 9 18660 167940 
I gines: 

I r rotating mechanism ).0 kW ' 

I 
b lifting mechanism 2,2 kW 

21 I ection washing tank " 2 ~200 ~400 

,. ~ 
_... 

I ~ank : " 22 I .2 750 1500 

l2 I 
23 I ~ix er " 1 720 1440 

24 fistribution box " 10 500 5000 
: 

25 ~ydrogate " 8 420 .3360 
I I 26 ' !rank " 6-9 m " 2 12320 24640 .. 
I 

j 

I Total: 208280 
I 
I 

I j i I 

' .\ 
·---- ~ 



, 
/"' 

41 
NOS I 

I ' Net weight, kg I I I 

Trans. 
Type, I Unit I 

No according t : Name and technical charactenstlcs brand, of I Quan· Wi1vm to 

to technologlcalj No 

! 
model, mcasu· I tlty of one total be 1upplleo by 

floW1heel cipher rement piece 

I I I I I ; 
I 

I I I Pumps 
I I 

. 
' 

\-

Centri!up;nl ;)ump 700 mJ/h, 40 m 
I I 

I 6 I 4630 
I Engine 250 kW i pc 27780 
I Centrifu~al pump 350 c~/b, 40 m 

! I 2a25 I " 
I 

16 45200 I I Engine 132 kW 
I CentritugRl pump JOO mJ/h, JO m 

I Engine 48.6 kW " 6 2640 15840 

Centrifugal pump 265 m)/h, 22.5 m 
16 Engine 55 kW " 2090 J.3440 

__.. 

.. 

Centrifugal pump 520 m.3/h, 12.5 m " 12 )460 41520 
: 

I 
j Vacuum pump BBH-50 
I Engine 100 kW " I 4 4000 16000 

I I 
j 

i Centrifu~al pump 85 mJ/h 40 m " I 
6 2615 15690 

I 

l I Centri!u~al pump 500 m)/h, 
i J7.2 m " l J 2100 6)00 
I 

I 
i I 
I Centrifugnl pump 170 m)/h, 4t m " 

I 5 1660 8)00 
! 

' I Pumping wei~her, engine 5 kW II 2 JOO 600 "' 
I 

Total; 210670 
I 

' 
I 

I 
I l I 

.\ 
·---- .. 



- T 

··-,,,, 

'f c. 

' 
NOS I I I I I Trans. ' Typo, 1 u11 u . Net wo111ht, kg 

No acccrdll~g Name and teC'hnlcal charactertsucs brand, I vf 1 Quan· I Whom 
10 

to technological No model, I measu- I llty of one t t 1 be aupplled by 
llowtheet 'I cipher rement · piece 

0 8 

I 1 I 
I I • 

I Exhausters, fans, air blowers ! : i 
I I I 37 · I Air blower, 500 m)/h 1 I j h"ngine 125 kW pc \ 2 / 615 ' 1230 

' I Handling equipment I I I 

JS 

1

1 Overhend electric crane, ' I 
l/o 32500 kg H • 18 m i I Total engineO I' • 79 kW " 1 I 41600 41600 

39 I ' Overhead electric crane, 
l/c • 2000 kg, H • 18 m I Total engines power 3. 6 kW " 3 1000 .)000 

• 
.-J 

I 

40 I Overhead electric crane 
, 

1 
l/c • 5000 kg, H • 18 m i ! Total engines P • 9. 2 kW n 

1 
1 2000 , 2000 

41 i I Ove·r:-hcnd <'lectrio crane, I '. 1 ; I l/c 3200 kP: I I 
; Total eny,ines P • 5. 7 kW " 2 1500 )000 1 

42 I Electric hoist I l/c. ~ lqoo k11; " J 220 660 
; J :i:o<al • 50260 

~ I 
I I 

i I 

··-

I 1 

\ .\ 
·--· . 



/, ";, 

43 
NOS I I . I Net weight, kl( I 

Typl', : U111t I Trans. I bron4 I, i of Quan· 

I 
Whom lei 

No according Naml' a11d lt•rh:11cal characteristics : 

' to technologlcalj No model, I ml•ns11· I lily of one I total be 1upplleu by 
Uowsheet . I cl phcr rcmcnl I I piece 

I I 
Deflilic11.tion 

1. AutocJ1•v•· cl(•i1ilicntion 
Proceso I• 

Section I. Equipment 
I I 

' 
I 

Chemic~l equipment I 
1 I Contact heater, dia.1,200 mm 

I 
J pcs I 6 I 2000 I 12000 ' I .. ' i 

I " 
2 I I Chain R(.;itetor, dia.9x9 m, 

I I 
with 18.5 kW electric motor 

I 
5 I 31370 ; 156850 

3 I Do, dia.2x2.5 m, I 

I pee with 5.~ kW electric motor I 1 I 2.340 I 2.340 
' I Jet henter, dia. I pcs !6 I I 6000 4 I 530 mm 1000 

5 
I I Desilicator, dia.J,600 mm1 I I " I i 

H a 18 m I 21 I 20000 I 420000 
I 

I 

6 I 

Heating chnmhc·r, dia. 2 ,ooO nunf I I 

I ) 
' surface vren - 800 m2, length I I 1 ot tubes - 9 m I ti 

I 
18000 154000 I 

7 Fla~h tank, din.1,000 mm pea I 9 800 : 7200 • I I 

8 i 1-st ata 1 ~e i1cpnrutor, dia. I I 2,600 mm I " I .3 I 12000 I J60oo I 

1 

Tun I.' .• ,,, ' ! ... ,, 1 •• 

\ ·. \ 
.. 



';,< 
, --:.. ~ 

NOS 
Trans. 

No according · 
'-. to technoloi::tcali No 

llowshtct · 

Name and tcrh111cal chnrnclertsttcs 

9 : 2-nd ato1:,c n~pe.rator, clia. 
J,600 mm 

I 
I 

I 

Total: 

Tanks, veN·eln I 

' - I I I 10 I Tanlc dia.4.~x4.5 m 
' I 

I 
I 
I 

I I I 

Total: 

Pumps 

13 I I Centri!ur~ttl pump J~iO m)/hr,40 m I 

132 kW electric motor I 
14 I Centri fur,r-l pump 50 mJ/hr, 55 m I 

I 
11.0 kW electric motor I 

' 

15 i Centrifu~el pump 200 mJ/h4, )2 m~ 
~ 

90 kW electric niotor 

16 ; Centrifu~f\l pump 170 m3/hr, 40 ml I 

75 kW electric motor I 
I 

I 

11111 .... :.·· ••• I, - : ,1 I •' - ' ' ' , I 

\ .\ 

Type, 
brand, 
model, 
cl phcr 

I 
I 
I 
! 

I 
I 

I 

I 

I 

I 

U111t 
of 

mcasu· 
rcmc11t 

" 

" 

lX' s 

" 
pee 

ti 

Net weight, kg 

I Quan· 1--------
j lily of one tolal 

piece 

3 I 24000 72000 
: ' I I 

. 
I 

766.390 I 

I 

I I 
I 2 5280 10560 

I 

I I 11800 

I 7 I 2825 I 11.)00 

I 2 I 200 I 400 I 

j 2 I 427 ; 854 

I 1 l 1660 I 1660 

·--- .. 

44 

Whom to 

be 1uppllel1 by 

I . 
_, 



, 
''\, ..;_, 

ltS ---,-
~OS I ! Typl'. Uull I Net weight, kg , 

Trans. b . 11 1 , of 1 <.}uan· W horn to 
~o according , Nam<' aud technical charactertstlcs ra c ' j I I' 

to tcchnologh.:alj. No ·I model, 'I mcasu· ! lily of one 1 total be 1upplled by 
flowshccl I cipher rcmc111 1 piece 

I I 

I I 

17 I ! Centrifugal pump 450 mJ/hr, 67 m 
250 kW electric motor ! I pcs 

1 

8 ; 5085 .40680 

I ' ' 

18 I Vacuum pump J.) mJ/min. 
7. 5 kW electric motor I I " : 1 I 290 I 290 , _, 

I 
... ' Total a I I I 155184 

. I I I I 
Material handJjng equipment 

I I 

19 , I J.2 t overhend electric crane. 
Total capncity of electric 
motorR r;. 7 kW I i pee 1 I 1000 I 1000 

I I I 
i : I 

20 : 1 t electric hoist I i " j 1 I 220 j 220 

I I I I 
Totnl: I I I 1220 

I I I 
"' 

Tun :. ·.•~:I 

' .\ 
·--- .... 



~ ... ~ ... ~,.. 

\ .\ 

·----· .. 



' 

• 

• 

\ 

·.~"~ .... -;, .;' 

NOS;.;;-i 
--- Trans. 

No according . 
to technoloKlcai,. No ! 

llowsheel I 
Name aud tcchnlcal charactertstlcs 

V 99 I I Equipment for the synthesis 
! I ot calcium hydrocarboaluminate, 

. d 1.7 m 

10 

,~ 

v 
12 

1) 

14 

15 

16 

\' 

.\ 

i 
I 

jChain mixer~ 6 x 9 m 
,Motor 15 kW 
I 
I B . I a.rometriccondenner 
1'1 1~6 mx G.) m 

ISumpF-mixer ~ 2 x 2.5 m 
.Motor 5.5 kW 
I 
I 

I Total: 

! Tanks 

I 1-chamber thickener.motors 
,2.2 + 4 • 6.2 kW 
I 
' 
Hydraulic ~nte ' 1.2x3.5 m 

Hydraulic ~o.te 
~ 1.2 x 2.0 

Total: 

Pumps 

Centrifu~al pump JOO mJ/h; JO m 
Motor 90 kV! 

I 

I Type. 
1 

bran<!, ' 
motll•I, 1 
cipher \ 

T 

Unll 
of 

measu· 
rement 

I pc 

j pc 

! " 
I 

I 
I " 
I 

I 
II 

" 

" 

" 

--,---- ---- -- --

I 

I 
I 

Net weight, kg 
Quan· 1---------

tlty of one 
piece 

total 

: 2 5200 10400 

3 

2 

8 

8 

3 

2 

18800 

3400 

2340 

47000 

860 

490 

13. I 2640 

56400 

6800 

18720 

846590 

376000 

25!0 

980 

379560 

34320 

·---- .. 

47. 

Whom to 

be auppllec.J by 

,.J 

'(' 



" 

·-. 

• 

·~ 

.\ 

..... ~ ... ~ 

--- .....__. ~-.. ---a.., .......... .. 

48 
i I ! Net weight, kg 1 

NOS I I Type. Unll 1 Q Whom to 
' bran1J of uan· ' 

N rdl Trans. 1

1 

Name and technical charactertstlcs model' measu· Uty of one I total be aupp\let.l by o acco ng , , , 
to technologtcall No 1 cipher rement piece I 

Uowsheel ! I : I 
I I I 

17 I ! Centrifugal r>ump 56 m)/hf 17 m " I 19 , 112) 21))7 
· \Motor 15 kW 

l8 I I Centrifugal pump J50 m
3 /h; 40 m ,, l 8 2825 226o0 

I Motor 1)2 kW 
I 

19 Centri!ugal pu.mp 185 mJ/h, 45 m, " 4 2235 8940 
Motor 90 kW 

I 

20j 
1 
Centrifugal pump 85 mJ/h, 40 m, 1 " 12 1270 15240 
Motor 45 kW 

21 I Centrifugal pump 140 m)/h, 27 m I " 4 14)0 5720 
i j Motor J7 kW 

22 l ; Centrifugal pump 225 m)/h, 67 m " 2 2615 52.)0 
! I Motor 160 kW 

21 
1

1 I Centrifugr,l pump 10 mJ/h, 27 m " I 10 1155 11550 i 
JMotor 22 kW I 

24 ! i Centrifugal pump 170 mJ/h, 40 m " I 9 1660 ' 14940 I 
. I Motor 75 kW I 

25 
1 

; Centrifu~o.l pump 265 m)/h, 22 • 5 m " 2 2090 4180 · I Motor 55 kW 
' I 

26 I Vacuum pump 50 m)/min " 4 4000 16000 
: : ?llotor 100 kW 

1
60

05
7 

I Total: I 

! I I I I 

·----· ~ 



;-..;os 
Trans. 1 

"" 
No ucconiln~ 

to tcchnolo17:h.::al No 
flowshecl 

27 

28 

• 
29 

30 

•• 

Twn :. \'\,I 

.\ 

:. ..... ~ ... ~,,,, 

I 
Net weight, kg 

Nam<' a111l h'rhnlcal ch11racterlst1cs 

Typ<'. 
brand, 
mo•ll'I, 
cipher 

Uni! I 
of (Junn- 1----------

I 

Exhaustere, fans, air blowers I 
Air blower, capacity - 5,000 m/hl 
motor 125 kW 

Handling Equipment 

Overhead electric crane 
l/o • 3.2 t 
Motors - 4.5 kW 

Electric overhead crane, 
l/o • 2 t 
Motors 4 kW 

overhead electric crane, 
l/c a 1 t 
Motors 3 kW 

Total: 

measu· i tlty 
rcmc11t 

po 2 

" 1 

" 8 

" 1 

--- -- __ ......_ - --- ~ -----"""'" - - --

of one 
piece 

615 

1270 

940 

770 

to la I 

• 1230 

1270 

7520 

770 

9560 

·---·- .. 

49 

Whom lo 

be supplied hy 

_.J 



---- ,,...~ -. 

NOS I 

I 
No accordlnli? I 

to technological 
tlowsheet \ 

; " 
l 

! 

! 

I 

i 
1 : 

I 

• i 
2 I 

I 
i 
I 
I 

J 
I 

4 

5 

6 

., 
7 

Twn I',\ '~i l 

.\ 

Trans. 
i 
I 

No I 

i 
I 

I 
I 
I 

i 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

.1 ...... 1 ... 'l 

Nam<-' and t<-'<·h111c11l characteristics 

Hydrate machining and carbonizing\ 

~echnology 

Part I. Equipment 

Chemistry equipment 

Chain mixer ' 3x3 m 
Motor ~·· 5 kW 

Chain mixer~ 7.5x7.5 m 
Motor 18.5 kW 

SumpF-mixer ' 2x2.5 m 
Motor 5.5 kW 

Cyclon separator ~ 2400 nun 
H•4.5 m 

Barometric condenser' 1,600 mm, 
H•6, 500 nun 

Vertical lea! filter 
S:til• 250 m2 
Motor 0.8 kW 

Chain mixer ' 4.5xJ.O m 
Motor 15 kW 

i 
! 

" 

50 
I 

I : Net weight, kg I 
Typl', I Unit 
brand, I of Quan- Whum tu 

mocl<.•I \ measu· I tlty of one 
C'lphe; reme11t \ 

total be supplied by 
piece --

I 
I 

I I : 
: 

I . 
I ' 

I 
I I 

I 
I 

i 
_. 

! 6 3780 22680 pc 
I I I I I 

I " I 6 I 20870 12520 
I I I 

" I ' 12340 11700 
1 I 

I 

" 2 6500 I 13000 

" 2 3400 6800 

" I 3 I ia760 i 56280 

l 9 

j 

" 7190 164710 
I I 

I I I 
j 

·---- ~ 



.. 

.. 

NOS I 
-------1 Trans. 

-:.,...# ... ~/ 

No according j 1 

to technolog-lcal: No 1 

Name and tcctrnlcal characteristics 

.\ 

flowshc1..·t ; 1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

! 

! Drum fil ter2 
\ SFil • 40 m 
I 
i Motor 5.5 kW 
I i Receiver, V • 4 mJ 

I T:rap V ::o 2. 5 m
3 

1 
Direct-contact condensator 

1 {I 1000 mm 
I 

I Total: 

I Tanks 

I Carbonizing machine 
I r"J 7.5 X 12 ffi 

I Motor 22 kW 

Decomposer g 7.5 x 12 m 
Mvtor 22 kW 

?hickener g 15 m 
Motor 6.2 kW 

Hydraulic eate g 0.1 x 15 m 

• Hydraulic Rate ~ 0.5 x 4 m 

1 
Hydraulic ~ate~ 1.0 x 2.5 m 

I 

i 

Type, 
brand, I 
mo1lcl, I 
cipher 

l111ll 
ot 

ffiC'ilSll• 
rcmc11t 

. pc 
I 
I II 

I II 

i 
I 
I II 

I 

I 

I pc 

I po 
I 

I II 

I " 
II 

II 

' ' i \lt~l~n-1 
I I 
I 

I 
i 6 
I 
I 6 
I 
I 2 

I 
I 2 
I 

I 
I 
I 1s 
I 

I 6 

I s 
I 2 

j 4 

1 

, --------~--

Sf 

Net weight, kg 

of one 
piece 

19500 

900 

600 

2500 

30500 

30500 

47000 

442 

300 

500 

total 

117000 

5600 

1200 

5000 

I 429190 

549000 

! 18)000 

235000 

884 

1200 

500 

·---- ~ 

Whom lo 

be supplied by 

·~ 

,-J 



.#':... 1;, 

S2 
i l I I 

;\;OS I I Nrt weight, kg 
Trans. Ty pt'. U111t 

No acrnrdlng Nome and tefllnlcal charactertstlcs hrand, of Quan-
I 

I 
Whom to 

to tec!invlogtcal1 No model, mt'asu- tlty or one I be supplied hy 
\"I phcr I reme11t I I lo I al 

flowshcct ! piece 
I 

I 

14000 18 I Tank~ 4.5 x 4.5 m 
I I pc ! 2 I 8000 I I 

I 

19 Hydraulic gate g 0.5 x 1 m 
! " 2 80 • ! 160 

I I 

: Total: I i j 977744 I I I I 
' 

I Pumps I I I I I _, 
l .. 20 I Centrifugal pump J50 m) /h. 40 m I I 2a25 ; Motor 1 )2 kW " 17 I 48025 
I I i 

I Centrifugal pump 85 m3 /h, 
i 

I 21 40 m I 

I I 

I Motor 45 kW ' II i 22 I 1270 I 27940 I i 

22 I Centrifugal pump 56 mJ /h, 17 m 
, Motor 17 kW ! I " I 13 I 1123 I 14599 
I 

23 I j Centrifugal pump 170 mJ /h, 40 m 
I 

j Motor 75 kW " j 9 11660 I 14940 I 
I 

24 ; Vacuum pump 50 m) /min 
I I I 
I 

I 

! 4000 
I 

Motor 110 kW I " i 6 ) 24000 
i ' 

Total: I 

I 
I / 129504 I 

I 
., : Exhausters, blowers, fans 

I I I 
I Blower 80 m3/min 25 I I 615 Motor 160 kW ' I po 

I 
2 

j 
I 1230 

I I 

J 

I 
I 
' 

\ .\ 
·--- .. 



-!'!!-!!!m----
, ........ "jl. 

S3 

:"'. 
; I 
I I 

I 
I i Type, U111t I Net weight, kg 

-1 Trans. 
No a,·,· Ung : Name 1111<1 tech1dcal characteristics 

hrnnd, of 1 Quan-
I I Whom to 

to techr. oglcal; No 
I model, : ml'asu- i tlty of one be supplied t.y 

flows d I 
! 

I cipher I rcmc11t J \ ptc..:e 
I total I 

I I 

!Handling Equipment 
! 

26 I iElectrio overhead crane, 
I 

'1/c 2000 kg 
i I 

I 

: , I 

iMotor 4 kW 
I I pc !2470 12470 I 

!overhead electric crane 
I I ! I 

21 
' 

I 
11/c = 2000 kg 

I 
I I I 

li620 
I -

.... I )Motors 4 kW 
I 11 12 laio 

!overhead electric crane, 

I I 

28 I 
I 

jiJOO 13900 11/c • 2000 kg " iJ 
I I I I 

29 'Belt mobile conveyer I ' 

lB • 8000; Motor 7.5 kW I 
' " 12 \ iaooo IJ60oo 

I 
I I 

JO !Belt mobile conveyer I 
I 

1 B • 1400 mm; Motor 11 kW 
II ·2 i26oOO !52000 

I I ~ 

31 i I Apron feeder; motor 10 kW I I II i , 12500 12500 

I I 
I I I 

I 

I I I 

32 ! Clamshell crane, l/c • 10000 kg I II I 1 !5)000 153000 Motors, total power 18 kW I I 

I i I 
33 : Overhead electric crane, I I I I ., I l/c • 5000 kg I 

I I 1550 i Motors = 9.2 kW 
I " l 3 J 4650 
I I 

34 i Overhead electric crane, 
i l/c • 2000 kg I I I 1 I 720 l Motors a 4 kW 

II l 720 
! 

\ .\ 
·---· ~ 



" 

• 

' 

\ 

NO:--

~o ace,): .ng 
to tec!:n.1. :lcal 

flowslh 

Trans. 

No 

Tun L...:. ~·.;: .11. _ : .1•.:1• ·• l : : 

.\ 

..... ~ ... 'l 

Name and technical charactertstlcs 

OverheRd ~Jr.ctric crane, 
l/c J.2 t 
Motors 6 kW 

Total: 

Ty pl'. 
brand, 
mod<'l, 
C'lphN 

U1i11 
of 

m<'aSll· 
rcmcnt 

pc 

· (,Juan· i Net weight, kg 
llty i -~--....:.:.......:...~-

i 
I 

' 4 

of one 
piece 

920 

total 

2680 

160540 

·---·· .. 

S'f 

Whom lo 

be suppllc.: hy 

.., 



........................ ,.. ................................................................. _..~--~--~--------------------... ------------------------------.,.------------------... ----------~~ ........ -----
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5S 

NOS I T u i I 
Net weight, kg 

ypl'. llll , I 
Trans. brand of · Quon· j Whom tu 

No accon!lng Name and tcrhnlcal characteristics 
I I mo•l•I: m•n•u- ' lily , 
I 

to technological; No of one lo ta I be supplied hy 
,. llowshct'l : I 

cl phcr j rcmcnt : 1 piece 
I I 

I I I 

HYDRAT~ S?OREHOUSE ' I I 
I 

TECHNOLOGY I I 

I Part 1. Equipment I I I 
I I 

I 

Handling Equipment I I I i , Apron Feeder 
B·800 mm 
L•6 m I I I Moto:t" 5. 5 kW I pc 1 3800 I .3800 

2 I Stationary belt conveyor 
i 

~ I 
I 

B•800 mm : I I __, 

I 
.. i s-1 m/eec 

' L=58. 5 m I 

f ! I Genr ratio 31. 5 
Motor 18.5 kW I I " I 1 I 5000 I 5000 

3 I Diagonal plough with electric 
drive for 800 m belt 

I I Motor 2.2 kW " 2 I 635 I 1770 

4 i Automatic conveyer sealee 
!or 800 mm belt .1 I " 1 I 345 I .345 

5 I Belt stationary conveyor 
B:800 mm 
v-1 m/eec 
L•31 m 
DrivAo genr with rRtio )1.5 I 

I I Motor 13 kW " , I 6650 I 6650 I 

--
6 800 mm - belt nutomatic conveyer 

weigher I I .. ' 
, I 345 ! .345 

7 i Belt Etationary conveyor, I 
B•800 mm I v-1 m/sec 
L::ir100 m " 2 19840 .39680 
Drivei genr ratio: J1a5 

Tim J.;.\.'\l I ,.,,,. .: I oll\lll .:. I 7/ I motor 1) kW 

\ .\ 
·--- " 
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S6 
NOS I I Net weight, kg 

I Typ~. Uult 
i 

I Trans. Qunn· Whom to ' ~o according ' N amc Rud tech nlcal characteristics brand, of 

I to technologlcaL No mod<'I, m<·as11· tlty of OllC I be supplied by 
flo-.'sheet I I I cipher j r<.•mcnt i I pll!Ce 

I total 

I i I 
I 

I 
8 I Diagonal ploup;h 

: B • 800 mm with el.drive I I I 6.35 I motor 2~2 kW I pc I 2 ~ 1270 I 

9 I j Automatic belt weighe» I i 
I 
I 

I ' I tor the belt ,,idth - 800 mm " i 1 : )45 
I .345 

I I I 
I 

I .--' 

~ 

I Electric overhead crane, 
I I 

! ' 
10 ' I 

I I 
i clamshell I 

l/c • 10000 kg,, span - 34. 5 m 
j H • 12 tm 2 I 

Ladle I - J .. 2 m 
I 

I 
I 1 l 5.3700 Total motors P = 139 kW I pc I 5.3700 

I I Hand-operated wonn movable 
I 

11 
hoist, l/c • 1000 kg I i H • 3 m " I 4 145 l 180 I I 

I 
12 I Hand operated movable worm hoist i 

l/c • 1000 kg H • 6 m I " I J I 50 ] 150 
I 

i Hand operated movable worm hoist, 
I 

1.3 
, 1/c • 1000 kg; H • 12 m I I " I 3 I 60 I 180 

·~· i 
Total: I I I I : 112915 

\ .\ 
·---·- .. 
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NOS I 
Trans. , . Ty pl'. Unll , Net weight, kg 

No according I Name n11cl terhnlc:il characteristics llra11d, of , Quan· j----------
to technoloi;:-lcal 1 No mou<'I, 

1
: m<'usu- : tlty of one 

flowsheet I j cipher 1 rement ) j piece 

, 
2 

J 

4 

5 

6 

7 

8 

9 

io 

I ! CAICINATION I : 
I I Pi°r¥e~s (~riuiome~t · 
1 

l e11ern~ stry ~quipment I , , 
i Drier "Ventury" ~ 2500 mm I i pc 

I Drier nVf::ntury" ~ 3000 mm 
j Electric filter for high2 ; ash-laden gas F • 41. 4 m 

I 
j Air filter V • 40000 m3 /h, 
I 'PP-5A 
I 

j Tote.ls 
I 

I Tanks and furnaces 

I Discharge hopper 2.5%2.5 m 
I 

Compensation tank 

Furnace KC 

Cyclonic exchanger ' 4,000 

Recirculation cyclon g 4000 

Heat exchanging column ~ 950 

1 

pc , 
pc 1 

pc 2 

pc I 1 

pc ! 1 

pc i , 

pc I 1 

po I 1 

po l 1 

I 
J 4500 
I 
I 

' 10000 
i 

154850 
I 

I 

j 

l )00 
I 

I 

I 900 

I Joo 

4)600 

22000 

.30000 

l 1000 

l 
I total 

J 

J 
I 

4500 

10000 
I 

154850 

i 600 

95450 

l 900 

)00 

4)600 

22000 

)0000 

1000 

·---.... 

'57 

Whom to 

be aupplled by 

'1, 

.,., 
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!,-8 
:\OS I ' I Net we11ht, kg 

Trans. Typl', U111t 
I Quan· Whom lo No i1ccordln~ 1 N11m<' null t<'C·tirll<'al charactel1stlcs braud, I of 

to technological, No mod<>I, m<>u Sii • tlty of one be 1upplled by 
llowshel'l I ' cl llhcr rl•rncnt tolol 

i 
I piece 

1 1 ·Cyclonic hent exchanger /, ~,st»v I ! , h1000 11000 po . ) I 

l 
i I 

12 ;ttef'rir:irator KC I 
I ;p • J).J m2 po i 1 45500 45500 
I ' 

-
I I 

13 
I 

Bxchangers pc 2 2500 5000 

14 I Cyclon ¢ 1800 mm 
I V • 1)0,000 m)/h pc I , 1670 1670 

I 

__, 

I !Total: 160970 
! ! 

! 
I Pumps 

I 
15 ' Water pump Q • 90 m3/h 

H • 35 m 2 800 1600 
. 

! 
pc 

I 

: Exhaust ere, rand, air turbo-bloweru 
I 

16 I :~chauater Q • 40000 mJ/h I . 
H • "350 kp:p/m2 pc I 1 1500 1500 

I 
17 Fan centrifugal 

' 
\ Q • 2000~4000 m)/h 

H • 200 kf!',P/m2 pc , 48 48 

18 
I 
: Centrifugal fan 

' 'Q D 4000 .. 1000 ffi)/h 
: H .. 80 kgP/m2 pc 2 115 2.30 
I 

19 · Centrifugal fan 
: Q • 2500 m)/h

2 
' 1 H = 600 kp,p/m pc 2 100 200 

\ .\ 
.. 

. 
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NOS 
I 

I I 
Trans. 

Type, U1111 Net we11ht. kg 

No accord1n2 1 ' Namt.' a111I krhnlcal charactertstlcs brand, of Quan· Whom to 

to kchnolo~lcal/ No model, mcusu· tlty of OllC 

ilowshecl 1 j 
rl pher 

total be 1upplled by 

I 

rement piece 

! 
I • I I 20 I Centri i'u;lil;al ran 

' iQ = 10006 m)/h 
I 
I IH m 200 kgs/m2 pc 1 300 )00 

I I 
I iAir turbo-blower 21 I 

I jTB-175,Q = 10000 mJ/h I 

I 
H • 6000 kgp /m2 po 2 5600 11200 

22 I Air turbo-blower 
I TB-50 
I I Q • )600 mJ/h H • 6000 kg /m2 pc 1 4200 4200 
I 

I Air turbo-blower 
I 

23 i TB-175 
' Q • 10000 m3/h; H • 6300 kg /m

2 pc 5 6300 )1500 
I 

. 

I ! Total: 
49178 

I 
I I San:I. tarr·engineering equipment I I 

24 I Bag fil er 
I F • )60 m2 pc 1 3000 3000 

-
• 

... ' 
: Handling equipment 
I 
I 

25 Belt conveyer 
I 

l B • BOO, L • 70 m pc 1 14000 14000 

26 ! Belt conveyer 
· B • 800 m, L • 12 m pc 1 JOOO )000 
I 

I 

~ ' I 

\ ·. \ 
·---·- .. 

.. 
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60 
NOS I 

I I ! 
Net we11ht, kg I 

Type, U11ll I Quan· 
No nccordlng ! Trans. I I - Whom to : 

Name 01111 tcrl1111cnl characteristics brand, of 

to technological; No 
j 

model, m('USU• tlty of OllC totol be 1upplled by 
flows heel <'lphcr rtmcnl piece 

I 

v 
; 

I 
11470 

' I 

27 ! I Overhead electric oND.e 
I i Q • 5 t, L a J m pc I 1 1470 
' I 

28 
; I Suspended electric crane I 
I I ! Q • 1000 kg; H • 4.5 m pc 1 1500 1500 
I ' 
I I 

_.., .. 29 I I Suspended electric crane 
I Q • 2000 kg; span - 4.5 m pc 1 1600 1600 ! 
I 

JO ' I 

I 
' Electric hoist Q • J, 2 t 

I H • 24 m pc , 650 650 

31 
I 1 

Electric hoist Q • 2000 kg I pc 2 690 1)80 
. 

32 I Hand-operated hoist 
Q a J.2 ~. pc 1 178 178 

33 i Hand-operated hoist pc I 1 100 100 
1·Q. 1 t I .2 34 Electric hoist Q • 1000 kg pc 220 220 
I 

35 I Electric hoist 
! l/c r. 1000 leg, H • 24 m pc 1 350 350 

' J6 ' I Electric hoist 
: 1 I c 50u kg, H • 12 m pc ) 100 )00 
I 

37 j Remote controled 
pneumodischarger pc 4 550 2200 

' 

I I 
I 

I 

\ . \ 
·---"- . 
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1 Trans. . c, 1 Quan· Whom to 
:>fo uccordlnJ.! , Name aml tcchnlcal characteristic:> bradiHl.' of 1 f I I 

~OS I Typ" Unit i--:1· · 1 Net weight, kg 

to t •chnologkal: No mo c1, mcasu· i tlty o one total be supplied by 
1.owshc~t ! I cipher I rcmcnt piece 

I I ' 

38 1 
i Continious action I I '1 . 

weir.her Q = 100 t/h J pc ; 1 2086 2086 
. I I 39 ' , 2-screw feeder ' 400 mm " : 1 I 2750 I 2750 

40 

41 

42 

43 

44 

45 

46 

47 

48 

Air chute B=200 mm 

Sluice !eeder 
Q•6.28•60 m3 

Sluice vnlve 

Transfer KC 

Furnace discharging machine KO 
i with gertrs 
I 

I Air chute 
1 B•250 mm 

Air lift Q=160 t/h 

Totalz 

! Energetic e.nd compressor equipmen~ 
I 
, Compressor Q•260 mJ/h 
' H•JOOO kgp/m2 
j Compre~nor Q•640 mJ/h 
i H•SOOO kgp/m2 

Total: 

" 

" 
" 

I .. 
I 

" 

" 

" 

pc 

" 

1 

5 
I 

I 2 
I , 

I 
I 

I 
I 1 

I 
I 

2 

I 1 
I 

32 

2 

I 1500 

400 

1000 

5700 

2100 

500 

6050 

20000 

30000 

1500 

2000 

2000 

5700 

2100 

500 

6050 

526.34 

40000 

60000 
100000 

·---·· ~ 

'\ 

...-
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:'\OS i I I • i · Type, Unit I Net weight, kg . 
1 Trans. • b I j' f I 'Junn· 'Whom to 

:--Jo arc.m.tlng Name a11d terhnlcal characteristics rat1< • 0 
, 

tll ll'chnolol!h:<il No - •model, measu· I lily of one total be aupplled by 
llowsheet I ! cipher I rement piece 

I : • I I I 
, Part II. Materials .

1 

·1 

I I 

49 
1 

1 

MinerE\l wool I I m2 ! I 200 40000 

50 ' Chnmotte - 800000 

: I 
l I 
' i 

I i I I I 

: i I 
I I 
. I 
: I 
I l 

: I i 

I I I I I 
i I I 
i I I 
I 

1-

1 

I 

' 

I l I l 

---



... ,~ 

63 

" 

NOS I 
' 

Type. Unll 
Net we11ht, kl 

1 Trans. I brand, of Quan· Whom to 

~o according I Name and technical charactertstlcs 

to technologtcali No 
model, measu· Uty of one total be supplied by 

flows heel 
cipher rement piece 

Alumina sforehouse I 
Technology 

Part I. Equipment 

I Chemistry equipment I ' I Sluice feeder 1:1 5-15 pc 12 )00 )600 
_, 

.. 
Exhausters, fans, air blowers 

Fan ilTI 6-45-6,) I " 4 500 2000 

Sanitary technical equipment . 

Bag Filt~r " 4 2850 11400 
t' • 90 m 

Handling equipment 
I 

I 

I 
Automatic wa~ons charging 75600 
machine C-92 A " 4 18900 

I trftUtom pneumodis~charger 
I 600 
I -101-00 " 8 4SOO 

' 
I 

I Belt conveyer B • 800 m 
L = ~OOm " 2' )500 7000 

I 
Cargo lift Q • 500 kg " 1 2000 t 100 

E1ectric F1Uapended crane, g•1 t " 1 720 I 720 
I V'Q 

Total 90120 

.\ 
·--- . 

.L__ 
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NOS I 
Trans. I Type, Unit Net we11ht, kg 

No according ! ! Name and technical characteristics brand, of Quan· Whom to 

to technologlcalj No m<hiel, measu- tlty of one 
flowsheet cipher rement piece 

total be 1up(•ed by 

d Electric suspended crane, 
I 
I 

g = 1 t pc 
I 

1 ?20 720 

I Total: 90120 
I 

.. I 
~ 

I 

I 
I 
! 
I 

I 
I 

I I 

I 
' I i 

I 
I 

' I 
I 

I I 
! I 
I I 

I I l I 

\ .\ 

··--- ~ 



-~,...~ ~,, 

65" 

I Quan-

' 

NOS I I Type, Unll Net weight, kg 

Trans. I brand, of Whom to 
No according Name and t~chnlcal characteristics 

No ' model, measu- I Uty or one be supplied by 
to technologlcalt i total 

flowsheet 1 I 
cipher rcmenl piece 

I I I I 
I I 

I I LIMESTONE BURNING I I 
I ~ 

I i I 
I 

' 

I I Process 
I 

: 
I 

! 

I 
Section I. Equipment 

I 

I 

' 

i 
I 

Tanks, vessels, furnaces 
I 

1 I Lime kiln, dia.5500 mm. H•25 m 
! with charging and discharging 

I 
units pee 1 81060 81060 

2 i Group o! 4 cyclones, dia.1,200 nm pee 2 8800 17600 

__, 

... 

I 

' I 

Tote la 98660 
I 

I I.D.!Pne, ff\Ile, air blowers ; 

"" 

I 

! ) I -15 air blo"'er 
I 1 )600 )600 

l 
pee I 

4 I -10 fan " 1 1100 1100 
I 

I 
Total a 8300 

! Material handling equipment 
I 
I 

5 ' I Skip hoist with bucket alld winch pee 1 13500 13500 
I 
I 

6 
I Belt conveyor " 22000 

I i 1 22000 

7 ' Scraper conveyor K: C(ll) " 1 20000 20000 
: -320 -

.\ 
·--· ~ 

~ -- - -
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NOS 

No accort: 
to technolu. 

llowshe,· 

.\ 

8 

9 

10 

11 

12 

13 

14 

-I , ' 

al; 
I 

I 
I 

I 

I 
I 
I 

' 

I 
I 

i 

! 

' 

' 
: 
I 

I 

i 
I 

-...., ..... -;.. :.;.,. ,,. 

I 

Trans. i 
Name and technical characterlsllcs 

No 
I 
I 

I Continuous apron conveyor 

I Swinging feeder B·~O mm 
I 

J.2 t electric hoist 

Electric hoist, Q•2 t 

Charge lift 
I 
I 

Total a I 

; Section II. Materials 

I Mineral wool 

I Fireclay bricke 

I 
I 
I 
I 
I 
I 
! 
! 
I 

I 
' I 

I 
I 
I 

66 
I 

Unll I Quan· 
Net weight, kg Type, 

brand, of Whom to 
model, measu-
cipher I rcment 

tlty of one 
piece 

total be supplied by 

I 

I pc' I 2 600 1200 

" I 2 I 750 1500 
I 

ft I 4 560 2240 . 
I ft 4 560 2240 

• ~ 

1 1 2000 2000 
I 

46080 

I I 
I 

kg 24000 

" 400000 

I 

·---·-· ~ 
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67 . 

NOS 
I 

I I I I Net weight, kg Type, Unll I I Trans. I brand, of Quan- Whom to 
No uccorJtng : Name and techutral characteristics 

to technologlcall No i 
model, measu- Uty of one total be supplied by 

I 
cipher rcment I piece Uowshel'l 

I 

'Ill 

I Lime milk preparation 
I Process 

I 
! I Section I. Equipment ' 

l I 
I I Chemical egui~ment 
i 

I 1 I Lime slaker 
I Dia.2.2 m 10 m long 
' 20/22/JO kW electric motor ' i Reduction gear with a gear I 
I ratio 40 pos 2 27045 54090 i 

__... 

I 
Single-spiral. classifier, 2 
with partially-submerged spiral " 2 12610 25220 . 

! 
I 

I Spiral dia.1.5 m 
Trough is 8.2 m long 
Spiral drive electric motor 
is 7.5 kW 

I i 

I 
Electric motor or a spiral I 

I lifting mechanism is 1.5 kW " 2 4400 8800 

3 
I 

Ball mill . 
I " 900/1800 

I Elm.otor 18.5 kW 
4 I Chain agitator, dia.4.5x4.5 I 

i 15 kW electric motor " 2 802) 16046 
.. 

5 I 
! Chain agitator, dia.7.5x9 m, 

. 
' I 
: I 

V•400 m3, 22 kW electric motor pee 1 23344 2))44 
I I 

·1· .... I \ ••11 

\ .\ 
.. 
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NOS 1 l --~-- l 
I Trans. I Type, Unit 1· 

No according 

1

1 '. Name and technical characteristics brand, of Quan· 
1 

to technological No I model, measu· tlty 
llowsheel Cl pher rement 

6 

7 

8 

9 

10 

11 

TMn L ','Ill ,. 

.\ 

Chain agitator, 
' 4.5x3 m, v.50 m) 
El.motor - 15 kW 

Chain agitator, - 2x2~5 m, 
El.motor J kW 

Total a 

Material ,handling equipment 

Apron conveyor 
Apron width B•400 mm 
Conveyor length X.-55 m 
11 kW electric motor 
Reduction gear with a gear 
ratio 180 

Belt conveyor, stationar7 
Belt wiclth 500 mm 
Belt speed o.a m/• 
Conveyor length 42 m 
Reduction gear with a gear 
ratio 31.5 

Automatic belt weigher, 
type 1954AB50-5, tor a belt 
B•500 mm 

Disk teeder 
Disk dia. 1200 mm 
1.9 kW electric motor 

I 
I 2 

1 

pos 2 

" 2 

" 2 

" 2 

_. 

Net we11ht, kg 

~ one I to~I 
~~ 

6910 

2)18 

64518 

5700 

192 

730 

13820 

2318 

143638 

1290)6 

11400 

384 

1460 

.. 

68 

Whom to 

be 1upplled by 

'1, 

__ , 
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I 

NOS I 
Trans. 

No according , 
to technological No 

i llowshecl 
I 

12 ~ I 

13 

.. 
14 

15 
i 
I 

16 

17 

I 18 
I 
I 

19 
I 
I 

Tun I' ..... '\I I 

\ .\ 

......... , 'l 

Name and technlcol characteristics 

Double-sector gate with a pneuma·• 
tic drive, 630x6JO 

12.5 t general purpose overhead 
electric crane, 
~&% • 19.5 t, H•16 m 
Total capacity of eleotrio 
motors 25.2 kW 

1 t manual travelling wom hoist 

).2 t electric hoist 
H•J6 m 

Total capacity ot electrio 
motore 5.4 kW 

Totals 

Pumps 
85 mJ/hr, 40 m centrifugal pump 
Electric motor 45 kW 
8!~~5'1&~'9,1 pjmp 
H• 67 m 
~l.motor - 16o kW 
~6 m)/hr, 17 m centritugal pump 
15 kW electric motor 
Centrifugal pump 
Q•170 m.)/h 
B-40 m 
El.motor - 75 kW 

'T'ntnl 1 

Type, 
brand, 
model, 
cipher 

69 - -

Unit Net weight, kg 
Quan· Whom to of 

measu- Uty or one totai be 1upplled by 
rement piece 

poa 2 220 440 
I 
I 

'\ 

" 1 13000 13000 -~ 

pee 1 45 

poa 4 1895 7580 

I 
163345 

.. 3 1270 3810 

. 

2 1660 3320 

" 1 1123 1123 
. 

2 1660 .3320 

·----- .. 
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' 

NOS I 
I 

Net we11ht, kg 
Trans. 

Type, Unit . 
M1nuf 1ctured 

No according Name 11nd tl'chulral rharacterlsllcs brand, of Quan· 

to process No model, ffil'lt!IU• tlty of one total tnd11enou1ly 

llowsheet code rl•ntc.•nt piece I I 

I Causticization I 

I Proceas 

Section I. Equipment 

Chemical equipment 
,_J 

~ 
1 Agitator-causticizer, dia.4.5x4.5m 

15 kW electric motor pos J 7790 2)370 

2 Chain agitator, dia.4.5 x J m 
15 kW electric motor " 6 7190 4)140 

J 20 m2 drum tilter 
J kW electric motor " 2 12955 25910 

4 1 rnJ receiver " 2 .350 700 

5 Trap, dia. 0.5 m pee , 90 90 

6 Shell-arid-~ube exchanger, heat 
exchange area - 61 m2 pea 2 2150 4)00 

' ,. 

7 Barometric condensor, dia. o.a m poe 1 1000 1000 

• 8 Sump agitator, dia. 2 x 2.5 m " , 19)0 19)0 

Total a 100440 
' 

I 

.\ 
4 
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... , 
NOS I I I I Type. Unit Net weight, kg 

Trans. ' brand, of Quan- I 
Manufactured 

No according Nam<.• nml h'rhnln1l rharartl•rlsllrs 

I to process No i model, m1•11su- l tlly of one total Indigenously 

flowsheet I 
code rl'nll'llt piece I 

I 
I 

ranks, vessels, furnaces 

Ve! 9 rank, d'ia. 6 x 6 m pcs 5 10200 51000 

10 Thickener
6 

dia. 15 m, filtration 
area - 17 m2 " 2 1JOOO 26000 
In.motozi - 4 kW 

11 Hydroseal, dia. 1 .2 x 2.0 m " 2 420 840 ·-' 

~ 

Totals 77840 

Pumps 
I 

12 Centrifugal pump, 70 m)/hr, . 
R • 2~ m pcs 8 1155 9240 
El.mo or - 22 kW 

1) Do, 56 m)/hr, P • 17 m 
15 kW electric motor " 9 112) 10107 

14 Do, 85 m)/hr; P • 40 m 
45 kW electric motor It 4 1270 5080 

15 25 mJ/min vacuum pump 
75 kW electric motor " 2 2065 4130 

.. Totals 28557 

. \ 

------ .. 
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NOS I 
I 

Typ<', Unit Net weight, kg 
Trans. M1nuf1c:turN1 

No according Name and ll'l·hntral t'harach'rlsllt'S hrand, of Quan-

to process No model, m<1 8SU• Illy of one total 1ndl1enou1I~ 

llowshcet code rt•m(.•nt piece 

I 
Material handling equipment I 

16 2 t overhead electric crane. 
4 kW electric motor pee 1 1170 1170 

17 J.2 t overhead electric crane. 
6 kW electric motor " 1 1650 1650 

_, 

._ 
; Total: 2820 

~ 
1 
.--. 
JJ .... 
~ I 

' j 
i-

I 

~ ' . 
i 
~ 

., 
.\ 

·----- "' 
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' 

NOS I ! Type, Unit Net weight, kg 
Trans. · of Quan· Whom to 

No according I Name and technical charactertstlcs brand, 

to technological No I model, measu· Uty of one total be auplilled by 
llowsheet cipher rement piece 

I I CARBONilED SODA .llm POT.ASH 
I PROD'OOTION 

I Proceoa design 

I EvaEoration 1 cr~etallisation and 

I 
centrifugation 

Section I. Equipment I 
_., 

... Chemical eguiement 

1 Agitation unit, dia 9x9 m, 
I v-6.30 m) I 

Electric motor 22 kW pc 2 31370 62'1.40 I 

2 i Agitation unit, d1a.6.0x9.0 m, I V•160 mJ, electric moto~ 15 kW .. 2 18800 37600 i 

) I Agitation unit, dia 6x4.5 m, -
V•125 mJ, electric motor 15 kW .. 8 11800 94400 

! I 4 ' Agitation unit, dia.6.0x'T.5 m, 
' ' V•2e0 mJ, electric motor 15.0 m) .. 2 16800 33600 

5 A81tation unit dia.4.5x6 m, -
' 
I V•100 m2, electric motor 15 kW " 12 9440 113280 
I ' 

6 
I -
i I Film-type evaporator, 
; I t-800 m2 • 10 .35800 358000 
' I I . 

I 
I I 
I 

I I 

T •• - I' 'I.'~ I 1 

\ .\ 

·---- .. 
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NOS ·1' I ~- -- l 
---- T 1 Type, Unll I Net weight, kg 

rans. , b f Q 
No according . I Name and technical charactertstlcs rand, o I uan· 

to technologlcalj' No i model, measu· my of one 
llowshect l cipher rement piece 

7 

8 

9 

10 

11 

12 

1) 

14 

15 

1"u" I' ''111 

I Evaporator with forced ciroulati- I 
on, F•500 m2, including axial I 
chemical pump with electric motor 
ot 315 kW 

Evaporator with forced circulatio~, 
F•1250 m2 with electric motor 
ot 125 kW 

Evaporator with forced circulatio~, 
~·315 m2 with axial oh811'11cal 
pump and electric motor of kW 

Agitation unit dia.Jx) m, 
V•20 m), electric motor 5.5 kW 

" 

" 

I " 

" 

8 

2 

3 

4 

.lgitation unit dia.4.5z4.5 • 
V-0.J m), electric moto~ 15.0 kW " 15 

Repulper with agitatnr, ' 2%2.5 kt 
v.a mJ, electric motor 5.5 kW 

Heat dxchanger, F•J70 m2, 
Dshell - 1600 mm, Dpipe • 57z) mm 
lpipe • 6000 mm, n • 344 pea 

Leta vertical filter, 
~-125 m2, electric motor o.a ~· 

Condenser D·1600 
Q•18 t/h 

-' 

" 5 

" 10 

" 2 

I " 7 

)9000 

21000 

29800 

3780 

2)40 

2)40 

14000 

9270 

)400 

total 

)12000 

42000 

89400 

3780 

11700 

11100 I 

140000 

18540 

23800 

·---- .. 

75 

Whom to 

be 1upplled by 

'(' 

~ 
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76 
I I 

I 
NOS I Type, Unit 

\ Quan-
Net weleht, kg I Trans. I brand, of Whom to 

No according I Name and technical characteristics 
model, measu· Uty of one be 1upplled by to technologlcal No cipher rement piece 

total 
flowsheet I 

I l I I 
16 Vacuum-crystallizer, 

I Dex • 3800 mm, Der •5000/3400 mm, 
I 

I 
I V op:• 116.8 m2, _ • . I 
i 

I with electric chemical pump, 
I rate 250 mJ/hr, head 20 a, 

I 
electric motor 55 kW " 4 35000 210000 

17 Direct-contact cond.en•er, I 
_., 

• .»-2000 mm, head 10000 11111, 
tlowrate 26-30 t/b:r pc 7 5.300 37100 

18 
I 

Centrifuge, Drotor - 2000 aa 
with main electric motor 75 kW, 

' 
' oil station - 2.2 kW, vibrator -

0.75 kW .. 9 17770 1599)0 

19 

I 
Centrituge, Drotor- 900 -
Xl.motor - .)() kW " 2· 10560 211a, 

! 

20 I Cooling machine, of the B! . 
I 
I 350-2-1 type; capacit7 -I 
I 580000 kk:cal/h " 4 9230 )6910 I 

I 
I Tanke, reservoirs . 
I I 

I 

I I 
21 I Steel tanlca 

! I ' 4.5x6 m, V•100 m) " 5 7180 35900 i I 
I 

I 22 I Steel tank -
I i ~ 7.5x9 m " 3 17000 51000 I 

T.~~• I ' ''I• 

.\ 

·----- .. 
--~-~-~-~---·~~..___~ _____ ...._ ______________ .__ ____ _ 
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\ 

I I 
I 

NOS i Uull 
I Net weight, kg 

I Type, Whom to I Trans. brand, of I Quan-
No according Name and technical characteristics model, measu- tlly of one be 1upplled by 

to technological No cipher rcment piece 
total 

flowsheel I 

2) I I Hydrogate \ I 

l - 2.sx2.o m, v.a m) pc 9 1190 10710 

24 
I 

Flash evaporator, i 27 v.1.25 mJ " 430 11610 

25 I Settling tanlc ' 12 m 

I 
Xl.motora shaft 3 kW, rake 3 kW " 1 40000 40000 

~otala 149220 

.-' 

..... 

Pumps 

26 I Centrifugal pump Q•50 m)/h, 
I 10 I H-16 m, motor 10 kW " 700 7000 

I 
I • I 27 
I Centrifugal pump Q•90 m)/hr, I 
I H-85 m, motor 45 lcW " '2 1010 2020 ! 

1 28 I Ditto, Q•J20 m)/hr, H•50 m, 
I motor 55 k:W " 4 2200 8800 ! 
I 

Ditto, Q•20 mJ/hr, H-50 a 
. 

29 I 
I motor 7. 5 kW " 4 )20 1280 ' 

I ·• 

30 
I 

i Centri!ueal pump Q•90 m,3/hr,. 
I H•JO m, motor 22 kW " 2 1100 2200 

I 
I 

' 

31 
I 

Centrifugal pump Q•85 •3/hr, -
I B•32 m, motor 1.5 kW " 42 1000 42000 

I -
i 

\ .\ 
-----·- . 

-- --- ---- - ---- --~ -------
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W\ 

NOS j 1 Type. ! Unll : Net weight, kg 
I Trans. \ br nd 1 of 1 (,Juan· Whom to 

No 1tccordlng , 1 N11me and technical characteristics mad 1• 

1 

measu· i ti f • 1 d b 
to tec:hnologlcall No 0 e ' ' ty 0 one total be ''-'PP le Y 

flowshect j cipher rement l piece 

32 Centritugal pump Q•12 11.)/hr, I \ I 
H•50 m, motor 5.5 kW I " 1 6 170 1020 

33 I Centrifugal pump, - I 
1 I Q•100 m, B•40 m, I I El.motor R•45 kW ' " 

1 
8 1300 10400 

34 i Centrifugal pump Q•170 mJ/min, - I 
! H•40 m, motor 75 kW " \ 14 1600 2)240 

~ 

·,, 

35 1
1' Vacuum pump Q•25 mJ/min 

motor 75 kW " .34 2075 70550 
I 

36 I Vacuum pump, Q• 12 mJ/min, 
motor )() kW " 1 885 885 

37 Vacuum water-ateam pump, 
Q•25Q m)/h I 

P oper. 40 mm.m " I 2 · .3266 6532 I 
, ~otal 117827 
I 
I Handling equipment 

31 : Rlectric travelling cre.ne 
, 11/c 20/5 t, motor 55 kW " 1 ,38000 38000 

39 \ Electric travelling orane -
; l/c 5 t, motor 9. 2 k'I " 1 2000 2000 
! 

40 I Blectric travelling crane -
I l/ c .3. 2 t , mot or 5. 7 kW " 2 1500 3000 

.\ 
·---- .. 

.. ...._____ - - -~ .... __ .-......___ ~--- - _______ ..... ______________________________________ ._ __________ _ 
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NOS I 
No according I 

to technological!' 
flowsht:et 

41 

I 
Trans. I 

No I 
I 

' 

.-:~ .... :... ~/ 

Name and technical characteristics 

Belt conveyor B·800 mm, 
L-80 m, motor 15 kW 

!rotala 

T1111 li ... -.·.it .... : .. · )'" ,, I , • 

Type. 
brand, 
model, 
cipher 

Unit 
of 

measu· 
rement 

" 

19 

I Net weight, kg I 
I Quan· 1---------

1 

ttty of one 
piece total 

Whom to 

be 1upplted by 

I 
12 2)800 47600 

90600 

_, 

" 

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

NOS I Net weight, kg 
1 ' s. Type, Unit 

Quan- Manufactured 
No according I Nam~ anti technical characteristics brand, of 

to process ! No I 
model, measu- llty of one total tndtgenously 

flowsheet I code rcmcnt piece 
I 

Soda produot drying with sulfate 
and potash storage 

I Process 

Part I. Equipment 

"" 
Chemical eguiEment -

1 Drum drier ~ 2.5 m, 1 • 20 m pc 5 95000 475000 

2 Drum drier f 1.2 m, l • 6 m " 1 10000 10000 I 

) Drum cooler ~ 2.2 m, l • 16 m " ) 46000 1)8000 

4 Bag filter 11' • 30 m2 " ) 1109 ))27 

5 Shell and tube heat exchanger " 1 1)60 1J60 
F • 40 m2 
Total: 627687 

Tanks, furnaces --
' 6 Group of 4 cyclones j 

~ 900 mm " 
I 10 3610 )6100 

7 Group of 6 cyclones 
(6 700 mm " 10 )4)0 )4)00 

8 Group of 2 cyclones 
(6 400 mm " 1 456 456 

I 

\ .\ 

·---- .. 
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Sf 
NOS Type, Unit 

I Net weight, kg 
Trans. Manufactured 

No according Name :ind technlcnl charactcrls\lcs brand, of Quan-

to process No model, measu- tlty of one total 1nd1genou1ly 
' code rement flowshcet I piece 

9 I Cyolom UH-IS 
~ 500 mm po 1 )85 )85 

10 Venturi tube rBIIB-0,~ " 4 522 2088 
11 Venturi tube rBIIB-0,045 " 6 396 2)76 

12 Venturi tube IBIIB-0,000 " 1 74 74 _, .. 
13 Moisture trap I'J.lT-I200 " 4 707 2828 

14 Moisture ~rap I<UT-400 II 1 91 91 

15 Ditto, KUT-400 II 6 c;,22 5532 

Totals 842.30 

Pumps 

16 Suction dredge Q • 160 mJ/h 
H • 60 m 

" 2 1523 ·.3046 

17 
17 Ditto, Q • 60 mJ/h, H • 16 m " 2 335 670 

18 Pump Q • 12.5 m)/h, H • 50 m " 1 311 311 

·- 19 Pump Q • 320 mJ/h, H • 50 m " 2 1223 2446 

20 Ditto, Q • 100 m3/h, H • 40 m II 2 925 1850 

Total: 8.323 

\ .\ 

·----- .. 
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., I I 
I Net weight, kg 

NOS Type, Unit Manufactured 

Trans. I brand, ol Quan· 

No according Name nml technical characteristics model, ml•as1>· tlty of one total 
lnd11enously 

to process No code remcnt piece 
flow sheet 

Smoke exhausters, fans air 
blowers 

21 Centrifugal fan, capacity up 
to 16600 m/h, pressure 
2 J0-680 kg! /m2 pc 2 535 1070 '1, 

• 
22 Centrifugal fan, productivity 

up to )9000 m3/h, pressure 
6770 552 lcg!/m2 " 5 1)54 

-
23 Centrifugal fans, 19600 m3/h 

P • 346 kgf /m2 " ) 723 2169 

24 Ditto, 150000 m)/h, P • 1290kgf/m 2 " 5 4170 20850 

25 Ditto, 6700 m)/h, P • 230 kgf/m2 " ) 48 144 

26 Ditto, )200 m3/h, P • 185 kgt/m2 " 1 24 ~· 
Total a )1027 

Handling equipment 

27 Belt OJnveyor B • 800 mm 
L • 80 mm " 3 11900 35700 

28 Ditto, B • 800 mm, L • 4 m " 3 i400 ~00 

29 Scraper conveyor Q • 4 t/h, 
L • 15 rn " 2 )000 6000 

\ .\ 
·--- .. 
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NOS l I 

Type. Unit Net weteht, kg 
Trans. Quan· Manufactured 

No according I Name 01111 tcrhnlrol characterlsllcs brand, of 

to process I No 
model, ml'8!1U• lily of one total tndtrenously 

flows heel code rcmcnt piece 
' 

I 

JO Ditto, Q • 1 t/h, L • 14 m po 1 3000 JOOO I 

.31 Ditt~, Q • 15 t/h, L • 10 m " ) 3382 10146 

.32 Ditto, Q • ) t/h, L • 8 m " J 3000 9000 

)) Air lock feeder 6,28•59.68 mJ/h 
)86 1930 5-45 " 5 .., 

'1, 

.. 
34 Ditto, 0,57..S,48 m)/h, 5-20 " 26 130 .3.380 

35 Plate feeder 0,245•1,62 mJ/h " 1 212 212 

)6 Pneumatic pump Q • 60 t/h 
(TA-29A) " 2 7760 15520 

3? Elevator Q • 1 t/h " 1 1670 1670 

38 Ditto, Q • 15 t/h 
. 

" ) )185 9555 

39 Electric overhead crane 
Q • 5 t, H • 24 m " I 2 .3920 7840 .. 

40 Ditto, Q • J,2 t " 4 1270 5080 

'4-1 Electric hoist 
1 t " 6 204 1224 

'4-2 Weighi~ device, 20 m)/h 
(25 t/h " 2 475 950 

\ .\ 

·---- .. 
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NOS I I 

Type, Untt Net Wl'lght, kg 
M1nufac1uret.I Trans. 

I brand, ol Quan· No acccrdlng Name llllll l<'rhnlcal rharacll'rlsllcs 
model, ml'USU· tlly of one total 1ndt1enou1ly to process No 
code rl•mcnt piece I flowshcel I 

.. , 

I po 
I 
I O bags/h " I 

e/h II 

.tor 
" ~ 

• 
4 scrapers 

-· " 
O kg/min " 
ting 

" 
veyer 

" 

m " 
eyer, 

" 
m/h, L • 6m II 

v er 
" 

I 
B = 650 mm, L • 18 m II 1 2900 2900 

.\ 

·--- . 
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" 
NOS I Net wet1ht, k1 l Trans. I 

Type, Unit Manufactured 
No according Name and tt'chnlcal characlcrlstlcs hrand, ol Quan· 

No 
I model, 

to process I I 
mt'&SU• lily of one total 1ndl1enou1ly 

flowsheet I code f(•mcnt piece 
I 

I I 

56 Reversible belt conveyer, 
B • 650 mm, L • 27 m po 1 4000 4000 

57 Diagonal plough conveyer 
B • 650 mm, L • 23 m " 1 3100 )100 

.. 58 Movable belt conveyer 
B • 500 mm, L • 14 m " 2 900 1800 ~ 

59 " - -
B • 400 mm, L • 10 m " 2 500 1000 

60 Sack-loader, 900 s/h " 2 5800 11600 

61 Electric loader, l/o 1250 kg 
H • 2800 " 

_.., 
255C 2550 

I 
I 

62 - " - l/o 1000 kg 
H • 4500 " ·1 4650 4650 

63 Electric hoist, l/c 1000 kg " 6 220 1320 

64 Overhead electrio crane, 
l/o - 5000 kg, H • 16 m " 1 2700 2700 

65 Hand-operated trolley with 
lifted platform, l/c 1000 kg " 2 64 128 

Totals ~~OF.~7 

\ .\ 

----- . 
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NOS I I ·-, -- ~ --I 
Trans. Type. Untt I 

No according i Name and technical charactertstlcs brand, of Quan· 
to technologtcall No model, measu- I uty 

Uowsheet ' ct pher rement 

Section II. Materiala I 
I I Mineral wool 

I 
67 I 

I 

I 

68 Pireda:r I I set I 
I 

I 
I I I Total: 

\ . \ 

I 

I 

I 

Net weight, kg 

of one 
piece 

total 

I 40000 

1250000 

13899000 

·---- .. 

·8:6 

Whom to 

be 1upplled by 

__, 
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"'\ 

NOS I I Net weight, kg 
Trans. I 

Typl', Unit 

No according Naml' anti krhnlral chararll'rlstlrs hrnnd, of Quan· Manufactured 

to process No I modl•I, Oll'8SU• lily of one lndlifenously 

flow sheet I rode rcment piece 
total 

I 

I Sodium carbonate silo storage 
I 

l Proceas 

I Snction I. Equipment 

Chemical equipment -
.... , Air collector, D • 200 mm 

P = 8 kg/cm2 pee 1 )565 )565 

Pumps 

2 Sump pump Q • 3 m3/hr H • 40 m pea 2 58 116 

Material-handling equipment 

I 
I 

) Shunting unit pcs 2 )850 7700 
Tractive force 9000 kg 
Wagons movement length - 150 m ma:~ 

4 Passenger lift G • 500 kg pee 1 2000 2000 

5 Pulley block casing, 5 t pea 5 35,5 177,5 

6 Tractive effort - 2000 k8, rope 
length pee 2 924 1448 

7 1 t manual truck with lifting 
platfo:nn P.17 pee , 95 95 

\ . \ 
·-·--- .. -
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NOS I I Typl', Unit Net weight, kg 
Trans. j 

Manulacturl'll 
No according , Naml' nnc.J h'rhnlral rharactNlstlrs brand, of Quan-

to process j No I modt'I, ml'BSU• lily of one 1ndlgenou1ly 

llowsheet , I (.'Ode rt•mt•nt piece 
total 

I I 

8 450 t/hr automatic loader pea 2 3475 6950 

9 Screw conveyor D • 200 mm 
L • 18 m pee 1 1200 1200 

10 7,5~150 t we18her pcs 2 15280 )0560 ',·.· 

I Tote.ls 501)0. 5 .--' 

... 

I 
I 

I I 

.. 

\ . \ 
·---- .. 
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'\ 

NOS ! I Net wearht, kr Type. Unll 
Trans. of Quan- Whom to 

No according Name aml technical charactertstlcs brand, 

to technological N\> i model, measu- uty of one total be 1upplled. by 

flowsheet 
cipher rement plece 

BURDEN MILLING I 

~eohnology 

I Part I. Bquipment 

1 Crashing, milling and dresai.DC 
equipment ..... 

- 1 
I Raw material mill ' 4x1).5 I Head drive engine P.)150 kW 
I Rotation Fr- 500 /min 

I 
Voltage 10000 V 
Gear ratio JV.94 pc 6 520000 )12000 

I Helping drive engine 
I P•55 kW 

R.Fr. • 1000 /min 

I Gear ratio • 159.42 
Complete witha 

I I - 011;:, station 125 l/min, 
6 1560 

' I 5 legs cm2 po 9360 

' I - oiling station 125 l/min, I 

l 12 kga/cm2 " 6 1860 11160 

I I - oiling stztion )5 l/min ' 6 590 3540 
I I 
' I - oiling station 8 l/min " 6 284 1704 I 

I . 

l I 

\ .\ 
·---- .. 
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\ 

NOS I Type. I Unll Net weight, kg 
Trans. I Quan- Whom to 

No according I Name and technical charac:tertstlcs brand, of 

to technological No : model, measu· Uty of one total be 1upplled by 
flowsheet cipher rement piece 

Hydrohead system with pump, 
Q118 l/min 

6 El.engire P•7.5 kW pc 75 450 

2 Wet self-milling mill ·,,. 
L-2 .. J .. 
tJ 7000 m 
J:ngine Power 16000 kW " 2 44700 89400 
Voltage 10000+220/)80 V " 2 195 390 

I complete wi th1 -

~ 

.. 
- oiling station 125 l/min " 2 1860 3720 

- oiling station 50 l/min ·n 2 1172 2344 . 

- - oiling station 8 l/min " 2 284 568 

3 Vibration screen, 
engine 2.8 kW BJ.. .. 8 2000 16000 

Totals 1278236 
I 

I Chemistry equipment I 

I 
4 I Chain mixer 'I 7. 5x6 m 

! V • 250 mJ ' I Er18~e 18.5 kW n 2 19.355 38710 
i 
I 

Chain mixer ' 6x4. 5 m 5 I 
! V • 125 m) 
I engine 15 kW " .) 11802 35406 
I 

I 

\ .\ 
·---·-· ~ 
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., 
NOS Type, Unit Net weight, kg 

1 Trans. brand, of Quan· w .... to 
No according I Name and technical cbaradertstlcs model, measu· tlty of one to la I be 111pplted by to technological No cipher remenl piece fJonbeet 

. 
6 Chain mixer' 7.5x9 V 

V • 400 mJ 
Engine 18.5 kW pc 1 2.3.344 2)344 

7 Chain mixer' 7.5x9 
V • 400 m.3 
Engine 28.5 kW " 2 2).344 2.3.344 

,_J 

8 Chain mixer ' 6x4.5 m -.. 
V • 125 mJ 
Engine 1 '.' kW " 5 11802 59010 

9 Chain mixer' 2x2.5 -
V • 8 m.3 

I El.motor - 5.5 kW " 5 2318 11590 

~otali 18))78 

Pu.mp a 

10 I 

Centritu~al pump 225 m/h 67 m 
I Engine 1 kW " 10 2615 26150 

11 I Centrifugal pump 170 •'J/b. 40 m -
Engine 75 k:W II 2 1660 3320 

12 I Centritugal pump 170 m)/b 40 m I Ji:n8ine 75 kW " 4 1660 6640 

1.3 Centrifugal pump 350 m)/b, 40 m -
~ine 132 kW " 2 2825 5650 

I I . 

. \ 
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NOS Type, Unit Net we11ht. kg 
Trans. Quan· Whom to 

No according Name and technical charaderlatlcs brand, of I 

to technological No model, measu- tlty of one total be 1upplled by 

flowaheet 
cipher rement piece 

14 Centrifugal pump 350 m)/h, 40 m 
Engine 1J2 kW pc 4 2825 11300 

15 I Centrifugal pump J50 m)/h, 40 m 
Engine 1J2 kW " 4 2825 11300 

Total a 6)690 _, 

Ha.~dlin'1:. egui2ment .. 
16 Belt chute conveyor 

B•1000 m, L-110 m 
Gear ratio J1.5 
Engine J7 kW 
s-1.6 m/sec 

17 Discharge trolley 100-63 tor 
1000 m belt conveyar 
Total engines power 7.9 kW " 2 5174 10)48 

18 I 
I Automatic scales tor 650 DID 
I belt conveyer It 2 198 )96 

I 
19 i Belt chute conve~r -

I 

) B•1000 mm, L-20 m 

I 
Sa1 m/sec 

I Gear ratio 31.5 
! Engine 7.5 kW " 7 5000 25000 
I 
I 

20 I Automatic scales tor 1000 mm - -
I belt conveyer " 5 J)2 1660 
i 
I 

II ' . ' 
·---- .. 
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NOS I Type, Unit Net weight, kg 
Trans. I of Quan· Whom to 

No according Name and technical charactertstlcs brand, 

to technologlc&l No m<'del, measu- Uty of one total be 1upplled by 
flowsheet 

cipher rement piece 

Correction and reserve tanks 

Process 

Section I. Equipment 

Chemical equipment 

11 ... 

1 630 m3 chain acitator, dia.919 ms 
2 30680 61360 18.5 kW electric motor pea 

I 

2 I Chain agitatvr, ~ 2x2.5 m, 
I 11590 I Va8 mJ, Engine - 5.5 kW " 5 2318 

Total: 72950 

Pumps 

3 i 170 mJ/hr centrifugal pump, 
I 40 m; 75 kW electric motor " 5 1660 '8300 I 

4 I 225 mJ/hr centri!uge.l pwnp; 
I 57 m; 160 kW electric motor " J 2615 67045 

Totals . 
75345 I 

I ,, 
I Material.handling equipment 
I 

5 I 5 t overhead electric suspended I 

I crane, span - 15 m. Total capaci-
I ty o! electric motors - 9.2 kW poe 1 3280 )280 

i 
, . .," 1~ \ .• , : t I •, 

.\ 

. ---- ~ 
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96 
NOS 

I 

Type, Unit 
\ Quan· 

Net weight, kg 
Trans. Whom to 

No according Name and technical charactertsUcs brand, of 
to technologtcal No model, measu- tlty of one total be 1upplled by 

flowsheet cipher rement piece 

6 Electric hoist, 
I Loading capacity - J.2 m 

Total Power of engine - 5.4 kW pee i 1 495 495 

7 320 kg passenger lift " 1 500 500 

Total a 4275 

I 
_, 

I I 
I 

I I 
I 

I 

I 
I 

I I j 
I. 

; 

I 

' 

' I 
i I 
' 

I ! 
' i I 
I I 

I 

I 
l 
I 

T11n J;\'\11 I • • 

.\ 

~ 
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NOS I I 

Type. Unll Net weight, kg 
Trans. I Quan· Whom to 

No according Name and technical charaderlstlcs brand, of 
to technological No model, measu- tlty of one total be 1upplled by 

flo\1rsheet cipher rement piece 

I 
Clinker burning 

Process I 

I Section I. Equipment 

Chemical equip1n(mt 
_., 

1 Electroctotic precipitator 

I F • 129.2 m2 pee 2 390000 4660000 

2 I Pneumatic 2-chamber pump 
I Q • 100 t/hr " 6 7760 47560 I 

3 I Pneumatic screw pump 

I Q c 36 t/hr " 6 800 4800 

I 
Totalz 4732360 

I I Tanks. vessels, furnace eauicmen:I 

4 i Rotary kiln, 
dia. 6.4/5.8 x 190 m " 6 ))0000 1980000( 

I 

5 Grate cooler -

I 1'"' • 68 m2 " 6 700000 4200000 

6 I Drum after-cooler -
I dia.6.4/5.a x 60 m " 6 850000 5100000 

7 
I 

Cyclone-discharger dia.1200 mm n 6 900 5400 I I 

.\ 

·---- . 
----
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NOS '1 I l Trans. j Type, Unit 1 Net weight, kg 
No accordlilg 1 Name and technical characteristics brand, of Quan· 1----------

to technologtcalj No I model, measu- uty of one 1 1 
floW1heet cipher rement piece tota 

8 

9 

10 

,, 
12 

12 

13 

14 

15 

16 

·ra.n ·~\~,l~ I .. I I 1•.I ' ..... 

. \ 

I.D.!an~, fan~, air blowers 

Fan, Q•JJOOO mJ/hr 
H•512 kg/m2 

Fan Qa58000 mJ/hr 
H•900 kg/m2 

I.D.tan Q•417000 m)/hr 
H•600 kg/m2 

Total a 

Power equipment 

Flap valve, Dnom 300 

Material handling equipment 

Slurry teeder 

Apron conveyor B•800 mm 
L•100 m 

Double-rack gate 

Overhead electric crane 
Q•5 t, H•36 m 

Gantry crane 
Q•100/10 t 
B•J2 m, H=J2 m 

pea I 6 

ft I 12 

" 12 

pee 36 

" 1"2 

" 12 

" 6 

" 1 

" 6 

5000 

4000 

2)700 

330 

128 

167 

26,30C1 

20170'0 

30000 

72000 

284400 

670800 

11880 

15)6 

1002 

26.300 

1210200 

·---- ~ 

98 

Whom lo 

be 1upplled by 

__.., 
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99 

I Trans. 1 

I I 
NOS Type, Unit Net wet1ht. kg 

of Quan· Whom to 
No according Name and technical charactertstlcs brand, 

to technological No model, measu· tlty of on•? total be 1upplled by 

llowsheet 
cipher rement piece 

17 5 t suspended electric crane pee 1 10300 10300 

18 0.5 t electric hoist " 60 104 6240 

19 1 t electric hoist, H•12 m ft 10 .385 3850 

20 ! Electric hoist, G·2 t, 
H=JO m " 1 625 625 ,_.., 

21 Do, G=J.2 t 
H=12 m " 6 515 3090 

22 
I 

Do, GaJ.2 t 
~·30 m " .3 700 2100 

' 

23 I Do, G=S t, 
H•12 " .3 830 2490 

24 Suspended-flight conveyor 
L-20 m " 2· 6270 75240 

25 I I Do, L•32 m 
I 

ft 24 8630 207120 

' 26 i o. 5 t li:tt 
H•48 m " 2 2000 4000 

I 

27 I Screw feeder Q•14 t/hr n 12 800 9600 
i 

28 I Do, Q•42 t/hr n 12 1800 21600 I 

29 
I 

Do, Q=6.28-60 t/hr ·n 6 I 515 3090 

I -

T11n £;.'.'\I I ,, I ·, ' 

.\ 
·--- .. 
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{00 
' 

Trans. l I 

I Quan· 
NOS I Type. Unlt Net welght, kg 

Whom to brand, of No according 

' 
Narr.e and techntc:al c:harac:tertstlc:s 

model, measu· I tlty of one be 1upplted by to technologlcal No total 
llowaheet cipher rem~nt piece 

I 

30 5 t suspended crane, H•36 m pee 1 4820 4820 

Total: 1593203 

Section tI. Materials 

)1 I Mineral wool 2160000 \ 

)2 Fireclay bricks 1980000C 
..-' 

I . 

I 
l 
I 
I 
I 

"M' I 
I 
I 
I 
I 
' i 
I 

litn u.\ '\H " 

.\ 

·---- .. 
--.~~ ----
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""' 

NOS ! Type. Unit Net weight, kg 
i Quan· Whom to I Tra!as. 
I Name and technical chsracterlsUcs brand, of Ho according ! 

No model, measu- tlty of one total be aupplled by to !echnologlcal' cipher rement piece Uowaheet I 
l ADDITIVES AND CLINKER STORAGE 

I 

Technology Section 
Part I. Equipment 

I Handling equipment i I 

1 
I I Overhead crane l/c 20 ta H•JO m pc 6 65200 391200 i 

I I 
I 

' 
2 l Apron reeder B•1200 mm 

La.:9 m " 6 30000 180000 

I ? Belt conveyor 

I 
.. 

B•800 mm I : Lv90 m " 2 22500 45000 I 
' I ' 

4 ' Belt conveyor i ' 

I I 
:BQl:OOO mm 
L-95 m " 

I 
2 24000 4SOOO 

5 Belt conveyor I I 
I 

B•800 mm ! I 
I ::r,,..150 m " 2· 40000 80000 l 

,_J 

I 

6 ' i Belt conveyor 
' ! 

I B•1200 mm 
I L=185 mm " 2 74000 148000 ' I 
I 

7 I i Electric hoist -
i l/ca2 t " 4 625 2500 I 

I 8 ' Electric hoist -
I 

l/C•1 t " 4 385 1540 
9 -"- " 6 50 JOO -

Totals 986540 
Ta1n b.'\.'\tl ,, .. _-1 I ' 

.\ 

·-·--- .. 
- -~ -". - --- -~~-------"---~ -~---------L--------------------------~------------• 
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{02. 

NOS 
I 

Trans. I Net weight, kg Type. Unit 
of Quan· Whom to 

No according Name and technical characteristics brand, 

to technologlcal No model, measu· tlty of one total be 1upplled by 
flowaheet cipher rement piece 

GYPSUM RECEIVER 

I Technology Section 

I I Part I. Equipment 

I Chemistry Equipment 
I 

\ 

1 I Bag filter 
F•200 m2 pc , 2700 2700 

,_., 

Pumps 

2 Mud pump 

I Exhausters, rans, blowers 

/3 Centrifugal fan 
Q•10800 m)/h 
H•250 kgp/m2 

I Handling eguiRment 

4 I Apron teeder I 

I B•1~00 L-12 m " 4 15000 60000 

5 I Screw conveyor ~ 320, L-8 m n 1 860 860 . ,. 
! 

6 I Belt conveyor -

I B=1200, L-125 m 
I 

I 

I 

T11n l,;.\.'\i I ''· ' .. I , . 

. \ 

. ·--- "" 



NOS 
I 

I 
No according I 

' to technologlcal 
Uowaheet 

7 

8 

9 

I 
I 

I 
I 

I 
I 
I 

I 
I 

T11n ll.\'\lt ·~ _ . 

. \ 

I 
Trans. ! 

i 
No I 

l 
I 
I 
I 

,.. ......... ~ 
/ , / 

Name and technical charactertsUcs 

Electric crane 
Q•J.2 t 

Electric hoist 
Q•J.2 t 

Hand operated hoist 
Q•2.0 t 

Total a 

.' · I : : 1 

{03· 

Net weight. kg Type, Unit 
Quan· -- Whom to brand, of 

model, measu· Uty of one total be 1upplled 'by 
cipher rement piece 

pc 1 2140 2140 

" 3 115 445 

:c 
~ 

153655 

.. 



-;/-;.,. ~/ 

(01/ 

' 

NOS 
Type, Unit Net wel1ht. kg 

Trana. Quan· Whom to No acconllng Name and technlc:al charac:tertltlc:s brand, of 
to technoloetcal No model, rneasu· tlty of one total be 1upplled I 

DOW'llieet c:lpher rement piece 

Tent-rooted clinker storap;e 

Process . 
Section I. F.quipment 

Chemical equipment 
\" 

_,, 
1 Bag filter 

F • 360 m2 pea 6 14200 85200 

2 Do, I F ·120 m2 " 6 4000 24000 
I 

Airlock feeder . 
J : 

0.7 ~ J.6 mJ/hr " 12 167 2004 

Total: 111204 

I.D.!ans, fans, air blowers 
I 

I, I Centrivfugal fan Q • 25000 m2/hr I 
I 

L • 200 kgp/m2 " 6 885 5310 I 
5 I Do, Q • 5800 mJ/hr " 12 420 5040 I 

6 I Do, Q • 5500 mJ/hr " 12 367 4404 
I Total: 14754 \ 

l l 
I l 

.\ 

·---- .. 
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f O!J-
' NOS I Type, Unlt Net weight. kg 

Trans. brand, of Quan· Whom to 
No according Name and technical characteristics 

to technological No model, measu· Uty of one total be supplied by 
flowaheet cipher rement piece 

3 . Handling equipment 

7 Apron conveyor, 150 t/h:r 
L-23 m pea 12 15000 180000 

8 Screw conveyor dia.J20 mm 
L•4 m " 12 204 2448 

9 Trou~ed belt conveyor 
. 

150 t hr, B•1000, L-150 m ". 12 20 420 
_.J 

10 Electric hoist Q•5 t 
H•JO m " 12 1060 12720 

11 Manual hoist, Q•1 t, H•9 m " 12 90 1080 

I 
Total a 772248 

I 

I 

I 
i 
I 
I 
I I 

l11n L.~'\lf " · 1 •.• · 

.\ 
·---·- ,. 
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{06 

NOS Type, Unit Net we11ht, kc 
Trans. of Quan· Whom to 

No according Name and technical charactedltlcs brand, 

to technologtcall No model, measu· Uty of one total be 1upplled 

flowabeet 
cipher rement piece 

i 

I Belite slurrv drvin~ with filtratic n 
and storage 

Process 

Section I. Equipment 
-

Chemical equipment 
_ __., 

1 Drum drier, dia. ),2 x 27 m pcs .4 215905 66)620 
I 

. 

2 Electrostatic precipitator P.42 m2 " 
I 

4 
1

92500 370000 

3 Agitator 
dia. 6 x 9 m, with 15 kW electric 

" 4 18800 75200 

motor 

4 Drum va~uum-tilter BOY-so " 4 35500 142000 
filtration area - 80 m2 

I ~lectric motor speed 480~1420 R.P.~ 

I 
~lectrio motor capacity 4,x12 kW 

5 4 mJ vacuum receiver " 8 900 72000 I 

i 

I Total: 1458020 
~ 

Tanks, vessels 

6 Du.st cyclone dia. 2360 mm pea a 5600 44800 

I 
I 

\ 
.. 



T 
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{07 

NOS I I I I : Net weight, kg I 
I Type. I Unit 1 I Whom lu ~ 
I brand, 1 of 1 Quan· I Trant. 

Name and technlc:al characterl1t1c:s I No 1. .;..:ordlng I model, ! measu- I uty of one I 
to tecbnologtcal No I I toti: 1 I be 1uppllc~ : 

flowabeet c:tpher I rement I piece I I 
Pumps I j 

I I Centrifugal slurry pump 7 I I I pea I 2 I 14.30 • I 2860 
capacity 150 mJ/hr 

I 

I ~ead - JO m 
I I I I I I I Electric motor capacity - AO m 

I I, 

8 I Centrifugal pump capacity 
• 100 mJ/hr 

Head - JO m 
Electric motor capacity - 20 kW I I " i 2 ! 1260 I 2s20 

' I BBH-50 vacuum pump 
I ' I I 

9 I 
electric motor capacity - 100 kW I " 8 4000 32000 

Totalz I 37380 I ' I.D.fans, !ans, air blowers 

10 I ! Radial tan 
Q • 16000 mJ/hr, H • 140 kg/m2 I pea I 4 I 47) I 1a92 

I I Centrifugal fan Q • 18000 mJ/hr 11 ' 
I I 

H • 240 kg/m2 I 
II I 4 l 1470 I 5880 

... 12 I t Do, Q • )0000 m)/hr, H • 250 kg/m, I " 4 785 l 3140 
I 

1) I i Do, Q • 12100, H • JOO kg/m2 

l 
II 4 585 12340 

I ! I.D.!an . " 14 ! II 4 I 12500 t 50000 

.\ 

·--- .. 
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NOS I I Type. j Unit I Net weight, kg I 
I Trani. I b nd of 1 Quan· Whom to 

No according Name and technical char1derl1t1cs 11 • J 

~, to techn0Jo11cal 1 No model, measu· tlty of one total be supplied 
fJowabeet cipher rement piece 

by 

15 Centrifugal fan, Q•6000 m)/h, I I 
H•160 kp,p/m2 pea : 4 I 425 1700 

Total a , I • 64952 
. i I 1 Sanitary equ pment 

i '(' 
16 Bag :tilter >'•440 m2 " j 4 14200 56800 _, 

• 17 Do, :P•200 m2 " 4 2000 8000 
I 

18 Electric air heater I 
N•22.5 kW " 16 25 400 

Totals I 62500 

Handling equipment 

19 Belt conveyor B•1000 lllD I 
L-J1.5 m I pea 4 I 11000 44000 

' I I I 
20 ' I Reciprocating screw conveyor j I ; I dia • .)20 nun, L• 10 m I " 4 1016 4064 

21 i · Belt conveyor :B• 1000 mm · 
L-70 m I ft 4 23000 46000 .. 

' 22 ! Screw conveyor, dia.320 1 • 

: L•6 m " 4 71) 2852 
I 

' i 
~J I I 1 t manual hoist,.Ha12 m " 16 95 1520 

24 I 1 t manual ho1et " 8 220 j 1760 

... ... ".... ...... ,. . . .... . 
.\ .... 

·-·--- ~ ~ .. , . 
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109 
I I • 

NOS I 1 I Type, Unit 
1 

1 

Net weight, kg 
Trans. b and of 1 Quan· Whom to 

"' No according i Name and technlcal charattert1t1c1 ' • ' 
'4 to technologtcall No : I model, \ measu- I llty of one 1 total I be 1upplte<l by 

flowaheet j j cipher ) rement ! I piece 

· I I 
25 I I J. 2 electric hoist pos : 4 ! 540 I ~160 

I I 
I 1 1 

26 1 t manual hoist, H•) m ! " , 4 j40 I 160 

27 I I 2 t manual hoist , H•9 m j " , 4 i 70 I 280 
, I 

28 I I Troughed belt conveyor, belt I ; · I I I j \ 
800 mm wide, 40 m long 
Belt speed - 1.6 m/a. I J • ! ' ~ 

• 1 1 Reduction gear with a gear ratio . : 
2.5 I I l 
15 kW electric motor i " 1 2 7700 l15400 

29 I I 10 t overhead electric crane I I • : 4 5)70 121400 

30 I I Apron feeder I I ,. 
B• 1500 nvn, L-12 m I " 4 I 15000 I 60000 

)1 I I ).2 t electric hoist, H•24 m I I " \ 4 1650 12600 

.)2 1 I 1 t electric hoist, H•24 m ! " 6 220 1760 

Total 1 · 2040.)6 

Section II. Materials 

•• .).) I I Mineral wool " I I I 10600 

34 ! 1 Fireclay bricks " I I I .350000 

, -·- ,. '"''' 

.\ 

·---- .. 



NOS 

N'> according 
'-, to technologlca I 

HOWlbeet 

• 
1.1 

• 

1.2 

Trans. 

No 

l 
Name and technical charactertatlcs 

CemP.nt grinding 
Process 
Section I. 
Crushing, gr:Lnding and beneti
ciating equipment 
Automatic unit !o~ grindi.ng 
clinker with additives in a 
closed circuit 

4x1J5 m cement mill 3150 kW, 
10.000 V, main drive electric 

motor 
Planeraty reduction gear, 
gear ratio J0.94 
55 kW, J80 V auxiliary drive 
electric motor 
Also includinga 

- 125 ~/min lubricatil'.18 oil 
station, 5 kgp/cm2 
lubr1c8tion oil station, 
Q•J00 l/min 

Hydrohead.system 

Separator with 5 m dia. 
external cyclones, lined 
(stone castings) 

T11n F;,\'\11 .. u. _· . . ... .,, •• I 7.' , 

.\ 

110 

T 1 U 11 ! Net weight, kg ype, 11 

1 
brand, i of ·Quan- - I 
model, ! rncasu- Uty j of one 1 total 
cipher I rernent ! piece 1 

I I I 

Whom to 

be iUpplled by 

pcs 9 576000 5184000 .... 

" 9 

" 9 

" 9 

" 9 

" 9 

" 9 

·---- .. 
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NOS l I N 
T 

1 Type Lull . : et weight, kg 
rans. 1 1 • • n I 1 No according 1 ! N1tme and technical charactertstlcs t;rand, ' of · '"'uan-

1 

I Whom lo 
to technologtcalj No I model. I m1..•a:tu- 1 lily I of one t t 1 be supplied .. 

llowaheet 1 • cipher j reme11t ! I piece , 
0 1 

'' 

i I ! : I : 
I I I I I I 

1. J 1 I Induced draft fan !or separator ~ ; 1 

I with 315 kW electric motor ; j pea 9 I j 1 

1. 4 I ! Airlock feeder. Rotor ' i : I I I 
, dis.. - JOO nun 1 ' 

1 
0.99 kW electric motor ! ! pos : 64 i I I 

1.5 

1 .6 

1. 7 

1.a 

1.9 
I 
I 

: 

1.10i 
' 
I 

1.11' 

1.12: 

' I 
1., )~ 

I 

, .14. 
I 
I 

, , I I 

Airslide, 400 mm wide, 10 m lon~, ! \! : I 
'1 complete with fan , 

11 
; 9 

I I 

I Do i II I 18 I 

I 
! Airslide, 6JO mm wide, 
I 9 m long, complete w1 th fan 
I 

I
I Airslide. 630 nun wide, 

8 m long, complete with tan 

I Airalide, 640 nun wide 11 

' J m long, complet~ ~1th fa..i 

Bucket elevator, J2. 5 m high 
I 

100 m.)/hr pneumatic chamber pump ' 

Airslide, 6JO nun wide 9 m long, 
complet~ with fan 

Continuous reeder for clinker, 
max.capacity - 160 t/hr 

Continuous feeder 
1 max.capacity - 40 t/hr 

' i II 

II 

" 
II 

II 

" 

" 
" 

9 

9 

9 

9 

9 
I 
I 
I 

9 I 
18 j 

I 

9 l 
j 

I • 

·--- " 

..-



NOS 
, Trani. 

No accordln~ 1 

to technological; No 
flowaheet t 

i 

I 

, .15 ' 
I 

I 

i.161 

.. 
2 

J 

4 

., 
5 

.\ 

"-, 'l 

Name and te~:hnlcal charactensth:s 

Continuous feedflr ror gypsum, 
max.capacity - 10 i/hr 

Induced draft fan with 200 kW 
electric motor 

Total: 

Chemical equipment 

Horizontal sin;sle-section three 
field electrostatic precipitator, 
with 28.7 m2 active section area 

Air .toam unit 

Total: 

Tanks, vessels 

Group o! two cyclones, 
dia. 1, 400 mm, type "~H-15" 

Total: 

Pumps 

1 l/s vortex pump 
16 mm w.c. 
1.5 kW electric motor 

Total: 

T 

i1c 

l- Net weight, kg 1

1 Type, Unit n Whom \u 
hra1111, of ...,uan· 

1 
1 1 

moch.•I, 1 mt>usu· · uty I of one I total 1
1 

be 1up~:lel! · 
cl pher I rcmcnt piece 

; I 

pcs 9 

i " 

pee 

" 

pee 

pea 

9 

9 I 81 .320 
I 

32 I 225 

9 4400 

191 50 

5184000 

731880 

7200 

739080 

39600 

.39600 

950 
950 

·--- ~ 

' 

·,,. 

~ 
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I 

NOS I I I Type. i Unit 
J Net weight, kg 

Trani. I 
i 

l 
Whom to 

No according ! brand. : of '-JU80• ! • 
I Name and technical charactertstlcs I I ., 

to technologlcalj No I 
I model, ! m~asu· : tlty ' of one I total be 1upplleo by 

tlowa~t I cipher I riement i I piece 

Pane i 
I 

6 ' I Centrifugal tan tor !eeding air I i I to a body of main electric motor pee 9 I 50 I 450 
Capaci·~y - 4800 m3/hr 
Pressure - 1000 mm w.c. 

I 2.2.kW electric motor 

7 I Dust-handling centritugal tan. I I I i 518 I 4662 I ~ 

11 kW electric motor " I 9 ._ I 

a I Do I 

15 kW electric motor 

I i " I 9 I 530 4770 

Total1 I I 9883 I 

Material.handling equipment 

9 I I Fixed plough tripper for 1000 mm
1 I ! 1140 wide belt , I " 9 I 10260 

10 I I Screw conveyor, dia.J20 mm 
21 m loll8 I " 10 1900 19000 

I 
i I 11 1 I 200 t hydraulic jack I " 18 180 3240 

'" 12 I I 10 t overhead electric crane I 

l.H.-34.5 m, span - 'Z'l m. 
I I Total power capacity - 39.7 kW I pee 1· , l 20300 I 20300 

T •• _ r '''' • 

.\ 

·---- ~ 



T 
,-"'1, 'l 

w -
NOS . I I 

: Quan· I 
Net weight, kg I 

l Trans. 
! Type. U11ll 
I I brand, 1 of Whom to 

No according ! I Name and technical characteristics I 
~ to technologtcall No 

I 
model, ; measu· tlty ' of one total be 1uppUed by 

11owo11... I I cipher ; remenl I piece 

I 32/5 t overhead electric orane, 1) . 
tloor-operated, apn.n - 16.5 m, 
heisting height - 12.5/1~ m. 
Light duty. 
Total capacity o! electric 
motors - 43.5 kW 

14 I I 10 t suspended eingle-be~m electl 
ric crane, span - 8 m, 11 m 10118 I I I I _, 

4111 i I hoisting height - 18 m. 
Total capacity of electric motor 

I - 21.6 kW j " , ! 5450 I 5450 ' I 

I 

15 I I 2.5 t suspended single-beam I 
I 

electric crane, span - 6 m, 
hoisting height - 36 m. 
Total capacity of el~ctric 

I i I motors - 6.8 kW I " 1 13.30 I 1330 

16 I I ).2 t eleotrid travelling hoist. 
. I Hoisting height - 12 m. 

I Total capacity o! electric 
motors - 5.4 k:W I I pee I 2 I 495 j 990 

17 I I 2 t electric travelling hoista 
,, I 

hoisting height - 18 m; 
Tota1 capacity of electric 
motors - J.4 kW I I pee l 1 l 95 I 95 

18 I i 1 t manual travelling worm hoist1 
hoisting height - 12 m 

.\ 

·--- 4 
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Net weight, kg NOS ! I ----ii Trims. Typt'. U111t 
No according ! 1 Name and technical characteristics ! l>raud, oi Quan· !----------

to technological: No , motlt•l, measu· : tlly of one 
piece 

\ 

flowsheet j • 1 Clj>her rement · 

19 

20 

21 

22 

23 

I Li!ting electromagnet complete 
with 
- magnetic control~er; 

- comand controller 

Total a 

Sanitary equipment 

Suction bag filter, filtering 
area - 120 m2. assembly of 
4 tilters 

Do 

Tote.ls 

Laboratory equipment 

Sampler !or loose materials 

' 
) 
' 

I 
Schenk flowrate tor coarse loose ! 
material, capacity - 400 t/hr : 

Total a I 

j)C0 

" 

pea 

" 

I " I 
I 

" I 

l I 

1 

1 

9 

9 

9 

9 

I 60 

I .3 

4000 

4000 

I 11 

I 

total 

60 

.3 

88~86 

36000 

.36000 

72000 

l 6.39 

I 6.39 

.. 

1/5 

Whom lu 

be auppltel! ">y 

_, 
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I 

NOS 
Ty pl'. ui1ll Net wel~llt, kK 

' Wliom lu Trans. brand, of <.)uan· 1 

I ~o according : Name end technical charactertstlcs 
model, nli.'<I Sil· , tlty I of one be supplied by to technological No 

I I total cipher 1 rcmcnt piece • flowsheet 1 ; 

I 

i 
I i Cement E1torngc with packing a~i 
I i I I 

Proce~u design 
I I 

Section I. Equipment 
Sanitary equipment 

I 
I Bag filter, F • 400 m2 I 8 i 11000 I 88000 1 i pc 

I I 
i I --I .. 

I Tanke, !urnace equipment 

2 I Cement r.ooler, dia.2800 I " I 4 
I 

24750 I 99000 I I i 

I Dust cyclone, dia.700 I I 
" ' 4 730 I 2920 ) I 

I 

I 
I ! I 

I i I Total a I I I 101920 
I 
I 

Handling equipment 

4 I I Rotational packing machine I I pc 4 10600 42400 

I 
I 

l ' ' I I 

I 5 Elevator 900x340 mm " 4 6000 24000 
' i 

I 6 i I Vibration acreen OB 800%~u00 I n 4 G95 2780 I ! 

I 
I I 7 Feeder PK-100 I I ft 

I 4 ,366 1464 
"' I 

' 
8 Bags handling equipment I I Det I 4 270 1080 

I i 
I 9 I I Filling and packing machine I 

" 2 8000 16000 I 

Screw conveyor, dia.J20.length 7 Im ' " 10 I 

" 12 574 6888 I j 
... 

lwn i....\.'\ll ·"· _ ..... '. 

\ 

- ·---



T 

- ""·,, 'l 

Net weight, kg NOS I ' I ---- ---1 Trans. 
1 

Type. u1dl 
, No accordlr1~ ! Name and technical characteristics brand, of Quan· J 

to technologlcall No 1 mor:('!, ml'aS11· tlty . of 011c 1 lolal 

.._ 

·' 

\ 

flowsheet : I , cipher . remen: I 
L I ! 

piece 

. -1 

11 I I Belt conveyor, B=800 mm. j 
length•18 m 

12 

·13 

14 

15 

16 

17 

18 

19 

B~lt conveyor, Ba800 mm, 
length • 8.2 m 

T~lescopic loadP.r, capacity 
100 t/h 

Bottom discharge pneumatic 
unloader 

Suspended conveyor with load
carrying chain 

Suspended electric crane, 
capacity 5 t 

Electric hoist, capacity 10 t 

Electric loader, capacity 1 t 

Total: 

Minaral wool 

----& -- • 

pc 4 ; 5500 
I 

I 

" 2 9000 

I ! 
I ' 

" 4 : 5500 

" I 8 655 I 
I 
I 

" i 2 2500 
I ! 
i 

I 3a90 " I 2 

n 2 I 2785 I 

I ! 

" ! 8 i 2150 

" 

22000 

12000 

22000 

5240 

5000 

7780 

5570 

17200 

I 191402 
I 
I 60000 
I 

117 

Whom 111 

be supplied hy 



• "6 I• 

NOS ! 

I 
I 

Net weight, k~ 
I \'P•', Ll.Jl 

l..)uun- I Trans. 
I uril11ol, of I Wtium tu No according Namt.' and tcchnlca1 cnaractertstlcs I I ~ No I mod .. 1, ffit'<ISll· lily (Jf one be supplleu by 111 to technological I I ! total I 

flowsheet 1 i I Cl pl\er rcmcllt piece 
I 
I 

Cem~nt nd,lo EtorRt:f> 

Proce~e deQign 

Section Io Equipment 
Chemical equipment 

1 i 

I Pneumatic screw pump, Q•100 t/n i 8 2520 ' 20160 I pc 
I I I 

I ~, 2 I Bag filter, F•J60 m2 ; " J2 I 8800 I 281600 I .. 
I 
I 

Total a ' I i 301760 
I 

I.D.Fe.ns 1 fPns 1 air blowers 

3 I Centrifugal dust fan No.5 pc 64 400 I 25600 I 

I I I I I 

I 4 I I 
Centrifugal dust pump No.8 I 

It 32 885 28320 I 

I 
' 

I I I 

5 I Centrifugal tan Q•2000 mJ/h 
head 500 kg!/m2 " 4 500 I 2000 I I I 

I I 
I Total: 

I I 55920 
I 

I I 
Pumps 

6 Vortex pump, capnci~y 1 1/s I " ' 16 I 2~.4 I 470 ... I 
I i I I 

Ha.ndl1~ egui~ment 

7 Charging equipmc~t I " I 64 6100 I 390400 I 



-,--~~~~-~~~~--~~~--~~---':I ...... 
. _ ..... :..,,,,.,,,,, 
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NOS ; I 

N 
I Trans. i l T , ~ 1 o according . , N I ype. Unll . I' Net weight, kg 

... to tethnologlcai: No , am~ and le<"hnlcal characteristics 1 brand, of ~ Quan-
flowsheet ! I I mol1l~I. mC'asu- tit 

-- i , cipher rement Y 
I 

of one 
piece 

total 

Whom to 

be supplleu by 

, __ 

I 

8 I I Track eca.lee, Qa150• pc 64 15250 976000 

9 I I Air elide, B·400 mm~ I 
length • 12 m : I " 16 I 1500 I ' 24000 

10 : Pneumatic unloader, 
ca~ city 100 t/h I ' " ! 32 550 

! I 
I 

I i 
! 

i I I 

I 11 I Electric hoist 0.5 t ! ! " 10 104 
I I 

I I I 

I I Manual-operated hoist, Q•1 t n i 32 ' 12 ' 
! ! 95 

; I 

17600 

1040 
I _.J 

3040 
' I 

1) I I Freight elevator, cRpacity 
' 

500 kp. I " : 4 I 9500 I I 

38000 

Total: 1450080 

•• 

. \ 

·--- .. 
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NOS 

;-.; o ace<: i u 1 i' t! 
... to p.-oct•ss 

I l0wshl•t•t 

.... 

'~ ~ 

.\ 

, 

2 

J 

4 

, 

Trans. 

l\o 
Nm111• and ll-1·:. 1111'.li 1· lw r:n·t1•r1 "'""" 

STOHi\G ,·; i•'/1CI~.:;·nr-:s 

1 • :.~ n. t c r i 11 ~ ~ t. or n r: c ; ; r > . 1 

l'roccns 

.r'art I. ;·:nui;irn<>nt 

Material ntorngc.Gr~nc ;~uipment 

Stacker-crane trnvnJlin~ cnbine 
control OK-1 .o loHd cn;laci ty 1 t, 
span • 22.5 

Travellin~ electric crnne floorc 
control lonrl co.pncity 10 t, 
span 22. 5 

Electric ]oHdcr 
load ca1,a.city = 1 t, ll = 2.0 t 

~lectric frnctor 
rrnction power = ?50 kp;f 

•rot al: 

Material ntorage No.2 

Blectric travollin~ crnne floor 
control capacity 10 t L = l'?.5 m 

1\ j)•'. l ;1111 
hra11d, ui <,>11a11· 
111c11!1•I, llH'ii'dl· 111 ~· 
1'CJcl1 • rl 'l II 1'11 l 

1 

~~l'I Wt•lt',hl, k~ 

(Ji 1111(• 

pll•n· 
total 

12780 

15100 

2450 

1750 

32080 

15100 

I?. I 

,\\a 1111! ac: 1m•1: 

!:tc!ll-!•'llOLl\iy 

\ 

.. 



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

f ~:>? 
NOS I I I 

Nl't Wl·l~ht. k~ 
I 'l'yp1•, linlt I Trans. 

Ii r a 11.:. 111 l,J 111111 • Manu!11clur1•1! :\ o an·orct In~ , N11011· ;111d 1<·1·h11i1 ;ii 1 liara1·1"rhtl1·., 
I ' Ill prCKl'SS i ~() 111111:1•1, Till'il'll· 11 l ~· of 0111• total I tndl.:••nou"I~· llowshl'l'l 1 '1 JI". r1'111I'I1 I ph•r1• 

2 I '1'rnvell in.·~ r.tncke·r cr11tH' with 
tclcflCOpe column l~cn.11.2 t' 
L = 22. '..> m I 1 I ?. 4900 

I I 

) I ;:;i ectri c ~rnvel l .i.111~ ':1·ane, 
floor cont. ro l crt11ncity ?.0/'j t, 
L a 2?.5 m : 

I I 2200 I \ I 
I 

I 
I i I I 4 I ~~lcctric lonclf!r cn.,nci ty , • 6 I I re 2 2')20 ~840 _,. .. I 

'l'O'l'AL i I I 61u40.o 
i 

Opened storehotHH' of <>riuipmcnt 
Crane equipment 

' I , I ~l~ctric t rnvr. l 'j i n1~ .·~·mfry 
crane I •• c. = 12/1~ t; L =- l?. rr: I 1 I 63500 I I I I I 

'l'otal: j i I 
63500 I 

I 
Hcfrnctory !itorfwe 

I I 1 I ;.;i ectric iitnckcr crn.ne with 
telesconc column l.c. •) t· = ,_ 

' i1 = 7.05 m, Lcr. = ?2.5 m I I pc 2 I 29000 I seooo ! 
~ 2 I 

' 
· ... •ro.vellin:.r; c.l a~:wl1f!1 l Ct'r.1.nf! 
l.c. • 5000 kp;, L = 2 ;'. ') m, 
Ii • 22 m ' I re 1 I 21500 

.\ 

.. 



... 

t .. 

:\l>S 

:\ 1 I ill"\"Orlf I 11.: 

to prm'l'S' 
tl ow~ lll'l 'l 

J 

4 

. \ 

Trans. 

:\o 

_ .... , .. --;, 

Nallll' a11d 11·1 111 ... ;ii 1 liar;11 i1•11,tk' 

: .. 1ectr:ic trnvr.1~L11~ crF.nr. 
floor control ) .c. = 10 t, 
L • 2 2 • 5 m , H = 1 t> 111 

raectric lander l.c. ~ 1600 kJ.."; 

·rot al: 

Ty1w 
hra11t1, 
flll H! 1•l1 

\

0 1Jd1• 

I 1G3fl 
! 

I j 111 t 
,,: 

Ii It' H "..\J .. 

fl'llh'lll 

re 
pc 

1,i IJH ll • 

Illy 

1 

2 

r- I 

Nl•I Wl·l..:hl, k..: 

nl 0111• 

pk1'l' 

3220 

tot a I 

1 '/600 

6440 

103540 

,, 

123 

Ma 11 uf ill'l u rl'• i 

l lld I ..:1• Ii o ll'i; \' 

'\ 
_, 



_,...:.. ,, 

I/' I.( 
:\,)~ I 

Tran.;. 
'i'yp•'. l; 1111 ~1•t Wl'l~ht, kt.: 

:\o a1Yord111~ N:'lllll' a111I h·.-111111 .il , ;i;irart•·rhll"' 
lira,,,,. of 1,i11a 11- : I Ma11 ufal·tur1•1; 

.. 1' > pUK1•s.; :'\o 11to1:,·•. liil'il'dl. Illy 
I 

I if Cllll' 
I 

I I 1111111 I 111; lt.:l'll(Hl~i ~· 
l low~h1•1•t \'11d1• rt·1111•11l ph•1'1• 

I 

0ils, chemicnl nn<l ncido stor~~c. 

Tanks nnd furnnc~n 

, I I Steel horizontbl cylindric tank. 
~apaci ty • 10 mJ · I i pc I 6 i 2000 I 12000 

2 I I '.L'nnk .. I I 
capacity • 2 m3 I pc I ) I J50 I 1050 

) Settling tank I 

capacity • 2 mJ ! i pc J 

I 
400 1200 

TOTAL chemical equipment 
I 14250 I 

4 I I Oil reclRimln~ n~re~nte .3502 I pc ! 1 I 980 
I I 

Pumps 

5 I I Gea.r pump I iI8 •)r.:; I 10 I 105 I 1050 , ,. ··- ·-:·"r pc 
I 

Handlin~ cquiornont 
( .t·./Iu- > 

, 
I I o1eigher i·r ·~I pc ! 3 108 I 324 0 :.1 ~:juu I 

!i •. I~ .. 
1 i I :-;on explo:~i ve <'1 ectric lender 1~;.;J:- -... l.c. • 1250 kr, ,-1 .. ,) I pc I 1 I I 2800 

t:vro 
,614 
I 

'i'O'.L'AL: I I I 3124 I I I 

.\ 

.. 



, ........ ~ 

I< 1;-
I 

;',.1-)-., I I Nt•t w1·l~h1, k~ 
Typ1" lJ 111 l I 

Trans. 
I Mn n uf m:I u rt•r! 

lt1;1:id, ci! C,l1H1 ll • I 

:\,> alYordlnJ.! :"\;in1l' and 11·1·11111.-;il 1 !1;ir.11·i.-r1,ll1., I .... 111 p•111·l'~'i :\o II ii II"' I, 1111 'ii" II· lily of CJllP tot a I 1 ndl1o:cnou:;i y 

l low~hl'1'I 
f11d1• r. · 111l•11 t pl ere 

I 
~nintenancc Pquipmf'nt 

I 

8 I ~ 5-~ection rFick 
I 

11100 126400 ! pc ?4 
I 

Gns otorA.p;e 

Cr1lne cquipmf"nt 
I I I l , . ' r~l~CtriCfll ~~Ul~Jlf't10ed c rAnc 

.,.J 

i 
,. .. I ~ = 1000 kE?;; L • G m; H • o m, I I 

I , B - 25% re 1120 1720 I I 
I 

MnintenRnce equipment 
I I I 

2 I I Bottle 
I 

I I 

capacity - 401; P ::i 20 ~.JPa I ))C 1 248 176. 5 118972 

I 
I 

.. 

. \ 
.. 



I , 
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----- 121 
NOS I I I I 

I 

I I Typl'. U111t I I Nt>l Wl'lghl, ki.: 
' Trans. 

I 
Manufacturl•d ~o accord I ni.: Nnnw and h·rl1111°·nl 1·hara<'1l·rhth" I hra1111, ol <_luan- : .... ~o I 

lll•H!t•I, ! I 10 prCX'l'SS 11wa ... 11 • Illy I of ont- total tndl.:<.'nousl y llowshl't'I i I n11 l1• ll' II It' II I I 
pl l'l'<.' : I 

I 

I 
Step-down nubntntion 

220/10 kV 
Llectrical en11:in<'erinP. 
Section I. ~ciuipm<'nt 

Blectrical equipment 
I I - 1 I ?hree-phase power double-winding 

t rans!onner, power ratinp; 
10000 kVA, voltage 2?0/10 kV I I re ! , 

I I 2 Switchine nquipment for 
operation in 220 kV network 

I I net I 1 I 110200 
I I ! I 

) I I FRctory-ansemblerl distribution 
switch gear 10 kV, 
consisting of 20 cnbinets I I :iet 

I 
1 I 122000 

I I I 
4 Assembled elcctricnl mA.p:net 

~upply unit for nwithinr; of 
HV circuit brea.kf'rs net 1 I 150 

'l'otal: 32350 
I I • 

.\ 

.. A 



:\ 1.)S 

~l) a1xor<llnj.! 
to pro1·l•s.; 
f;owslh.'d 

1 

2 

3 

.\ 

-, -

Trans. 

i'\o 

:. ..... ~~,,,. 

Nani\' and \l•l'lillh ;1; , liarad1·rhlll'" 

Central dintrihutlon 10 kV 
nwitch r:cnr 

Electrical enr.;inef'r:i ne 
Section I. ~quirmcnt 

Electricnl equipment 

1'~nctory-a.ssembJ ed switch p;ear 
10 kV, conaistinF, of 60 cabinets 

Concrete renctor, current 
limiting, 10 kV 

A~.sembled el f.'C t ri cal rnn.e:net 
~uprly unit for nwitching of 
HV circuit breakers 

Total: 

Typ1•, 
hra11d. 
1111 JI: I· I, 
l'Odl' 

i 
' 
I 

Unit 
<if 

lllt'OISll • 

r1•11w11 I 

/set 
I 

phase 
I 
! 
I 

1 

net 

;\;l't W('l~hl, k~ 

' ( 1----,---,luan· i 
I I l ~· 

I 1 
I 
I 12 

; ?. 

I 
I 

of one 
1>ll'C'C 

12580 

I 150 

total 

66000 

)1000 

JOO 

97300 

"' 

128 

Manufactured 

lndl~cnously 

'\ 

~ 



,,._? 

If! 9 
:\OS I I Tri\ns. 

' Tvp1" Li 1111 Nt.•t Wt.•li.:ht, kl-( I 
:\o arror<ll11J.! :'\anl\' a11d lt'\'11111\'al 1·tiararlt'rhllrs 11ra11d, o! (,) llil II· 

I I Manufaclur<'t.1 ... to prot.'t•ss :\o 111<1del, nl\':1-..;•· tlty of one i lndlge11ousl y ilowsh1.•1.·t rodt• r1•111t•nt pll'Ct.' 
total 

I 
I 

I 
i.'rn~isf ormrr oi 1 ! ~ f' l,V :i C (' 

Process pnrt 

l 11 rt I. t;qui 11ment 

I '1'anks 1 fu:rnnccs 
I ~ , 
r 'i'nnk for oi 1, v = 7r) m- I pc I 1 I 4327 I 4327 - ..... 

I 2 Stnbilized oil tank, V = 75 mJ " I 1 I 4327 I 4327 
I 

I 

) I 1'""resh oil tnllk, V = 75 m) I I " I 2 ! 4327 I 8654 
I I i 

4 t 
Pressure tank for cont1&minuted I " oil, V = 2 m) i 400 I 400 

I ' 
I ' 

5 I ContruninRtf'r! ()ij .intake tank, I 

I .. V = 2 m) I I 1 I 490 I 490 
I I 

I I 6 I DnLly tnnk ,,,· rr ... rih oil, I 

I 
? rn) I II I 1 I 400 I 400 

I 'l'otal: i I I I 18598.0 
! I 
I I ,. .. 

. \ 

• 



__ ..... # .. ~ 

/30 
:-.ios ! I 

I I I 

Typ1•. I Unit Net IVel~ht, kg 
I Trans. I 

:\o arcordlnK Nnml' :rnd h'l"llllh·al rhararlt'rhtll"S 
I hrnnd, of <,hian-

I 
Manufactured 

to prOCl'SS No 1'1 otl, ·I, mvas11- ; t:ty of one I lndl~enously 

ilowst11..•t•t I i l"O<h' fl'Ol<'flt · piece 
total 

I 
I 

I 
I 

Chemical rquipmcnt 

7 : I Cent-ifu~c of ~crvicr nil 
Q = 1500 1/h I ' pc I , I 700 I 700 

I I 

8 I I Ditt0, Q = 1 r:;co l/h for I I l 
atabilizeti and frcnh oil 

I 
" 1 700 700 '· 

' I 

I I 
I I I ~ 

9 I I Filter prens, Q = 1000 l/h I " 1 ' )00 )00 
I 

10 I I Adsorb~r for 100 kg of I I 
I 

sorbent 
I 

I " I 2 i 220 I 440 I 

11 I I Silicagel filter for 2 ke I 
I II I 4 I 10 I 40 I 
' 

I Silicaeel filter 
I 

" 6 18 12 I I I ) 
! 

1) 

I I 
:•'i l t er, DN = 80 I " I 3 94 282 

I I 

I 
I I 'fotal: I 2480 

l'llffi£.!! 

I 
I I 

I I 14 I Rotary ~Cf.'\l' rump Q = 18 m.3/h I pcs I 1 148 148 

15 I Rotary p,enr ;mmp Q = 18 m)/h 
I for stabilized nnd fresh oil 

I II 1 I 148 I 148 I 

16 I i Pump for oil int· kc from cistern, I 
Q = 20 m1/h I I " I 1 I 195 j 195 

.\ 

·---- .. 



_ ....... ~ 

f.3 { 
:\OS I 

Typ1" ! L:n1t i Nl'l Wl'lg-ht, "to! 
Tran~. 

:'\o accord Ing- :'\a1111• a11d ti-1·111111 ;ti rilarnrtl'rhtlr" lira11d. ol (,)II il 11 • Munuiactur1•'1 
I to proCl'SS :\o 111rnlt·~. ill\'il"li. lily o! on(• I 

tu:al I 1H1li.;t•nousi y 
iiowshed ; I rodl• 11·1111·11: piece 

I 

17 I I Vacuum purap, Q = 110 mJ/h pen 1 145 I 145 i i I 

'.:.'otal: I 636 

Hnndling equipment 

18 i ~lectric overhead crnne 1C0/20 t, 
Lrun = 16 m i II i I 146000 I 146000 I •' ... I I 19 Electric overhf'ad crAne 
le. • 5 t, Lrun = 14.5 m 

I 

I 
" i 1 12100 I 12100 I 

I 20 I I Electric hoist, 2 t " I 1 ! 290 I 290 I I 

Total: I I I I I 158390.0 

~ 

\ 

~ 



.. 

... 

:\OS 

:\o 1KcordlnK 
10 t>TCKl'SS 
llowslwl'I 

1 

Trans. 

t\o 
:\nnw anti tPr:1111t':il diar:11·h·r1.;t1r" 

Compre~sor ntntion 

Process part 

Pa.rt I. l~quipmcnt 

l'ower equipment 

CentrifuFnl conpr0n8or 
Q = 525 mJ/::iin; l' 1 = 0,88 h1Pa 
complete with: n s 

cylindricn.l :'r•·:1:1urc r-er;ulaLor, 
1 step,. turbine type with 
connection c0up 1 i n1~n anrt mA.in 
oil pump 

- intermediate air cooler of 
th~ I step 

- ditto, of the II nLc~ 

end o.ir cooler 

lu bri cn t :ion c.y:: t <':-'. 

- nutomnt.ion nyntrr;i 

e l e ct ri c r.w t o r , : ; = ·1 1 'j0 K 'II 
v :II (i()OC v or ~(.I ,10 v 

Ty pt'. 
hra11d. 
modt•I, 
l"Odl• 

lJnil 
ol 

lllt•a<;t1· 

rt•nw11t 

ilC 

pc 

, II 

! 

I " 
II 

11 

II 

11 

132 
Net Wt.'lli{ht, k~ I 

· <.>uan· ---- ManufacturP•l 

Illy I of one J total I Indigenously 
piece 

8 29000 2)2000 ~--

I 8 
i 
I 

I 16 

8 
! 

I 8 

l n 

8 1800 I , 4400 I 

8 I 12300 I 98400 I 



.-:.:. .......... ?,,,. 

\ 

13.;;; 
NOS I ! I ! ' 

i I Nt>t W<':l!hl, kK 
Trans. Typ<•. I ( '11lt I I 

brand, i of · ~)11nn· I ManuLhtt;r<-1: 
No accordln~ 

' 
Nanw anti h·rh111t·al rhara,·1t·r1.;t1c.; I 

to pr<Kl'SS No I I mod,•l, :~ll'C!Sll· Illy of one tu;al l11dlg~r.ous:y 

llowshl'L'l 
I r1ul1• fl'nlL'lll plt>CC' ! 

I I I 

2 ! Air drying unit, ~00 rnJ/min 
complete with I I net I ?. 10520 

I 
21040 

I 
; I 

heat 0xchanrer I 2 3900 7800 pc I 

moisture trap i " 2 I 270 540 
I 

I I I 
- air drying block i " 2 I 4450 8900 

I i 
I I 

- air collector I I II 2 I 1900 )800 I ~ 

Total: I I I 
)86880 i 

Sanitary _cq_uiriTil0~1t 

I I 

3 I I Air filter pc I ,. 
285 I '!710 b 

I I i 
:.t'umps 

4 ! I Gear oil pump 
Q = J.6 mJ/h 
r = o. 4 r.:i'a I I 

pc I 2 59 I 118 

Handling eguipm0nt 

5 I I Floor oper~ted eloctric overhead I 
crane, ~ 6/ J. 2 t I 
span = 16.5 m I II 1 ' I 20800 ... I [ I 

. \ 
·---- .. 



; . 

• 

NOS 

r\o according I 
to technologira I I 

flowsheel I 

. \ 

6 

1 

8 

Trans. 

No 

~ 
~ .... ~ .,,., 

Name anrl 1t•chnkal i::haractcristic~ 

Typt•, i t i1111 
lir;111d, I oi 

j modl'I, · Hll'a .. 11· 

1 
cipl1t•r , r~mt•;il 1 

I I ~ 
- --------·----- 1____ __j 

Bleedine noiae "i]rnerr !' c 

Total: 

Oil tank, 1.4 m) " 
:&nergency surge t~J.nk 10 mJ I II 

Total: 

(J11a11-
l 1ly 

6 

2 

1 

;r ~':r;i ............ 

Net weight, kg 
-·- -- --- ··-···-- - --- --- -· -·· 

of one 
pi<'ce 

110 

J15 

lolai 

060 

25386 

'630 

1000 

16,JO 

.. 

134 

Whom to 

be -.uppllt>d hy 

I' 

\ 

I _, 



_ ..... , .. ";.ti' 

(35 

NOS I 
! I 

I 
Net well{ht, kg I Type, I Unit I I Trans. M11nufactur1•d .... 

No according I I Name anti t<'chnlrnl rharacterlstlcs b•••d of Qun•· 1 I 

to process No I I 
model

0

, ·, nll'a'\U· , t11y or one I total I I ndlgcnousl y 

flowsheet ; i 
code \ rl'mclll I piece 

I I 

I I 
Blowers station --· .. ~~ 

Process part 

Part I. Equipment 

Power equipment 
I I I I I I pJ .. 1 I I Centrifugal blowers 

Q • 740 mJ/min, P • 1 .84 kgf /cm2 I I I 6 I 16000 I 96000 
complete with electric motor 
N • 1600 ~:W, U • 6000 or 10000 VI I I I 7580 I ~5480 I 

Totals I I 

I I I 141490 
i I I 

Handling eguipment -
2 I I Electric overhead crane 

controlled trom the floor, 
capacity • 1 6/ J. 2 t, span 1 6. 5 m ! I pc I 1 I I 20800 

I I 
Pum~s 

) 011 gear pump 
Q • 3.6 m)/h; P • 0,4 MPa I I II I 2 I 59 I 116 

' I 

I ... I Tanks 

4 I I Oil tanlc,V" 1. 4 mJ 

I I " ! 2 )15 16)0 
5 Security tank, V .• 10. ri.3 I 

II 1 1000 

I I • ' 
Total: I, I 16)0 

.\ 

·---· ~ 



• 

. \ 

NOS 

No 1ccord1ne 
to process 
llowshet't 

, 

Trans. 

No 

I 

I 

~~~~~~-~~ ... ~~~~~~~~~~~~~~~~~ ... ~~~~~~~~~~--~~~--~~-~ ........ ~-~ 
.-.I.-;, 

Name Billi h•rh11lr11I l'hararh•rlsllcs 

Oxygen station 
Process design 
Section I. Equipment 
Power and compressor equipment 

I Air separation unit, capacity 
44 mJ/h, gaseous oxygen purity 
99.1• o2 , including: 

a) separation unit 

b) gae ezpander machine 

c) air cleaning block 

d) preliminary cooling block 

e) piston air compressor, 
flowrate 0.066 mJ/e, 
Pcom. • 21.56 MPa 
with electric motor AB2101-8, 
power rating 75 kW, voltage 
220/)80 v 

I 

I 

' I 

Type. 
bra11d I 

mo•lt•I, 
code 

Unit 
of 

mt•asu· 
rl•mcnt 

set 

I " 

(36 

I 1
1 

Net weleht, kg I 
: Quan· I Manufa"tu: 

! tlty I of one j total i 1ndl"l'rw11 
, piece 
I 

I 2 1 io400 I 20800 
I I -

I 2 I 2900 I 5800 

·---·· ~ 



'Ill 
_ ..... ~ .. ";#' 

{31 
NOS I I I I Trans. , Typl', . Unit Net weight, kg j 

No according Name and ll•rhnlrnl rharnrtt•rl.;tl<'s , britnd, ! ,,: I Quan· I i Mnnufoctur• 
to process I No model, I mC'asu· . tlty of one i I lndll(clloi • ., 
llowsheet 

1 
I code r1·mcnt ~ piece I total 

I I I I I I I 

2 Filling oxygen header, 1 I i 
2 x 5 cylinders, in set with ! I 
accessories, valves and fittings, I I 
control and monitoring devices po 1 69 69 

J Discharging oxyeen header ! I " 1 .36 I .36 j \ 

Total: I : 267051 

! i I I 

I I I I I 
I I 

I I 
I I ' 

~ 

I I 
I 

I I 

.\ 

·--- .. 
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. \ 

NOS 

No accordlnK 1 

to procc.-ss 
flowshcet 

4 I 

5 I 

6 l 

7 I 

Tranl>. 

No 

'\,. ,,,,, 

Nanw n11d h•rhnlrnl drnrnrh•ri ... 1lr" 

Tanks 

!Oxygen bottle 40-200Y 

!Oxygen bottle 1-400-20 

Total: 

Ha~dling equi~m~nt 

I Overhead electric travelling 
beam, l.c. 2 t, ln • 9 m, 
l • 10.2 m 

I Electric hoist, l. c. • 1 t 

Total: 

I 

I 

I 

I 

I 

Type'. 
hruud, 
11111111-1, 
l'Oilt• 

~-- -------- --•w-..----

U1111 
ol 

11. \'ii" II· 
r1·1111•111 

I pc 
I 
I " 
I 
I 

I 
I 
I 
I 

I 

" I 

" 

l\;t•t Wt·l~hl, Kl{ 

< .uin • !----·---;------
Illy 

! JOO : 

28 I 

I I 
I 

l I I 
I 2 

I 
I 

I 
I 

I 

or one 
pl('('(.' 

81 

810 

1300 

195 

total 

I 24.300 

I 22680 

I 46980 

1300 

J90 

1690 

·---- . 

r;g 

N111i111l11c11ir,•1: 

lnd11r:cnously 

i __, 



T 
...... ~ ~ 

f.~:J 

NOS I ! I Type, Unit : I Net weight, kg i 
Trans. I Manuf11l·tur•·1 

No according I Naml' n11d lt·rhnlcnl \'h1H8l'lt•rl!illrs 
1>r11ncl, ol 1 (,)uan· I I 

to proct'ss i No ' 
mrnll•I, llll'llSU• I Illy i ol one I total I ln<ll~l'llOIJV 
l'udc 1l'lllClll . , piece 

tlowsheet I i I 
I I I I 

I I I I I I ' Fuel oil service 

Process part 

l'e.rt I. l::quipment 

Pum2,! 
I 

I 
I I ' 

I 
I 

' I .-J 

1 I I Immersion pumps, Q • 150 mJ/h I 
N • 58 kW with 32 kW electrio 

I 
I 

motor KO 32-4, 1450 rpm pc 14 ·116:10 16520 

2 I I Main recirculation pump 
of I step, Q • 70 m)/h, H • 47 m 
H20 with 20 kW electric motor 

I BAO 71-2, 2950 rpm II 15 720 .3600 

) I I Main pwnp ot II step I " I s .)150 15750 
Q • 65 mJ/h, H • 500 m.H20 
with 160 kW electric 
motor BA02-280M2, JOOO rpm 

I I I 

't~ . 4 I I Pump, Q • J60 mJ/h, H • 80 m H20 I 
12 

with 132 kW electric 
motor BA002-2805-2, )000 rpm II I 1740 13480 

.\ 

·-- " 



T 
,..~ .. ~ 

.\ 

·----- .. 



-. -< 

.\ 

NOS 

No according 
to process 
llowshect 

11 

12 

1J 

Trans. ' 

No 

...., 
_ ..... , .. .r 

Nam<' and ll'\'h11lca1 rharurh•rhlh . ., 

Tanks 

Tanlc V • 100 m3 

Expansion tank V • 75 m3 

A1etal tank, V • 10000 mJ 

Total a 

Ty1w. I Unit 
hrarul, I of 
mudl•I, I llll'ISU· 
cod1• I r<'ml'OI 

lpc 
I II 

I 
! ti 

I 
I 
I 
I 
I 

I 
I 

I 

, 

141 

----------1 Manu!actur~d 
I lndli.:l'nously 

I I Net Weight, kg 
")\JllO• I 

I 
of one lily . ' total I 
pll'Cl' 

I 

' 

I 2 : 3780 I 7650 

I 2 JOOO I 6000 

I 6 
, I . " 

190000 I 1 1 4QOOO j 
\ 

I 
I I -· I I I 

I I 115.3560 I I 

. ·---- .. 



, 
,,..~ 

1'!2 
NOS I ! I Type. I Unit I ! Net weight, kg 

Trans. ! brand of 1 Quan- 1 
Manufsclu~· 

No according I Namt> and tN·hnlral rharactcrlstlcs I 
modt>I·, i nwasu- I lily I ! I 

to process No I I of on~ ' Jndl~t"llOIJ,; 

I I 
total I 

flowsheet 
code I fl'ffil•nt , piece 

I i 
I I I I ! 

Gas service units 

Process part 

Part I. F.quipment 

Power equipment 
I 

I I 
I 117 I 351 

I I 
_, 

1 I I Gas tilter, ~ JOO 

I 
pc j ) 

2 I I Gae tilter, 'J '700 I ti I 12 I 600 7200 
l I I I I 

I 'l'otali I 7551 

Handling equipment 

3 I I Manually operated overhead 
crane, lifting capacity 1 t, 

I I I 320 I 1280 J m span " 4 

4 I I Ditto, lifting capacity ~ t, 
I I 4. 5 m @pan ti 

l 
., I 

1350 I 

I I I 

5 I I Ditto, lifting capacity 1 t, 
I 

I 

I 
I 2 I 510 7.5 m span " 1140 

.·. I I I . Total: I I i 2770 

6 

.\ 

·----- .. 



-,-
.... I.._.. - , 

NOS I -: Trans. I 

No accord Ing ! 
?\:o to pron.•ss i 

llowshl'l'I ! 

Nam<' mHI ll'l'lrnlcal rharactNlslll'S 

Ty pl'. I 
hrn11tl, 

I n1t11:c•I, 
l'CHh• 

Part II. Materials 

Heat insulation of mineral wool 

.\ 

Unit 
or 

Oll'llSU • 
rt•mL•nt 

mJ 

I I 
·Quan· 1 

i Illy 

11250 
I 

I 
I 

!'.' 3 
Net Wl'll{ht, kg 

Manuluclufl•1: 

uf one 
piece 

I totul Jndl~cnously 

190000 

-

... 



(II 
~ 

§ 
~ 
2 
CIJ 
H 
A 

~ 
~ 
f4 

~ 
CJ 

,. ~ 
f4 
CIJ 

• 
~ 
~ 
rlt 

Ci 
Et 

~ 
~ 

·., 
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f 115" 

NOS I 

I 
I I Net weight, xg ' Type, 1 Unit . 

Trans. ' hrnnd, I of i Quan· I I Manu!acturl'tl 
No according j I Name and tcch111cal charactt•rlsllc!i I I No I modt•I, I Oll'a'\u· j llly 

1 of one Indigenously to process . total 
flowsheet : ! rode r~·m~nt I 1 piece 

I I 

! I I I 

Water supply sewag~an~~ud_ 
disposal Uh1'ts 

Process part 

Part I. Equipment 

Chemical equipment 
I I i I I I 

,.-J 

I 
1 I I Three-chamber tilter 

" 3400. Q • 270 t/h 
' P • 6 kgs/om2 : i pc I 20 I 7500 I 150000 I 

.... l I Cha.in mixer unit L 

~ 4.5 x J m 
I : 7730 I 15460 capf50 mJ with r;•otor 15 k:W I " i 2 

3 I I Clarifier ~ 11 m, H • 14.9 m 
I I 49500 I 346500 Q • 400 m)/h I 11 I 7 I 

4 I ! St.eel enameled collecto~ 
o:ip;6.J mJ I " 4 ' 2560 ! 10240 

l i 
I i 

1522200 Total: I I ' I 

Pans 

5 I I Fan !or cooli~ tower 
Q • 1100000 mJ h with motor 
75 kW i I " ! 15 I 9300 I 139500 i I 

\ 

--- ' 



-,..·~~~~~~~~~~--------~--..... --... -
,;:..,"':" 

l't6 
NOS I I ' Net wt•lghl, kt.{ : Tyr1-. Unit I 

Trans. I ; 

No acconllng , Nana(' anti t,•cl11111·.11 cilararkrhtlrs hra11d, ol Quan- l I Ma1111racturl•d 
I I 

to proC{'SS I No modl'I, nll'as11· 1 Illy 
I of one I !IHI I j.!l'llOllsl y 

I rodt• I tolal 
flowshl'l'I ' i H'Oll'lll pll'('C ' 

I 

6 I I Ditto Q = 500C'.J mJ/h I 
I I l 

with motor JO kW I pc I 6 4960 i 29760 I 

Total: I I I I I 169260 

Pura;E!! 

7 ! I Pump, productivity .. 1200 m)/h, 
motor N • )15 kW I I 

I I I 28600 
I _,, 

I 
i pressure pc I 22 1300 

8 I I Pump, productivity w 1000 mJ/h, 
oressure 48, with motor 

i : I 4600 P • 150 kW II 4 1150 ' I 

9 r ! Pump, proC!ucti vi ty = 2000 mJ/h, 
pressure 21 m with motor 

I I I 42460 P • 160 kW ) I a 1 1 I 3860 ' 

10 I Pump, i'roducti vi t~r = 750 mJ/h, 
presnure 47 m.w.c. with motor 

i 160 kW ! 
If 6 840 I 5040 

,, I l Pump, productivity : 600 mJ/h, I 

head 70 m with motor 200 itW I i II 3 730 I 2190 

12 I i Pump, productivity ;: 150 m3/h, 
henC. 28 ""'• with motor 37 ~W I " 'J )00 I 2700 

1) I I Centrifu~al pump, f Peding=500 mJ/h I 
head 65 rr: 
r~~or A)-115 M-4 II J 1709 : 5i27 
~ = i J0 kW, n • 14~·G rpm 



.\ 

T 
::.,....:.. :?' 

11/7 
NOS I I I ' I I -, ! Typc-. I Unit Net W<.'ll(hl, kl( 

Trans. / 1 l f nuan Manufacturt•d 
No according j' , Nanw :ind l<'C'l.nlrnl rharactt>rlstlcs ! Hll•·• • I 0 i v - 1· I I 

to procl'ss No I; I nw1kl, m1.•as11- : uty I of one total 1 lncllgeuously 
flowshcet : 1 n>dl' I a·ml•nt I , piece 

I 

I 
14 I !Centrifugal pump feeding 900 m3 /h I I 

ead 67 m l · 
otor DA304-450Y-6 1 I 

= 630 kW, v = 6000 v, n ... 1000 I" 1 3 I 9040 127120 

15 I IVerti~al emmergency pump caµa.ci ty I j 
Q = 2b() mJ/h ' I 

= 20 m I I 
with el.motor 4AM 180 I 
N = 30 kW " : 2 I 50 170 

I I I 

Total: I i 1 1 119537 

Special cars and trucks 
I I I I l 

16 I !Crawler-mounted power shovel, I i " 1 I .35000 350000 
Ladle capacity - 1.0 m) 

I 
17 r !Crawler-mounted bulldozer with I I 

ripper head " 12 I 38350 !76700 

18 I !Dump truck l 1 j 
Load capacity • 10 t l " '· 10 I 10.000 1100.000 

Total: I I · I 12, 117 ,00 

----- ~ 



~-~--·~~~--r~~~~----~----------------------~~~~--------------------------------... ----------.............. 11!11! .. .. 
::. .... :.. ?/ 

('18 
NOS I i 

I 
I I I 

Trans. I Typl', I Unit I i Net weight. kg 

No according I I Naml' and technical charactNlstlrs brand, of Quan· ; 

I 
Manufactured 

I to process No i I 
mollt•I, I ffil'<ISU· tlty I of one total Indigenously 

flowshcd 1 i code J rcml'nt I pl<'Ce I 

! I I I I 

I I I I I 

Tank!! 

19 I I Slime basin ¢ 5500, cap.150 m3 I I II 3 
I 23000 I 69000 I 

Handlin:S EQuiEment 

20 I I Suspended crane, l/c 10000 kg, I 

I 
I ! I ' I 

! 
l, 

span = 8 m, L = 11 m II 1 5400 5400 I I i I .-J 
I 

21 I I Suspended electric 1-beam crane, 
l/c = 2 t, span L = 9 m, 

' 

I 
L = 10.8 m II I 1 1250 1250 I ' I 
Total: 

I I 6650 I I 

22 I I Cast iron Fixtures I 

dia. 50t-400 
I I 

I 38000 
I 

Total: I I I 245000 

,• 

.\ 




