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PRO JECT BACKGROUND AND HISTORY 

/CH APTER 11/
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The long-term conception of the United Rations 
Organization of the programme of aid to developing countries 
also included a project of improvement and expansion of 
pharmaceutical industry in Mongolia.

This industrial branch in Mongolia is presently in the 
development stage, and only a limited assortment of pharma
ceutical products and dispensing forms of domenlic 
provenance is available. The Mongolian Government is well 
aware of the necessity to build up the pharmaceutical 
industry for the needs both of the human and the veterinary 
medicial care.

The experts oi both interested parte had recommended 
to aim the devej.opn.ent conception at the exploitation of 
Mongolia's very good and rich basis of natural raw materials. 
Mongolia has a relatively large animal production, with large 
amounts of slaughterhouse offal, which is a cheap, but 
valuable raw material for certain sorts of biochemical phor- 
raaeeutical industrial products.

The very processing of the slaughterhouse offal to 
pnarmaceuticols, substances or final dispensing forms, is 
the main idea and target of the present project.

In Mongolia three centres exist at present where 
slaughterhouse offal is produced. The largest and most 
modern one is located in the capital city, Ulan Eator, and
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1: ’ - 5 tr.t ; sngolinr. 31’-err. r.t pi: rr t ■* bull- b : c che
mical integrated worKS. A part of this planned complex is 
the proposed pilot plant for biochemical manufacture, which 
is the subject of the present study.

Its production programme will include peptone, pepsin, 
trypsin, chymotrypsin, pancypsin, cholesterol, pancreatin, 
blood hydrolysate, dried bile, and manufacture of tablets 
and sterile substances.

The production capacities are projected for a pilot- 
-plant scale.

The products specified above will primarily augment the 
assortment of pharmaceuticals available on the Mongolian 
market. Some of the substances will also represent valuable 
export, commodities.

In Mongolia the biochemical integrated works is sub
ordinated to the Ministry of Lights and food Industries.

The aim of the present feasibility study is- tc estimate 
the technical and economical feasibility of the intended 
buildup of a branch of pharmaceutical industry based on 
exploitation of slaughterhouse offal.

The United Nations Industrial development Organization 
/UNIDO/ in Vienna, Austria, had commissioned Czechoslovak 
experts with the elaboration of the present study. The experts 
are represented by the Foreign Trade Organization Folytechna, 
Prague Czechoslovakia. The specialists in the biochemical 
production branch had been selected with a view to a complex 
elaboration of the study, with due regard to the technical,



\ CEaFTER I
r G E 5

f C*-''r<* " ? 0 ’: 2 ;. *• d * e cl'. T101 •*• '■' i C*r: 1 O '  r. ' 1 e -:lpv '■!' th- ' '• ~hlc-’' f ' Mi-
solved.

All of them htve 176011 active for many years as specialists 
st the United fharmaceutiosil kcrks in Prague, Czech oslev skin 
/SPCFA/. The experts* field-work team consisted of specialists 
active in the research and quality control of biochemical 
engineering and building specializations. Additional assisting 
workers active in specialized branches collaborated in as
sembling the present final report in Czechoslovakia. They were 
mainly-experts in planning, economics, steering and- automation, • 
electrical engineering, electronics, work hygiene, and work

ft .

ho f ere lht.- departure for ..ongoiia the v-orriing tea:. 
selected the reference data and offers from stable suppliers 
of equipment for the chemical-pharmaceutical industry. Data 
for comparison were collected from manufacturing plants and 
facilities of analogous characters, already realized.

Durinr the field-work, urbanistic exploration was -rode 
with regard tc the planimetric and altimétrie features, 
geographic and demographic conditions, and potential con
nection with the electricity and water supply mains, sewage 
network, and traffic systems. Explorations were made of the 
marketing and sale conditions, the actual level of technology, 
the price and foreign exchange regulations. The qualifications 
were checked of labourers, technologists, engineering workers, 
and managers. The supply situation and prices of raw materials
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and energies, and the wages policy were ascertained. The an
nual number and volume of working days were calculated, and 
potential shift work was estimated.

Consultations with workers of the United Nations 
Development Programme /UNDP/ and United Nations Industrial 
Development Organization /UNIDO/, as well as with state 
authorities in Mongolia, represented an important component 
of +he field-work.

After the experts' return from Mongolia the export 
possibilities and the prices of machinery and technological 
equipment were re-checked.

The reality of the study depends not only on the 
preliminary exploratory work, but also on a proper elaboration. 
As a guideline for its contents the MANUAL FOR TBE PREPARATION 
OF INDUSTRIAL FEASIBILITY STUDIES /1978/ had been accepted.

Tin: iont fenniM.1 tty ntudy not only hnn Room nlmnd /it
itoeunu ulla.; that the funduraentul Idea was realizable; moreover, 
from the technical aspect the entire project follows the 
endeavour at a maximal universal versatility of the proposed 
premises and equipment, to enable the Mongolian party to 
realize pilot-plant-scale production of additional pharma
ceutical products, recommended by the experts in the subsequent 
chapters.
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MARKET AND PLANT CAPACITY 
/CHAPTER III/
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hi'uh TIN G LTUDY

In estimations of the total requirements for the planned 
biochemicals and pharmaceuticals it has to be ta^en into ac
count first of all that Mongolia is a country with a small 
population and therefore the domestic consumption of most of 
the planned products will represent only a smaller part of the 
total production volume. Consequently, for all products their 
potential export has to be considered, which, in addition, 
would considerably contribute to the national economy.

Therefore, already in tie projects of the initial 
production or: t cities and of the product ion r rr-gr; m. ■ struct ure 
also the present voter-tial snles of the final products hr-d 
been taken into consideration. The demands of the world market 
have been estimated on the basis of recent data obtained from 
the foreign trade organization, and the domestic requirements 
for- the health care and industrial needs in Mongolia, on the 
baeis of information obtained from the Mongolian ride durinr 
the group of experts* stay. In Mongolia the chemical, pharma
ceutical, and consumers’ goods industries, as well as the health 
care services, are still in the development stages, and 
therefore the estimations are rather rough; neverthless, the 
domestic demands can be expected to show rather rising tenden
cies .
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According to the production possibilities and technologies 
now handy in Mongolia the initial production programme for the 
proposed pilot plant has been established

Production of peptone j$2.00G kg
Production of pepsin, pharmaceutical 100 kg
Production of pepsin,for food industry 1.000 kg
Production of Chymotrypsin ' 20 kg
Production of trypsin 12 kg
Production of pancypsin 87,9 kg
Production of cholesterol 7 CO kg
Production of poncreatin ji. CCO kg
Production of blood hydrolysate l.fcCO kg
Production of dried bile 3.9CO kg

This chemical production is then connected with the 
pharmaceutical department, where the production of pharmaceu
ticals in their final form is performed. This department 
ensures the manufacture of tablets and coated tablets and the 
manufacture of injections.

The production programme of the biochemical department 
should be taken as an initial one, and for the future 
development of the whole pilot plant it was proposed to extend 
the programme for production of serum gonadotropin, insulin 
and heparin. All of these products are in strong demand on 
the world markets, steadily exceeding the supply, and this
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situation can be also expected in the near future.

The technology of serum gonadotropin is presently in the 
stage of laboratory research in Mongolia.

Technological procedures of heparin and insulin production 
have not been studied in Mongolia so far. The experts recom
mended to the Mongolian side, in view of the importance of 
both products, to acquire the production know-how from abroad.
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SALES FORECAST

The main products of the pilot plant will be substances. 
The manufacture of tablets and injections will receive ad
ditional substances supplied by the existing pharmaceutical 
works in Mongolia.

It is expected that the main buyer of exported goods 
will be the Union of Soviet Socialist Republics; the Hungarian 
People's Republic, Korean People's Republic, German Doraoorntic 
Republic, Denmark,and Japan are expected to corae next. Some 
products may also find interest in other countries. Obviously, 
the export volume is dependent on the quality of the products.
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MATERIALS AuD IK1IJT5 
/CHAPTER IV7
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In the pilot-plant operations, both domestic raw materials 
and other materials - imported from abroad, will be processed,

ë§!_!“§ï§?!i2i§_§2EElY_Ei§2Si2Ê
A. Doraestic_raw_materials consist in slaughterhouse offal.

In Mongolia the livestock is slaughtered in the course of 
half a year. The slaughterhouse plants are equipped with 
efficient cool stores, from which the raw materials for 
the pilot-plant processing can be successively drawn.

The pilot-plant stores are calculated for storage of 
400 tous of raw materials, ensuring sufficient reserves 
for bridging over the period when the slaughterhouse plants 
are not working. The storage temperature is -¿0 to - °C,

B. ISEorted_raw_and_auxiliarY_materials

In view of ireegular deliveries of imported chemicals the 
supply planning must ensure reserves for minimally 4 months. 
The storerooms for such materials, destined both for chemical 
and pharmaceutical production, are dimensioned accordingly.

Besides the basic raw materials specified before, the 
production programme requires certain chemicals not produced in 
Mongolian Peoples Republic,
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LOCATICN AND SITE 
/ CHAPTER V/
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LOCATION

The all-state territorial conditions in Mongolia for the 
selection of a locality suitable for the development of 
biochemical production for the pharmaceutical industry issue 
from an exploration of the whole territory. In Mongolia three 
slaughterhouse plants ere operating at present. The largest of 
them in located in the capital city Ulan Rat ox*. There f<u* e the 
decision was made, in the all-national interest as well as in 
accordance with the plant operation economy, to build up an 
integrated biochemical works in this locality.

The projected biochemical pilot plant will be a port of 
the planned biochemical integrated plant in Ulan Bator. Upon 
the expert team's recommendation a site in the west part of 
the city was selected. According to the master extension plan 
the territory concerned lies within a future industrial zone.

The selected building site is plane, its subsoil consists 
of compact gravel sand. In the western direction it neighbours 
on a new heating plnnt №  4 under construction. On the nothorn 
side connections with the city common I m  ?. \ m m , steam pipeline, 
and electricity main are possible. The southern part of the 
lot offers connections with a railroad siding and with the city 
water main. The eastern side is reserved for extension pf other 
industrial plants.
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PROJECT ENGINEERING 
/CHAPTER VI/



CHAPTER i
i\nGL 17

The pilot plant for the future biochemical integrated works 
is designed with a view to comply with the requirements of the 
whole production plan, with respect to the technological 
processes proposed and the local conditions. This means that 
the whole complex of aspects necessary for the correct run
ning of the proposed plant has been taken into account in the 
layojt plan. It is presumed that the pilot plant will be 
realized in advance.

The machinery and technological equipment proper is of a 
fairly universal character and expedient for the proposed 
production programme. The plunned pilot plant in fact is a 
link between the research and the production. This idea is 
also inherent in the prospective master plan, whose draft 
outline is documented in the present report, too, although 
its elaboration had not been imposed to the expert group.

The layout plan of the pilot plant is actually governed 
by the characters of its parts, namely,

- biochemical production
- pharmaceutical manufacture
- quality control laboratories.

The main technological premise i^l02_;_Biochemical_pilot 
giant is a three-floor building wiUi ‘bo ground dimensions 
b̂ ra x 16m. This building is designed for biochemical production 
and is complemented with the store rooms, cooled stores, 
cooling boxes and other auciliary units.
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The premise r^llO_Pharraaceutical_pilot_j2lant, with the 
ground dimensions 4^m x l̂ ra, is a two-floor building. at the 
+0 level there are localized the storerooms for packaging 
material, glassware, chemicals, intermediate products, and 
final products.

The B-lll laboratory part is a multipurpose three-floor 
building with the ground dirmmsions x 16m. This buildinr 
contains not only the quality control laboratories bul also 
offices, study rooms, library and central social premises.

The engineering and technological part is divided into 
the following premises:

A - 01 Production of peptone
A - 02 Production of pepsin
A - 0 } Production of trypsin

Chymotrypsin
pancypsin

A - 04 Production of cholesterol
A - C5 Production of pancreatin
A - 06 Production of blood hydrolysate
A - 07 Production of dried bile
A - 08 Manufacture of tablets
A - 09 Manufacture of sterile substances
A - 10 Quality Control Laboratory
A - 11 Solvent recovery plant
A - 12 7/ater demineralization plant
A - 13 Engine room for steam, condensate

and hot water production
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A - 14
A - 15
A - 16
A - 17
A - 18
A - 19
A - 20
A - 21

Riilding

Neutralization plant 
Store for inflammable solvents 
Central pressure air production 
Cooling plant
Transformer station 35/0»4 kV 
Air conditioning station 
Maintenance shops 
In-process transportation

part

B - 101 Preparation of the !land for buildings
B - 102 Outside connections of electricity 35/0.4 kV
B - 103 Outside connections of water supply
B - 104 Outside connections of low tension electricity
B 105 Outside connections of steam /pipe lines/
B - 106 Outside connections to city sewerage
B - 107 Roadways
B 108 Store for liquid material
B - 1C9 Biochemical pilot plant
B - 110 Pharmaceutical pilot plant
B 111 Quality control and social premises.
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PIANT ORGANIZATION AND OVERHEAD COSTS 
/CHAPTER VII/
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From the organizational aspect of the new hiochemcal 
integrated works, the projected pilot plant for biochemical 
production for pharmaceutical purposes will operate as an 
integral cost centre.

This decision is based on the fact, that the pilot plant 
includes facilities for pilot-plant-scale operations, requiring 
a complete cooperation and coordination among tin* Individual 
departments.

Evidently, the pilot plant operates a , an integral 
dispositional whole, and the raw material input end finished 
product output will be assessed in a uniform way. The transfer 
of documentation from the pilot plant for full-scale production 
will be made in the form of a separate master file for each 
final product.

The production plan, although specified in the pertinent 
chapter inclusive of the capacities, may be considerably 
variable. The disposition must allow a fat variation of the 
programme with regard to the actual results of the research.

Despite the great complexity of all operations, the 
extent of the pilot plant proper is adequate to its pre- 
-production mission, and. therefore the pilot plant is provided 
to constitute an integral cost centre.
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The authors of the present chapter have decided, having 
taken into consideration the propositions, to oorabine the 
factory and administrative overheads and not to respect them 
separately.

The structure of the socialist society, also reflected 
in the industrial enterprises in Mongolia, presumes that the 
overhead coots include the following items:

- property taxes
- depreciation:

communication 
off-site transport 

- maintenance

Administrative costs, costs of building management, labourers' 
wages and social security contributions are included in the 
pertinent chapters and not included in Chapter VII,

It is pointed out that the insurance fees /social 
security contributions/ and the income taxes both employees 
and labourers are already included in their basic salaries 
and hour wages /see Chapter VIII/,

Consequently, the authors of the present report will 
adhere to the recommended calculation alternative 1, and 
consider solely the remaining overhead costs, as specified in

buildings /2.(f/o per year/ 
machinery / 1 per year/ 
office equipment /3*5$ per year/

Schedule 7*1»
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MANPOWER 
/CHAPTIIR Vili/
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LABOURERS

The manning plan was elaborated with regard to the 
proposed production programme, the production capacities, 
and also to the local conditions.

. Labourers have to be provided for the following sectors:

^  - l) loohoin I oo I product I on
- pharmaceutical production
- warehouse handling
- energy supply operation
- auxiliary facilities
- maintenance work 

clean-up services
- watchirg services
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The selection of the labourer categories was consulted 
with the Mongolian side with the following results:

labourer category 6B - qualified labourer with apprentice
ship certificate

•enced labourer - foreman or 
deputy foreman

5B - labourer with apprenticeship certifi
cate in the branch of
- biochemical production
- pharmaceutical production
- maintenance

- electricians
- locksmiths
- joiners

- energy supply operators

4B - labourers for assembling and storage 
handling

) B  - charwomen, female packaging v/orkers, 
forwarding department hands, gate
keepers.
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Technicals and administration

The manpower plan of these categories is based on the 
given economic and production structure, reflected in the 
organizatory regulations of the pilot plant; the following 
pests are provided:

- director of the pilot plant
- vice director - economics

- production
- research

- head, biochemical department
- head, pharmaceutical department
- head, quality control unit
- chief technologist
- chief engineer
- workers in accounting department
- workers in planning department
- workers in supply department
- workers in personnel department
- secretaries
- workers in staff education department
- librarian
- heads of analytical laboratories
- chief physicist
- chief biochemist
- chief analyst
- laboratory technicians
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In the category of technical and clerical workers, col
laboration of foreign specialists is planned in the initial
operation period /see Schedule 8-3/ and, on the other hand,in
training of Mongolian workers in selected foreign countries 
with advanced biological production.

For the purposes of Mongolian workers* training, shorter 
or longer visits to foreign counti’ies iu’l- envisaged.

Shorter visits /2-4 weeks/ are intended to improve the 
training in the spheres of

- biochemical production processes
- biochemical production planning
- production management
- good manufacturing practice

- 3 biochemists
- 3 quality control specialists
- 2 pharmacists

- chief engineer of construction
- specialist in biochemical production
- expert in quality control
- specialist in pharmaceutical pro

duction
- bacteriologist.

Longer visits are envisaged for

Training directly at the pilot plant in Mongolia will be 
organized and supervised by the following persons:
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_ssential data and activities

-i.x*e p-tunueo ni-tOt plan t jls _ inanCcU ear?l,i
•Mongolian Government and p a r t ia l ly  by the U H L  

O ffice  Vienna. Both partners had agreed that t 

be re a lize d  in  the period l^SB - 1926. fhe lion 

v/L]j ensure the re a liz a t io n  cond i t  ions an t..,

The o b lig a tio n s  ensuring the r e a lis a t io n  

betv/een noth sides as mentioned in  Charter 11.



SoI.set ion o f r e a lis a t io n an a

The re a lis a t io n  p lan, in  connection with t 

sO i.tuuie, mast have tne fo lrow ing  consecution •

hyd rog eo log ica l prospecting  

a lt im e tr ic  and p lo n im etric  survey

— C La j. J. O X X"ip i J. ̂ X txXl
preparation  of b u ild in g  s ite

The con struction  v;ork proper w i l l  on a rt v i

G eiG o i  Ori OX V» ¿x e»ttX* J) y ¿,G.S x' -**ih ei, >  ̂'jv' ■-**•*

e le c t r ic i t y  cable lin e s ,  ca n a lin a tio n , ana road 

n ectien . The r e a liz a t io n  of th is  work is  planne 

/B-102 to  E-1G7/

The b u ild in g s  are designed ¿0  that analogs 

technology w i l l  serve fo r  a l l  three c f  then. Un 

is  excluded. Completely assembled stru ctu res or 

The heights of the in d iv id u a l f lo o rs  ana the to 

the h ighest b u ild in g  allow  a maximal use of con 

m cehanization.

The character of the machinery equipment, 

dimensions, and the interconnect:on  of the in d i 

lo g ic a l  u n its  a llow  successive assembling.

The assembling of machinery equipment must 

,/here the volume of equipment and assembling v/c
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h - T  ̂  - of pilo t" —  "l 7- construction
1 r,*J-UVJJ- ) 3—lad, 2-1 O p , 3-1Ch,

~  - r ~ . '  
± J ~  X  U u  ,

71 1 h* n

y 2-1 Op ; . . h y  1

s ta rt  of construction  

n-alO and jo-lll

maicing B-1C-9' ready for machinery 
equipment assembling

making B-11C ready fo r  machinery 

equipment assembling

x t̂axt Ox cons true u .iun r —son

making 3-111 ready fo r  machinery 

equipment assembling

t r i a l  operation

u.U O ’er at ion



nation oi project. G'w'oo

In the case oi the 0 jp U UiX i  0 *- X £ U d i X i  o Cu.tr JlT* UjI-VJ*

o f the investment phase Up i* G oXiG C*.’ _ *> . . a c: o c*-. o

^-rCuaCtiOn OpG Lj. Cn t crktf C O Co o ¿» li. ctV U x» O «a o* O »» ̂  .... v̂., . C Ci

lolj.ov.'ing i t  e s s :

p ro je ct in g  work

authors’ supervisory  a c t iv it y

insp ection  a c t iv it y

Uu2iinxStr&ti0u Oi OU.iiCj.npj and COu.) uruc. ..UIi u^o. . . . . .

fees fo r  approval procedures 

tra in in g  of s t a f f  and labourers

The f in a n c ia l means fo r  covering the costs of

the b u ild in g  s ite  

te ch n o lo g ica l equipment

- b u ild in g  and con struction  v/ork 

machinery and equipment

- m ateria ls

-  raw m ateria l

- overhead costs

are sp e c ifie d  in  p e rtin e n t foregoing chapters.





irOjeCt *inanC*ng

me ro'ec-u manced oy . ju
Government. The f in a n c ia l means 

loans iino are no v.—repayable.

have not the character 01

c t cos t s

The to ta l investment co st, 18,2-91.900, i.to la ic  the 

i ix e a  investment costs ana ths reprocncoion uur 

expenditure• Tne working c a p ita l is  province* ot.i.a*r<  

kongoiian Government.

lo re iy r. no co

currency currency

A. fixed investment costs 
Site preparation 
Buildings
machinery ¿».$92,540,
Total

3G9•COG,- • y • v h

9,729-000,- 5»729.0-
/'.r,P r ̂ B /OUwivwO, > > >

»
‘•'n A - - 1

*>. 1 reproduction capital
e xpenditure >,y20.>n .,-
Total A + B 1c, dpi. 90'.,-

C. 7,'orking capital



inancial means :

Source
Fixed
investment
costs

Keproduetio:
capital
expenditure

Total

Total investment costs 14,531*540,- 5,920.560,- 1S,451.90C,-

Th.ese means will be drawn in the course of the construction 
period as follows:

Expences are published in Mongolian currency /Tg/

YEAR
MONGOLIAN
GOVERNMENT

UNIDO TOTAL ,4/

1982 494.oco,- 3 5 9 * 3 0 0 , - 8 5 3 * 3 0 0 , - 4 , 6ii

1983 3 , i o 6 . o c o , - 4 5 8 . 0 0 0 , - 5,5 6 4 .CGC,- 19*50

1934 . 3 , 1 1 5 . 0 0 0 , - 7 7 6 . 0 0 0 , - 5 , 8 9 1 * 0 0 0 , - 21,09

1985 3 , 7 7 0 . 0 0 0 , - 1 , 6 9 0 . 0 0 0 , - 5 , 4 6 0 . 0 0 0 , - 29 ,59

1986 2 , 6 4 0 , 0 0 0 , - 2 , 0 4 3 . 6 0 0 , - 4 , 6 8 3 . 6 0 0 , - 25,38

Total 13,125.000,- 5 , 5 2 6 . 9 0 0 , - 1 8 , 4 5 1 . 9 0 0 , - 100,GO
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With due regard to the character of the present project, 
formulated in Chapter II of this study, the Chapter X is 
elaborated in accordance with the guidelines set in the Manual 
for the preparation of Industrial Feasibility Studies, UW'IDO 
publication N0.E.II.B. 5 of 1978»
The essential date given below lead to the following conclusions:

1/ The annual rate of profit from the equity capital grows frora 
l^.l2?i in rhw diear year of production to 2 8 .7 0 ? ' in the year of 
expected IC Q fi production capacity:

Construction Start-up and full production

Year 1 2 3 4 5 6 7 8 9 10 11

Ket profit 
after tax 2421272 3837096 5004411 5 2 9 5 I2 I 5 2 9 5 I2 I 5 2 9 5 I2 I
Equity capital 18451900 18451$>00 18451900 18451900 I8 4 5 1 9 OC I8 4 5 1 9 0 C
Rate of profit?' 1 3 , 1 2 20,80 27,12 28,70 28,70 28,70

2 / The initial investment costs, ie, 18,451.900,- Tg, will be 
paid back within less than 9 years frora the start of 
construction / calculation of rate of return of the project/:
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Year Net profit Depreciation Amount paid h-jck Balance

1 — ----- -- — 18,451.9CC,-
_ n _

d

3 ___ — — ^ It „

4 — - — — •» n —

5 — — - —  ̂ rt _

6 2,421.272,- 698.200,- 3,119.472,- 15,332.428,-

7 3,837.096,- 698.200,- 4,535.296,- 10,797.132,-
8 5,004.411,- 698.200,- 5,702.611,- 5,094.521,-

9 5,295.121,- 698.200,- 5,993.321,-
1C 5,295.121,- 698.200,- 5,993.321,- —

3/ The simple rate of profit in the 9th year after the start of 
construction /production with 100/ capacity/ will he:

K. =
net profit 

equity capital
x 100 - 5,295.121

Iß,'151.900
x 100 z 28,70/

4/ The rate of return of the project in the 9th year after the 
start of construction will he:

net profit
total investment outlay

x 100 =
5,295-121

10,626.517
x 100 = 49.8J/
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C o n c l u s i o n s

As it has been already mentioned, the proposed pilot plant 
is projected as a base for the future development of the 
pharmaceutical industry in Mongolia and it will enable to the 
country not only the production Gx basic biochemical products 
but also the extension of sortiment of basic pharmaceuticals 
necessary for Mongolian Health Care, Important role will also 
play the fact that this production will fully utilize the 
waste products from slaughterhouses and so bring their good 
revaluation.

The planned widening of the biochemical production 
programme by the future production of principal and very 
important drugs like insulin, heparin and gonadotropins will 
brj an additional economical contribution for the country's 
eo*. my, because these biochemical pharmaceuticals play an 
important role in medical care all over the world.
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T h e p r o m o t e r  o f  t h e  f e a s i b i l i t y  s t u d y  i s  t h e  U n i t e d  

R a t i o n s  I n d u s t r i a l  D e v e lo p m e n t O r g a n i s a t i o n ,  P . 0 ,  BOX 3 C 0 ,

A -  1 4 0 0  V i e n n a ,  A u s t r i a .

T h e f e a s i b i l i t y  s t u d y  w a s  e l a b o r a t e d  b y  a  te a m  o f  *

C z e c h o s l o v a k  e x p e r t s  -  e m p lo y e e s  o f  SPOFA U n i t e d  P h a r m a c e u t i c a l  

W o r k s , N a t i o n a l  C o r p o r a t i o n ,  P r a g u e ,  C z e c h o s l o v a k i a  / J i r . V . V d v r a ,  

te a m  l e a d e r ;  M r .Z .  B d r t a ,  G r a d . E n g .  J .  F r y d a ,  U r .  F .  K r o u t i l / .  

A l l  o f  th e m  h a v e  b e e n  a c t i v e  f o r  m any y e a r s  i n  t h e  b r a n c h e s  o f  

b i o c h e m i s t r y  a n d  p h a r m a c e u t i c a l  i n d u s t r y ,  w i t h  m i n i m a l l y  25  y e a r  

o f  p r a c t i c e  e a c h .  T h e y  a r e  r e p r e s e n t e d  b y  F o l y t e c h n a ,  F o r e i g n  

T r a d e  O r g a n i z a t i o n ,  P r a g u e ,  C z e c h o s l o v a k i a .
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T h e p r o j e c t  i n i t i a t o r  i s  t h e  G o v e rn m e n t o f  t h e  M o n g o lia n  

P e o p l e * 8  R e p u b l i c  /M o n g o l i a n  G o v e r n m e n t / ,  w h i c h  g i v e s  t o p  

p r i o r i t y  t o  t h e  p r e s e n t  p r o j e c t .  A c c o r d i n g l y ,  t h e  M o n g o lia n  

G o v e rn m e n t h a d  a p p l i e d  t o  t h e  UNDP/UNIDO f o r  t e c h n i c a l  a i d  s s  

w e l l  a s  f o r  f i n a n c i a l  s u b s i d y  f o r  t h e  d e v e lo p m e n t  o f  b i o c h e m i c a l  

a n d  p h a r m a c e u t i c a l  i n d u s t r y .

I n  t h e  g e n e r a l  i n f o r m a t i o n  o f  ITNDP/UNIDO o f  }  F e b r u n r y ,  

1 9 8 0 ,  t h e  f i n a n c i a l  c o n t r i b u t i o n  o f  t h e  M o n g o l ia n  G o v e rn m e n t  

w a s  l i m i t e d  t o  t h e  sum  o f  6 0  m i l l i o n  T u g h a s a k .  T h e f i n a n c i  a l  

c o n t r i b u t i o n  g r a n t e d  b y  t h e  UNDP/UNIDO w a s  s e t  t o  1  7 6 0  0 0 0  

d o l l a r s .  T h i s  sum  m ay b e  s p e n t  e x c l u s i v e l y  f o r  m a c h i n e r y  a n d  

t e c h n o l o g i c a l  e q u ip m e n t ,  s p a r e  p a r t B ,  a n d  p e r s o n n e l  t r a i n i n g .

I h e  f i n a n c i a l  q u o t a  g r a n t e d  b y  t h e  UNDP/UNIDO i s  i n c l u d e d  

i n  t h e  UN l o n g - t e r m  p l a n  f o r  M o n g o l i a  a n d  m u s t  n o t  b e  e x c e e d e d .  

F u r t h e r m o r e ,  i t  I s  p r e s u m e d  t h a t  o f  t h e  eum i s  d e s t i n e d  

f o r  e q u ip m e n t ,  a n d  f o r  p e r s o n n e l  t r a i n i n g .



CHAPTER II
PAGE 6

PRO JECT HISTORY



The development of the project is presently in the stage
r fe n s iM  i i t v  study, ich  is  1 c iny  earl r r . i e  d the h ari

- the Preparatory assistance document U'MBC of 20 January, 
1980
the General information tTT,IDC of }  February, 1GSC

Ci the basis of general preparatory wcrk and in parallel 
with the prospecting and surveying work carried out in Mongolia, 
the team of experts succeeded in designing preliminary schemes 
of premises and preliminary flow-sheets of production processes 
already in the field-work stage. The preliminary documentation 
included fundamental production schemes, data on capacities, a 
list of machinery and equipment, requirements for raw materials, 
power and water supplies, manpower, data on the extent of 
building work and costs.

In Mongolia the initial documentation was discussed with 
the representatives of

- the UNDP Agency in Ulan Eator:
Mr. Aborkin, UNDP Resident Representative in Ulan Bator
Mr. linamyaa, UNDP officer in Ulan Batcr
Mr. Pclievtkov, officer of the UNIDO Technical Section,
Vienna

- the Mongolian side:
Mr. Sumya, Vice-Minister of light and Pood Industry in Ulan 
Bator
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'.'s . Pjd, V i c e r i .  de nt cf Government Ce miss: en m  
Economic Relations in Ulan Bator
llr. Tserendendev, Director, Research Centre for Enzymology 
and :*icrobiology in Ulan Bator
Mr. Ya;r,bariiba, Chief Architect of the City of Ulnr. % Arr.

The recuits cf the consultations v.ere reconsidered ir the 
final phase, and adequate suggestions have been taken into 
account in the present study.
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CHATTER II
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The aim of the present feasibility study is to assess the 
c-c-G’vrrnieal and technical feasibility of buildir.y *.:p h ’'rn~:‘ i 
pharmaceutical industrial works, based on exploitation of 
slaughterhouse offal as the principal domestic raw material.

It is assumed that to Ulan Eater, where the sources cf 
slaughterhouse offal are largest, these materials will be also 
transported from the slaughterhouses in Darchan and Choibalsan 
for the needs of the future biochemical integrated works.

T h e p r e s e n t  y e a r l y  p r o d u c t i o n  o f  s l a u g h t e r h o u s e  o f f a l :

1. Catt le * s pancreas 122 tons
2. Cattle's bile /choler/ 68 tons
3. Cattle's trachea 6 5 tons
4. Cattle's paunch 950 tons
5. Cattle's stomach /ventricle/ 4 } C tons
6. Cattle's eyes 1C.2 tons
7. Mucous membrane of Cattle's

abomasum 166 tons
8. Cattle's blood 3 8CC tons
9. Cattle's spinal cord 177 tons

1C. Cattle’s hoofs 263 tons
11. Cattle's b o m s 530 tens

In view of the present technological level of the 
biochemical and biopharmeceutical production in Mongolia it is 
presumed that the whole investment will be realized as a pilot 
plant. Local inquiry showed that the raw material volumes are
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a d e q u a t e  t o  t h e  i n t e n d e d  p r o j e c t .  T h e M o n g o l ia n  s i d e  p o s s e s s e s  c e r t a i n  

f u n d a m e n t a l  t e c h n o l o g i c a l  k n o w le d g e  o f  b i o c h e m i c a l  p r o d u c t i o n .

I t  a l s o  h a s  a t  d i s p o s a l  t e c h n o l o g i c a l  p e r s o n n e l  w i t h  u n i v e r s i t y  

g r a d e  e d u c a t i o n .  T h i s  p e r s o n n e l ,  a f t e r  a d e q u a t e  s p e c i a l  t r a i n i n g ,  

w i l l  b e  c a p a b l e  t o  m a n a g e  a n d  d e v e l o p  t h e  b i o c h e m i c a l  p r o d u c t i o n .

T h e p r o d u c t i o n  p ro g ra m m e  a n d  c a p a c i t i e s  o f  t h e  p i l o t  p l a n t  

a r e  l i m i t e d ,  f i r s t l y ,  b y  t h e  f i n a n c i a l  s u p p o r t  g r a n t e d  b y  t h e  

UNDP/UNIDO f o r  t h e  m a c h i n e r y ,  t e c h n o l o g i c a l  e q u ip m e n t ,  p e r s o n e l  ^  

t r a i n i n g ,  a n d  s p a r e  p a r t s ;  a n d  s e c o n d l y ,  b y  t h e  M o n g o lia n  s i d e ' s  

q u a l i f i c a t i o n  f o r  i n d u s t r i a l  p r o d u c t i o n  o f  b i o c h e m i c a l  

p h a r m a c e u t  i c a l s .

T im e s c h e d u l e  o f  b u i l d i n g  a n d  c o n s t r u c t i o n  c o s t s

G r a n t e d  b y  1 9 8 2  1 9 8 }  1 9 8 4  1 9 8 5  1 $ 8 6  T o t a l

UNDP/UNIDO US $  1 0 6  0 0 0  1 3 5  0 0 0  2 2 9  0 0 0  5 0 C  COO 6 0 4  6 0 0  1 5 7 6  0 0 0

G r a n te d  b y  ^

M o n g o l ia  TG 4 9 4  0 0 0  # 0 6  0 0 0  i l l 5  0 0 0  3 ,7 7 0  0 0 0  # 4 0  0 0 0  1 3 ,1 2 5  COT

T h e f e a s i b i l i t y  s t u d y  p a y s  d u e  r e g a r d  t o  

a /  t h e  s o c i e t y  a n d  e c o n o m ic  b e n e f i t

b /  t h e  t e c h n i c a l  v e r s a t i l i t y  o f  t h e  p i l o t - p l a n t  p r e m i s e s  an d  

e q u ip m e n t

a /  I n  M o n g o l i a  t h e  p h a r m a c e u t i c a l  i n d u s t r y  a n d  i t s  d e v e lo p m e n t  

a r e  c o o r d i n a t e d  b y  t h e  M i n i s t r y  o f  l i g h t  a n d  F o o d  I n d u s t r y .
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This branch, is responsible for the development of 
pharmaceutical production, inclusive of final products 
/dispensing forms/ for the domestic health care. Export 
of certain pharmaceuticals contributes to the assets of 
the national economy.

The experts suggest the following production program
me for the pilot plant:

P r o d u c t i o n  o f  p e p t o n e  

p e p s i n  

t r y p s i n  

C h y m o tr y p s in  

p a n c y p s i n  

c h o l e s t e r o l  

p a n c r e a t i n  

b lo o d  h y d r o l y s a t e  

d r i e d  b i l e

Manufacture of tablets
sterile substances.

The localization of the hilot plant for biochemical 
products in the future biochemical integrated works is  

disposed conceptionally between the research and production. 
The biochemical integrated works is included into industrial 
o ir. the western sector o f the City o f Ulan Eat o r. The 
d istan ce  f m  the raw-m&teria3 s .uree i s  about 1 ^CC m v ia  

city roadway. Hie immediate connections with the roadways, 
railway, power and water lines, sewage system, etc. are shown 
in the f ig .  II. A schematic map o f 'Mongolia shows the
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localization of Ulan Bator /Fig. I./. 

b/ Technical versatility of premises and equipment

The building-technological conception of the project 
is based on the presumption that the pilot plant for 
biochemical production will be realized as a separate part 
of I h n  whole 1>1 or»];cm i col 1 uto/'ml.r»«l worKn. Con:.<*>(Uf»ut.ly , 
from the aspect of external interrelations the pilot plant 
buildings are designed so as to be self-contained in all 
respects;
- raw material storage
- production facilities
- energy supplies
- water supply
- manpower
- quality control
- maintenance
- administrative apparatus
- stores management.

The conceptional design of the buildings, premises, and 
equipment also takes in consideration potential changes in the 
production programme, moMvated by future research work results
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ESTIMATE OF INVESTMENT COST

PRE - INVESTMENT STULIES AKL PREPARATORY INVESTIGATIONS

ITEM DESCRIPTION

ÜUIT
COST

JS D

COST

FOREIGN
n'ffis

LOCAL
Ff

TOTAL

1 .

2 .

3 .

PEASI B I LITY STUDY 
(IRE-INVESTMENT
STUDY)

HYDROGEOLOGICAL
PROSPECTING

IANL SURVEY, P L A N I- 
AND ALTIMETRIC

39868

L 5 0 0 0 0

2 0 0 0 0

1 3 4 ^ 0  

L5 0 0 0 0  

2 0 0 0 0

•

TOTAL 3 9 8 6 8 L 7 0 0 0 0 3 0 4 7 5 0

(IN SERT TOTAL IN SCHEDULE 1 0 - 2 / 1 )
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MARKETING STUDY

In estimations of the total requirements for the planned 
biochemicals and pharmaceuticals it has to be taken into 
account first of all that Mongolia is a country with a snail 
population and therefore the domestic consumption o f  most of 
the planned products will represent only a smaller part of the 
total production volume. Consequently, for all products their 
potential export has to be considered, which, in addition, 
would considerably contribute to the national economy.

Therefore, already in the projects of the initial 
production capacities and of the production programme 
structure also the present potential sales of the final 
products had been taken into consideration. The demands of the 
world market have been estimated on the basis of recent data 
obtained from the foreign trade organization, and the domestic 
requirements for the health care and industrial needs in 
Mongolia, on the basis of information obtained from the 
Mongolian side during the group of experts* stay. In Mongolia 
the chemical, pharmaceutical, and consumers* goods industries, 
os well as the health care cervices, are still in the 

development stages, and therefore the estimations are rather 
rough; nevertheless, the domestic demands can be expected to 
show rather rising tendencies.

As for the export possibilities, principal roles v/ill be 
played obviously by the quality and prices of the final
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products and their ensuing competitive capacities on the 
world markets. Both of the factors can be best influenced by 
the very construction of production facilities in the form of 
the pilot plant, which has better possibilities of further 
qualitative and quantitative development as well as the 
versatility allowing its adaptation for production of other 
economically more advantageous products, already proposed in 
the project for future development. Cn the basis of the 
present analysis of the proposed production it can be expected 
that all of the planned products have chances of export of even 
greater than planned quantities. The only exception is 
Chymotrypsin, a side product of trypsin; the world market 
demands for Chymotrypsin are lower at present.

PEPTONE - The project envisages the production of ¿ 2 tons 
per year. Out of this amount the domestic need is about 1 ton. 
The rest canbe exported in substance. It is mainly required 
as microbiological nutrient substrate; in view of the recent 
development of u new industrial branch - production of 
microbial proteins for feedstuffs - the demand for peptone 
has a rising tendency.

PEPSIN - The project envisages the production of pepsin in 
two grades, for the needs of pharmaceutical and of food # 
industries. The product is in steady demand on the world 
markets, and the whole projected quantity can be exported.
In iwiongolia the yearly consumption is about 5 kg of pharma
ceutical grade pepsin for tablet manufacture for the health



care, and about 5 0 0  kg of the food grade pepsin for the food 
industry.

- At present this enzyme plays a significant role, 
and practically the whole planned production is exportable, 
either in the form of sterile substance in vials or of 
substance in larger packages.
For domestic health care a yearly production of abrut 50 CCC 
vials of 5 0  mg trypsin each is considered, corresponding to 
about 2,5 kg of the enzyme.

CdYIJOTRYPSIN - The demand for this proteolytic enzyme is 
presently lower. Nevertheless, the major part of produced 
chymotrypsin can be expected to be consumed mainly in the 
domestic manufacture of the final dispensing form - dusting 
powder for the treatment of torpid wounds and deep burn 
injuries. From the yearly produced 20 kg of chymotrypsin, ab 
100 000 packages of the dusting powder can be manufactured; 
the surplus exceeding the domestic requirements,which still 
are difficult to estimate, will be exportable, mainly to the 
USSR.

PA>:CYPSIN - This product essentially consists in a mixture 
of two proteolytic enzymes, prepared from mutton pancreas 
by a procedure developed at the Research Centre for Applied 
Enzymology and Microbiology in Ulan Bator* According to the
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M o n g o lia n  s i d e  t b e  p r o d u c t  i s  e x p o r t a b l e  m a i n l y  t o  A s ia n  

markets, in form cf either sterile substance in vials v.ith 
50  mg e a c h ,  o r  in  s u b s t a n c e  i n  l a r g e r  p a c k a g e s .  Ik e  p la n n e d  

y e a r l y  p r o d u c t i o n  o f  8 7 , 5  k g  o f  p a n c y p s i n  s h o u l d  m a in ly  c o v e r  

t h e  p o t e n t i a l  e x p o r t .

“  I b i s  p r o d u c t  r e p r e s e n t s  one c f  e s s e n t i a l  

c o m p o n e n ts  o f  o in tm e n ts  an d  c o s m e t i c s .  T h e r e f o r e  i t  i s  much  

i n  d em an d , a n d  t h e  p r o j e c t e d  y e a r l y  p r o d u c t i o n ,  700 k g ,  i s  

e x p o r t a b l e  t o  s e v e r a l  c o u n t r i e s .

?ANCRFATIN -  I f  o f  g o o d  q u a l i t y ,  t h e  p r o d u c t  i s  r e a d i l y  

e x p o r t a b l e  t o  s e v e r a l  c o u n t r i e s ,  b e s i d e s  t h e  d o m e s ti c  

c o n s u m p t io n . The p r o d u c t  i s  a  m i x t u r e  o f  a l l  d i g e s t i v e  

e n z y m e s  p r o d u c e d  in  t h e  p a n c r e a s ;  i t  s e r v e s  f o r  p h a r m a c e u t i c a l  

m a n u f a c t u r e  o f  e n t e r i c  c o a t e d  t a b l e t s ,  b u t  a l s o  in  t a n n i n g ,  

l e a t h e r ,  a n d  t e x t i l e  i n d u s t r i e s  an d  i n  t h e  m a n u f a c tu r e  o f  

m o d ern  w a s h in g  p r e p a r a t i o n s .  C u t o f  t h e  p la n n e d  y e a r l y  

p r o d u c t i o n  o f  }  t o n s ,  a  h a l f  w i l l  b e co n su m e d  i n  M o n g o lia ,  

an d  t h e  r e s t  c a n  be e x p o r t e d .

PL00D_HYDR0LYSATE -  The p r o d u c t  i s  m a in l y  d e s t i n e d  f c r  

d o m e s t i c  m a n u f a c t u r e  o f  b a b y  f o o d  p r o d u c t s .  C o n s e q u e n t ly ,  t h e  

w h o le  p la n n e d  y e a r l y  p r o d u c t i o n  o f  I 8 6 0  k g  b lo o d  h y d r o l y s a t e  

i s  d e s t i n e d  f o r  t h e  M o n g o lia n  f o o d  i n d u s t r y .  I t  h a s  t o  b e  

e m p h a s iz e d , h o w e v e r , t h a t  t h e  b lo o d  h y d r o l y s a t e 'p r o d u c t i o n
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could be substantially extended by introducing the 
manufacture of hydrolysate infusion solutions for the needs 
of Mongolian health care. This newly introduced manufacture 
would lead to a substantial enlargement of the blood 
hydrolysate production, exploitation of practically the entire 
amount of the basic raw material - beef blood - available, and 
a reduction of import of hydrolysate infusion solutions. Ali 
this, however, would require a substantial extension of the 
pharmaceutical department for the rooms and equipment neces
sary for the manufacture of the infusion solutions, and there
fore would require a separate project study.

DRI5P_BILE - Yearly production of }  900 kg of dried bile is 
planned. The product is used net only in pharmaceutical man .- 
facture, but also in consumers' goods industries for technical 
purposes. Out of the projected amount, the Mongolian 
pharmaceutical manufacture will need about 5 0 0  kg for coated 
tablets of Fel Tauri and Cholenzym,and the Mongolian 
consumers' goods industry, another 5 0 0  kg; the rest can be 
exported.

- This manufacture
is mainly destined for domestic needs. Because the pharma
ceutical department hes manufacturing capacities exceeding 
the needs for processing only the products supplied by the



projected biochemical department, it will be necessary to sup
lenient the pharmaceutical manufacturing prograr-ne by other 
products required for the Mongolian health care.

C o n c l u e  i o n

For prospective future development of the projected 
pilot plant there was further proposed the production of 
serum gonadotropin, heparin, and insulin. All of these 
products are in strong demand on the world markets, steadily 
exceeding the supply, snd this situation can be also expected 
in the near future.

The technology of serum gonadotropin is presently in 
the stage of laboratory research in Mongolia.

Technological procedures of heparin and insulin 
production have not been studied in Mongolia so far. The 
experts recommended to the Mongolian side, in view of the 
importance of both products, to acquire the production 
know-how from abroad.
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SAXES FORECAST

The main products of the pilot plant will be substances. 
The manufacture of tablets and injections will receive additio
nal substances supplied by the existing pharmaceutical works 
in Mongolia.

It is expected that the main buyer ox* exported goods will 
be the Union of Soviet Socialist Republics; The Hungarian 
Feople's Republic, Korean Feople's Republic, German Democratic 
Republic, Denmark, and Japan are expected to come next. Some 
products may also find interest in other countries. Obviously, 
the export volume is dependent on the quality of the products.



1CHAPTER III 
PAGE 11

Expected consumption in Mongolia and potential expert

Biochemical products

Product Mongolia
kg

Export
kg

Total produi 
at pilot pi: 

kg

Peptone 1  0 0 0 3 1  0 0 0 3 2  0 C0
Pepsin , pharmaceuti
cal grade 5 95 1 0 0

food grade 5 0 0 5 0 0 1  0 0 0

Chymotrypsin 1 0 1 0 2 0

Trypsin 2,5 9,5 1 2

Pancypsin 7,5 80 87,5
Cholesterol 1 0 0 600 7CC
Pancreatin 1  5 0 0 1  5 0 0 3 COO
Blood hydrolysate 1  8 6 0 mm 1  8 6 0

Dried bile 1  0 0 0 2 9 0 0 3 900
Tablets 3 0  mill. - 3 0  mill.
Injections 9 mill. -  ̂, Oi Ì J. -L *
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Per cent proportions of domestic consumption and potential export

Product

Peptone
Pepsin« pharmaceutical grade 

food grade
Chymotrypsin
Trypsin
Pancypsin
Cholesterol
Pancreatin
Blood hydrolysate
Dried bile
Tablets
Injections

3*10 96,90 100
5 95 ICO

50 50
50 50 100
20,8 79,2 100
8,6 91,4 ICO

14,3 85*7 100
50 50 ICO

100 - 100
2 5 * 6 74,4 100

100 - 100
100 mm 100
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Production programme

The project is the first step of thedevelopment program- 
|,ne of pharmaceutical industry, based on exploitation of 
domestic raw materials.

The production programme, issuing from research results 
obtained at the Centre for Applied Enzymology and Microbiology, 
is intended to cover both the domestic requirements and the

The proposed technological project reckons with the fol
lowing production programme:

Peptone
Pepsin, pharmaceutical grade 
Pepsin, food grade

Chymotryps1n

Pancypsin
Cholesterol
Pancreatic
Blood hydrolysate
Dried bile
Tablets
Stefile substances

exoort

Trypsin
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Serum gonadotropin is much in demand; when the research in 
Mongolia is finished, the production could be started at the 
pilot plant.

If know-how for the production of heparin and insulin 
were obtained from abroad, only a minor supplementation and 
adaptation of the equipment would allow to include these 
rjroductii into the production progrume. This possibility is 
envisaged in later stages.

Production programme and planned production capacities of the 
‘ pilot plant :

- Peptone - Pilot-plant production capacity:

20 kg per year.
A part of the production of both enzymes will 
be finalized in the form of vials with sterile 
product; a part, in the form of dusting pov/der 
for external use; and the rest, in the fora of 
either sterile or nonsterile substances in bot
tles.

3 2  tons per year of bacteriological grade 
peptone

” Pilot-plant production capacity:
100 kg per year of pharmaceutical grade pops in 
1000 kg per year of food grade pepsin

Trypsin - Pilot-plant production capacity: 
12 kg per year, and 

£tY22£:EïE§î2 " Pilot-plant capacity:



CHAPTER III
PAGE 15B>

- PançYpsin - a mixture of proteolytic enzymes
pilot-plant production capacity:
8?.5 kg per year. It will be used for the same 
purposes as trypsin and chymotrypsin.

- Cholesterol - a basic component of ointments; major amounts
are destined for cosmetic products.
Pilot-plant production capacity:
700 kg per year.

- Pancreatin - a mixture of all pancreatic enzymes, used not
only for pharmaceutical, but also for leather, 
tanning, and textile industrial purposes. 
Pilot-plant production capacity:
}  tons per year.

- Blood hydrolysate - usable for baby-food manufacture.
Pilot-plant production capacity:
1. nf>0 tonn per year.

The proposed design utilizes only a part 
of the raw material - beef blood - available 
for production of blood hydrolysate for 
nutritional purposes. A full utilization of 
available blood might be made possible by 
potential augmentation of the production program
me by blood hydrolysate for infusion solutions.

The authors of the present feasibility 
study recommend this alternative as economical-
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ly advantageous, although the Mongolian side 
does not intend to realize this variant at 
the planned pilot plant.

A part of the product should be finalized 
in the form of film-coated tablets, and the 
rest, in substance. At the pilot plant, as 
projected, the equipment planned for the 
production of peptone will partially serve 
for the production of dried bile.

capacity of about 6 COC tablets per hour.
In tablet form there will be manufactured 
the domestic Mongolian preparations Cholenzym 
and Allochol, and cut of the recommended

Acipepsol, Pancreolan, Pel Tauri film-coated 
tablets. All of the specified sorts of 
tablets will be manufactured of substancest
produced at the pilot plant in quantities 3uf' 
ficient for domestic consumption. This volume 
cf manufacture will require only 2^-/ of the 
tablet manufacturing capacity. A full 
utilization of the whole capacity of the

Dried_bile - production of }  9 0 0  kg per year is presumed

Manufacture of _t ablet s_ - the projected equipment has the

Cotchoslcvak pharmaceutical products
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, pharmaceutical department is expected 
from finalization of substances supplied 
from external production sources, in the 
volume of } 0  million tablets per year.

M^^'acture_gf_sterile_product§ - The projected equipment
har. n capacity of filling 3 0 0 0 vials 
per hour. Sterile filling is reckoned 
with of trypsin and chyraotrypsin in 
solution with subsequent freezing and 
freeze-drying in vials, and of pancyosin 
in solution with subsequent freezing and 
freeze-drying in larger /3CC-ml/ bottles.
A full utilization of the projected 
equipment is expected from filling of 
solutions of substances produced and sup
plied by the existing pharmaceutical works 
in Ulan Bator, up to 9 million vials per 
year.

Besides the capacities of the production units proper, the 
capacities of some auxiliary facilities have to be mentioned, 
which are dimensioned adequately to the expected production 
volumes.

- Récupérâtion_of_ethanol_and_acetone - The recuperation
capacities of the equiproent-
- ethanol - 2 3 0  kg rectificate/hour,
- acetone - 180 kg rectificate/hour,
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correspond to solvent recuperation at the 
production capacities stated before, at 
one-shift or tvo-shift work. A capacity 
reserve is available partly in the second, 
and then in the third shifts.

Product ion_of_deo;ineralized_and_gf_pYro^en-free_wacori

demineralized water, 200 liters per hour, 
pyrogen-free water, 5 0  liters per hour.

The capacities of the regaining auxiliary units ensure the 
operation of the pilot plant.
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IV. Specifications for raw and auriiiai'y materials

In the pilct-plant operations both . domestic rsw

will be processed.

The domestic raw materia1® consist, in slaughterhouse 
offal, of which the following sorts will he used in the 
pilot-plant production:

The specified quantities are only fractions of the available 
amounts of offal.

The offal's sources are slaughterhouse plants in Ulan 
Bator, Dargham, and Choibalsan. All of these plants are 
equipped with efficient cooling boxes, ensuring adequate 
storage of the offal.

materials and other materials imported from abroad.

metric tons per year

1/ Beef pancreas 
2 / Mutton pancreas 
V  Beef rumen and abomasum 
4/ Pork gastric mucosa 
5/ Spinal cord 
6/ Beef blood

30
3*2

81,*
60

18
*.2

% 7/ Beef and mutton bile
8/ Beef gastric mucosa 20





Raw materials supply planning

A. Domestio_raw_mattrials consist in slaughterhouse offal.
In Mongolia tht livestock is slaughtered in the course of 
half a year. The slaughterhouse plants are equipped with 
efficient cool stores, from which the raw materials for 
the pilot-plant processing can be successively drawn.

The pilot-plant stores are calculated for storage or 
400 tons of raw materials, ensuring sufficient reserves 
for bridging over the period when the slaughterhouse plants 

are not working. The storage temperature is -20 to -*f °C.

E. Î5P2Eted_raw_and_auxiliary_materials
In view of irregular deliveries of imported chemicals the 
supply planning must ensure reserves for minimally 4 month 
The storerooms for such materials, destined both for che
mical and pharmaceutical production, are dimensioned 
accordingly.

Besides the basic raw materials specified before, the 
production programme requires certain chemicals not produced 
in the Mongolian People’s Republic.



1
Ç£APTF’ît_ TV
f a :;f 5

Raw materials imported from abroad

Item Grace Metric to: 
per year

Sulphuric acid 92 - '*6% b - n

Fhosphoric acid chem. pure ¿0.8
Calcium oxide - quicklime C j . A C

Hydrochloric acid chem. pure 3-57
Sodium chloride chem. pure 5.12
Kieselguhr 2
Ethanol 9 W 17.9
Acetone 9 3 f ¿1.5* /59
Sodium hydrogen carbonate C. 7
Ammonium sulphate chem. pure 157
Sodium hydroxide solution 401 0.39
cerium chloride • . » >

r ■ I 1 *
Magnesium sulfa Le ■■!' . pare 0 , i 4

Calcium chloride '•harr, pure ' ;  f  *
Oxalic aci-i '•.hem. pure
iïther pure Op:

Boric ';oid {•hem* mire 0,17



SCHEDULE 4-1/1
ESTIMATE 0? PRODUCTION COST : MATERIALS a KD IE PUTS 

ESTIMATE OF PRODUCTION COST
t

MATERIALS AND INPUTS 

PROJECT COMPONENT NO

ITEM DESCRIPTION

A-01 DPSCRTFT!ON : FhCDUOTTCN OF 
Pi FTOUF

UNIT
I cost ! !

FOREIGN ' LOCa L : TOTAL
U S  P ö ’l , 1 a r s T  g T g

552 BEEF RUMEN AND 
ABOMASUM

¿62 144 624 144 624

32 BEEF PANCREAS 1 5  000 4PO CCC 4P0 OCO
20ß FITOSFKORIC ACID 2 5 4 233 5 283

w CALCIUM OXIDE 
/QITICKLIHF’/

167 8 3 33 P 3 33

00 HYDROCHLORIC ACID 3 OGC 7 0 0 2 7 Of
AUXILIARY MATER7AI.S 76 812 7 6  812

,16210-5 
KWH

ELECTRIC ENERGY ISO, 29 1 6 c 2 9 1 6 0

2 1 0 ^ STEAM 17. 34 occ 3 4 0 0 0

4010^ WATER 0* 16 0 0 0 16 0 0 0
ID-5

TOTAL 796 712 796 712
/CARRY OVER TOTAL OF PROJECT COMPONENT TO SUMMARY SHEET/CCHFDULE 4-*4.
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oCÏÏFDULE 4-1/2
STIMaTE CF PRODUCTION CCST : MATERIALS AND INÎU7S 

ESTIMATE OF PRODUCTICN CCST

! MATERIALS AND INPUTS

IV
П

PRCJECT COMPONENT NO. A -02 DESCRIFPION : FRODUCTICN Г? ri PSIN
1 COST¡UNIT

• ITEM DESCRIPTION 1 COST F CREI GN LOCAI 1! TOTAL
1 U  S Del I a r : T * T ¿

20 t BEEF GASTRIC MUCOSA 27 OC 54 CO 5 4 re
5.Í t PORK GASTRIC MUCOSA I7IC 8892 F8 9 2

1.1 t HYDROCHLORIC ACID 3000 3300 ЗЗСО
4,8 t SODIUM CHLORIDE 39 ce 1872C Ì872C
17 nr ETHANOL 92Г0 150,4 co I50400

i
AUXILIARY MATERIALS 1 P 5 0C 18500

5310Ш1 ELECTRIC ENERGY 0,18 9 3 6 0 9 3 6 О
5010 t STEAM 17 2 5 5 0 0 0 0 З5 5 ОООО

TOTAL 377Q572 3770572
/CARRY OVER TOTAL CF PROJECT COMPONFNT TO SUMMARY SHEET /3<TKDUIJ? 4-£/,



SCPF'DUIF. 4-1/3 V ' '■ 7,1 h 1 V 1
ESTIMATE OF PRODUCTION COST : / ikTER IA IS  h :d t N1 UTS 8

ESTIMATE CF PRODUCTION COST
1

Ma t e r i a l s a n d inputs
p ro je

i j 1
CT COMPONENT No.A-03 DESChIPTICN: PRODUCTION OF TRYPSIN, 

CF YMCTRii  S I ! ;,F h N CY FSIN

1
i

i

Ì
'u n i ti COST

No.! ITEM DESCRIPTION : COST
!

FOR}. IGN ! i
FOCAL TOTAL ;

u S Do] 1 a r s T g  T g

20 REEF PANCRIAS
3C

35. .

85 I5 0 OC 1 2750C0 1 2 7 seco
0,84 t SULPHURIC ACID 4290 36C3 5 6 0 3
1,57 t EYDROCHLGRID ACID 30C0 4 7 IC 4 7 1 0

1 5 6 , 6  t AMMONIUM SULPHATE 8900 1 59374C 1 59574c
0,3 t KIESELGUHR 20000 6 COO ecco

0 , 3 2  t !SODIUM CHLOIIBE 3SC0 1248 1248
0,493: t 1BARIUM CHLORIDE 20000 9860 9860
0,39 t SODIUM HYDROXIDE 40% 18000 7058 7058

0,137 t MAGNESIUM SULPHATE 2500 542,5 542,5
OTHER MATERIALS 6000

3
AUXILIARY MATERIALS 120000 1200CC

2 5 .lOKWh1 ■ ' \
ELECTRIC ENERGY 0,18 4500 4 5 OC1 ?  

2 0  id WATER 0,4 8 8

I I t 4

TOTAL
/CARRY OVER TOTAI OP PROTECT COMPONENT TO SUMMARY

2,83204^5 3832049,^ 
SHEET /SCHEDULE 4-2//



SCHEDULE 4-1/4
ESTIM ATE OF PRODUCTION COST : MATERIALS JNFUTS

ESTIMATE CF PRODUCTION COST 

! MATERIALS AND IN FUTS

C’ .u Eh TV 

j AGE 9
t
ii

FROJ]
|

БСТ COMPONENT No. A-04 DESCRIPTION: PFODUCTUN CF 0}K i r  STEROL
i
!

I i
I 1 U N IT1|

COST

No j ITEM  DESCRIPTION j COST
fo r e ig n  j lo cuL

I
JV iA i

и S D o ! ia rs  T g T g

18 t SPINAL CORD 1 400 ¿9 200 ¿9 200
6 t ACETONE 9 coo у  coo 30 coo

0 ,9 m ETFANCL 9 200 R 280 8 280

0 ,36 t SULPHURIC ACID 4 290 1 944 1 944

X
AUXILIARY MATERIALS 7 990 7 990

3.1CKWH ELECTRIC  ENERGY 0 ,1 8 940 9/( 0

72 t STEAM 17 1 224 1 224

оо1Г\ m3 WATER 0 ,4 200 20 C

I ' • 1 i , i ; !

i._........  . . TOTAL 74.488,- 74.488,-J
/CARRY OVER TOTAL OF PROJECT COMPONENT TC SUMMARY SHPFT /SCHEDULE 4-1/
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ESTIMATE OF PRODUCTION COST : .¿ATI R I A L S  AND IN: MTS 
ESTIMATE OF PRODUCTION COST

MATERIALS AND INPUTS

SCHEDULE 4-1/5

PROJI:CT COMPONENT No.A-05 I)ESCR IFTIOR PRODUCTION CF 7' v0rKATIN

i !
i

i
j UNIT COST

No.j ITEM DESCRIPTION 1
1 COSTi 1

1 1
f or ei g n ' 1.1 cal TOTAL

U  S Dol 1 a rs T g T g

30 t MUTTON PANCREAS
»

1 5 0 0 0 4 5 c 0 0 c 4 5 0  0 0 0

0,75 t SODIUM HYDROGEN
2 CARBONATE 5360 4 020 4 0 2 0

33,6 3
ra ACETONE 5 0 0 C lAp ''•00 i6e 0 0 c

AUXILIARY MATERIALS P4 000 64 000
6 .IOKTO1 ELECTRIC ENERGY 0,18 1 080 1 08 C

20 t STEAM 17 340 540

i

I
; TOTAL

/CARRY OVER TOTAL OF PRO JEC T COMPONENT TO SUMMARY

♦
6 8 7 . 4 4 a -  6 8 7 . 4 4 0 >

SH EET /SC BED U IE 4 - t 5/



Ch,.i 1 'í.u  iVSCHEDULE 4-1/6
ESTIMATE OF PRODUCTION COST : MATERIALS A№D TNFUTS FACE 11 
ESTIMATE OF PRODUCTION COST

MATERIALS AND INPUTS

PROJECT COMPONENT No.A-06 DESChIFTIuN
PRODUCTION OF BLOOD HYDROLYSATE

ITEM DESCRIPTION

81.3 t BEEF BLOOD
2,8? t SULPHURIC ACID
2,76 t CALCIUM OXIDE

/QUICKLIME/
AUXILIARY MATERIALS 

37440KWh ELECTRIC ENERGY 
500 t STEAM 

2880 in* WATER

1 UNIT 
COST

COST
i FOREIGN LOCAL TOTAL

u S ;DoI ] a rs Tp T g

1 400 114 100 114 IOC
4 2 9O 1 2 3 1 2 1 2 3 1 2

167 401 461
10 000 1C GOC

0,18 f  7 4 0 6 ?4 0
17 8 3OO 8 9CO
0,4 1 I92 1 192

I
i

TOTAL 1^3.26*- 1 3 3 . 2 ^ 4
/CARRY OVER TOTAL OF PROJECT COMPONENT TO SUMMARY SHEET /SCHEDULE 4-¿//



IV
ESTIMATE OP PRODUCTION COST : MATERIALS AND 

ESTIMATE OF PRODUCTION COST 

MATERIALS AND INPUTS

PROJECT COMPONENT No.A-C? DESCRIPTION :

SCHEDULE 4-1/7 L'titki Ti i
INPUTSPAGE 12

»

FRCDUCTICN OF DRIED BILE

UNIT
COST I

COST

ITEM DESCRIPTION FCRLIviN RCA I T(.T»L 1
U S  -Dol lars Tg  T g

60 t MUTTON AN BEEF 
BILE 980 , n F  800,- 88 800,-

l660Klfh ELECTRIC ENERGY 0,18
115 t STEAM 17

i 1100 m i WATER , 0,4!

2 9 9 ,-  2 9 9 ,-

1 959 ,-  1 955 ,-

440,- 440,-

: ; k
; { ’
! !■ - l1 !  1

j- i -i ■-» i 1 j i ;
i. __  TOTAL 61 4 9 4,- 61.494,- j
/CARRY OVER TOTAL OF PROJECT COMPONENT TO SUMMARY SHEET /SCHEDULE 4-2/



SCHEDULE 4-1/8 Li i . i !']'h 5

ESTIMATE CF PRODUCTION COOT ̂ MATERIALS AM. 
ESTIMATE: OF PRODUCTION COST

MATERIALS AND INPUTS

PROJECT COMPONENT N*.H-C8 DESCRIPTION

TNI DTD iAGE

¡«uiDL.F/iClURE Ci«

1 }

'l’h DIETS

ITEM DESCRIPTION 

AUXILIARY ..MATERIALS

¡UNIT COST

j COST | j (
FOREIGN ! LOCAL TOTAL

US "Dollars T‘g Tg
COSTS SPECIFIED WITH PRODUCTS

SOOOKWh ELECThIC iNERGY 1.440,- 1.440,-

; j I >
! TOTAL
J ........ -
/CARRY OVER TOTAL OF PROJECT

1.440,- 1.440,-

COMPONENT TO SUMMARY SHEET /SCHEDULE 4



SCHEDULE 4-1/9 (
t À Oi\ 14

ESTHETE OF PRODUCTION COST : MATERIALS AND INi UTS 
ESTIMATE OF PRODUCTION COLT 
MATERIALS AND INPUTS

PROJECT COMPONENT Ne.A-09 DESCRIPTION :J
1 j ;U M T
1j 1 -|JA

MA NU PACTUM CP O.TFMiP 
PREPARATIONS

COOT

ITEM DESCRIPTION FORÏ-IGN ii'CA! 
U S Dol 1 a rs Tg

•nr ’»* ?i l  X i' L
T g

AUXILIARY MATERIALS - COSTS SPECIFIED WITH >1 CDUCTS

¿OGOOKWh ELECThIC ENERGY 

80 t STEAM

0,18 9 •4 00, - \). 4 OC,
1 7  l.yo,- 1.^60,

' TOTAL 6 . 7 * 0 , -  A. 7  6 0 ,
j. ........... . ...
/CARRY OVER TOTAL OF PROJECT COMPONENT TC SUMMARY SHEET /SCfU LUiP 4



£CHEDULL 4-1/10 CHAPTER IV
PAGE 1 5ESTIMATE OF PRODUCTION COST : MATERIALS AND INPUTS 

ESTIMATE OF PRODUCTION COST 
MATERIALS AND INPUTS

PROJECT COMPONENT Nd.A-11 DESCRIPTION : BfcCUPER^TIGN

ITEM DESCRIPTION

UNIT
COST

FOREIGN

COST

LOCAL

n

US Dol lars  Tg TOTAL
T g

5500 KWh ELECTRIC ENERGY
950 t STEAM 

38390 m WATER

0,18 
1 7

0,4

9 9 0 , -  9 9 0 . - ,

16.150,- I6.15O,- 
3.340,- 3 .3 4 0 .-

/ CARI'Y íVKi TOTA I
■'OTAL 20.480,- 20.480,-iI

COMPONENT TO SUMMARY CUKE? /SCHEDULE 4-2//



SCPFDULE 4-1/11 v:r:.PT:i; IV
ESTIMATE OF PRODUCTION COST : ./uVI't.R lAi.0 N’D INPUTS i AGE 16
ESTIMATE OP PRODUCTION COST
MATERIALS AND INPUTS

PROJ
• ^

FECI' COMI GHENT N».A-12 DESCRIPTION . DEMI NERA 11 ZED AND * PYRCGENFREE WATER FLAK
f!t ! UNIT!' C'sST
!
! COST 1 Ii !

ITEM DESCRIPTION FOREIGN I OCA I. 
U S Dol I a rs Tg

TOTAL
T g

400 3m WATER 0,4 160,- 160,-

120 t STEAM 17 2.040,- 2.040,-

2460 3m WATER 0,4 984,- 984,-

IV . I I
I TOTAL
/CARRY OVER TOTAL OP PROJECT COMPONENT TO

I J
5.184,- 5.184,- !

SUMMARY SHEET /SCIIJ BULL 4-2/



SCHEDULE 4-1/12
ESTIMATE OF PRODUCTION COST : .¿TEMALO a  N1 1 M  UTS 
ESTINTE CF PRODUCTION CG.T

TAGE 17
c i  ait: r iv H

MATERIALS AND INPUTS

FROJECT COMPONENT No.A-14 DESCRIPTION : NEUTRALI/ATI ( X STATION
1 »

UN I* COST
1 COST ; 1

!
!

ITEM DESCRIPTION FOREIGN 
1J S Dol ! a rs

I CCA I
T é

TC TA I
T g

1 t SULPHURIC ACID 4.290 4 .2 9 0 ,- 4 .2 9 c,-

14 t CALCIUM OXIDE 
/QUICKLIME/ 167 2.338,- 2-338.“

46I0KWH ELECTRIC ENERGY 0,19 8.280,- 8.280,-

TOTAL 1 4 . 9 0 8 , -  1 4 . 9 0 8 , - j

/CARRY OVER TOTAL CF MOJECT COMPONENT TO SIAMARY SHEET /SCREDUTE 4-2/,
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SCHEDULE 4-1/13 CRAi T. F I V

ESTIMATF CF PRODUCTION COST : WATER IA LS AND INPUTS 

ESTI’IATF OF PRODUCTION COST 
VATFRIALS AND INFUTS

IP

FRGJECT CQMPCNFNT No.A-15 DP SCRIPT! CN STORAGE F I !-'FJAW- FA PIE S< EVENTS

! i
UNIT * t rm' ... 1

,
1
!

ITEM DESCRIPTION

CP S i i

FOREIGN 0 ::... 'PC TAL
t; S Do 1 ! a r 5 T p T g

8 CCKV1H ELECTRIC ENEhGY 0,18 144,- 144,-

j TOTAL 144,- 144,-
/CARhY OVER TOTAL OF PROJECT COMPONENT TO SUMMARY SHEET /SCHEDULE 4-



CKAPTSi IVr JAGE 19¿STIMATE GE' PRODUCTION COST : MATERIALS AND INPUTS 
ESTINTE OF PRODUCTION COST

MATERIALS AND TTL'TS

! PROJECT COMPONENT No.A-16 ASCRIPTION : ^ c u m T c E N m i ^

SCWDUIE 4-1/14

ITEM DESCRIPTION

501CKWH ELECTRIC ENERGY

1COO m WATER

UNIT

COST

COST

FOREIGN LOCAI
’ - f i  : 1 "V*_ -■>. ! .-v> . 1 a f S I ß

0,18

0.4

TOTAL
To

9.00c,- 9.000,-

400,- 400,-

9 • “’•CO,

■ V  - > S'UM’IARY CHI ET / SOM; . y . - i } 4-, / /
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SCHEDULE 4-1/15 CHAPTER IV
ESTIMATE CF PRODUCTION COST : MATERIALS AND INPUTS TAGF 20
I FSTIMATF OF PRODUCTION COST 
j MATERIALS AND INPUTS

I PROJECT COMPONENT No.A-l? DESCRIPTION : COOLING PLANT
I)

ITEM DESOLIPTION 

eOlOEWh ELECTRIC ENERGY

UNIT

COST
COST

\

0,18

FOREIGN LCCAL TOTAL
olir. r-. Tt» T vг  r *

284.400,-284.400,-

I

y  i . ’ T  *. ' ( T,

284.4OC,- 284.400,-

;л;¡л R y ;:1,p:et ¡ T¡ i 4-2/



г JCHEDULE 4-1/16

ESTUIATE lP  PRODUCTION CCST ; MATERIALS AND INPUTS

CHAPTER IV 
- 21PAGE П

ESTIMATE CE PRODUCTION COST
MATERIALS AND INPUTS

PROJECT COMPONENT No.A-19 DESCRIPTION : AIR CONDITIONING

.1CKWh ELECTRIC ENERGY

ITEM DESCRIPTION

i Y ' V ; il
; л 

' 1‘

UNIT
COST

U
FORSTGN 

5 Cent Ì а г;

0,18

COST

.i t

LOCAL

6.120,-

TCTAL j
Tg:

6.120,-

___ • 6.120,- (■. 12C, -
SlVu/ilbï Olii ET / SC! 'MJUi К 4 - P//



CHAPTER IVSCHEd u EE 4-2
SUMMARY SHEET-PRODUCTION COST: MATERIAL AND INPUTS 

SUMMARY SHEET -r PRODUCTION COST

MATERIALS a n d  INI UTS
FHCJbCT COMPONENT PRODUCTION COST CARRIED OVER

Nc. DESCRIPTI 0)N FOREIGN LC-CAI Tg TOTATfg

A-01 PRODUCTION OF PEPTONE к 796712, 756712,-
A-02 PRODUCTION OF PEPSIN 2770572,- 2 7 7 0 5 7 2 ,-

A-05
PRODUCTION OF TRYPSIN, 
CHYМОТБY PSIN; PAN C Y PSIN 2832049,9 2832049,5

A-04 PRODUCTION OF CHOLESTEROL 74488,- 74488,-
A-0^ PRODUCTION OF PANCREATIN 68744C,- 687440,-

A-06 PRODUCTION OF PI OOD HYDRCI YEA1ТЕ 153265,- 1 5 3 2 6 5 , -

A-0? IhODUCTION OF DRIED BILE ! 61494,- 61494,-

> i oc MANUFACTUR!- OF ТА BLETS j| 1440,- 144 0,-

A-C9
MANUFACTURE: OF °TERI1£ 
FRi i-VJUTIi NS | 6760,- 6 7 6 О,-

A-11 SOLVENT hi’ iNU'LRhTIOTv PLANT ; 20480,- 2С480,-

A-12
DEMI NEPAL IZ hl) .INI) PYR OULNFREE 
WATER PIANT 3184,- 3184,-

A- 14 UFUTRALI/ATU 1: SJa TICN 14 908,- 149С8,-

A-Ib L lOIi n aR Li' li’iT ««LivisJ 
°C T YF MT£ 144,- 144,-

A- 1 0, PRI- 1 ; НЕЕ AIR AMD VACUUM
•r : tr... ! 9400,- 9400,-

.'.-17 c, oi inu i l;.n ; 2844С0,- 2844GO,-

•' - • 9 ,ЛР CCNDIT I C NI N j 6120,-

"

612C,-

' \ " У 7;7228'-6 , 5
. -

7,7 <-'28 56, 5
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'т у г р /

о у щ я
| / т и с .т у г я /

9

I  .П о д х о д ?  д о ч к а ?  х о д е а а
крупного рогатого
с п о т а

З .А ш и н к .  СО] к л л .с л к .

т н

л . ч . ти

3 .С о р в а н  к и о л с т ц  х . ч . к г

¿ .Н а т р  е д к п * . х . ч . к г

5  .С п и р т  р е к т к  ¡л ^ т  
о с ^ а т  н а т р а !,  д в у х -

а с е .  л

ЗиКО̂ иЦ-К̂ *.. <**#4.
7 . .о е - й а т  кали». о д л о -

кг

з с и е ^ е ш г ’К х . ч . кг
КфСизельгур к г

9 .Б а р в 1  х л о р и с т г -  х . п . л»*

1 и .С м о л а  1 2 - 2 к г

X : !■!. 0»-.̂*■-* Х *Ч е к г

I к .А ц е т о н  ч . д . а . Л
1 2 . С у л ь ф а т  н а г л е я  х . ч . к г

1 4  .Н а т р  х л о р в с т и з  х . ч . кг
¡ ¿ Л и

\ Т Т \ * * 4  ,. ’ Г  . 1 • * ' Л Т 1 Т  ' А ,£</ЫЛ . Ш  1»А— а> ыДХ.А :
* и : ъ г р о ь и л ь п а п  С у к а г а  1сг

¿ .И о д п с р г а п о н г  1: г

I  .о б е р т о ч н а я  с 'у с а г а  к г

4 .  *ар л .: К
5#Ь].о1. к
о .К о л к о в а о  п о л о тн о  к

7 . ь а т а  к г

К . 'п л ь т р э ь а л ы г л с  п л а с т ш ;  о т

5 . 0 . :1иК0Ви 5  ы г 1-1 С .С Г

Ю .й р о б к в  р е з л и о в н е  т и с  « о т

11. Колпачки металлические -"-
1 2 .  К о р о б и в  л и т о г р а ф и ч е с к и е  ->’ *•

13. Ькладашв

1,и 10,0 15—иО 1!/0|
1,0 16,0 0-9*. 14,,7

40,0 400,̂ 4-39 1.7
1,0 10, V.' т . с̂-
3,3 0 .1 , ... *-•

с- 11,0 1-7. и ф 0/и

и,з 2,0 9—57 0| V
10,0 100,0 ¿0—0 >.< 3,0
10,4 Ш ,0 ¿0—Ои 2,01
0,5 5,0 26-19 0,2

14 0— * ..; 
V ,  •

1*к 13,0 5-Оъ . , ъ/и
-,0 40,0 <_-5о 0,А

10,3 Юк,0 2-90 0,4
152,0.*

41, и 410,0 0"Оо
1.1 11,0 ¿7-2.; и*;-
0,4 4,0 7-60 с,0

10,0 -4 '•*ч- с—0̂ *»
а 5,и 1 - ф V/ (>—и. и,1 ,
3,0 30,0 10—00
5.0 50,0 5-00 0,с5

50,0 5ои,0 V ■••*/ ч,1
33о,0 1100,0 4#-уО 535,7
330,0 110о,0 371—00 416,9
330,0 1100,0 1Б4-0и 147,4
320,0 1100,0 70—00 77,0
230,0 1100,0 20-00 2 3 , 0
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БАСЕ 2 7

• • цена. тпололопла спрье п за . лая-по •

• т г *** •

. хзл
п/п: ттсрпалсв : :лет.:.

• »*— -• •*■» — •
единицу

•
*/?пс. туг/ 

•

• ■• т. :аттт;уг,олЕГл паюса пре:него
:’ОГ?.?с?о сл:?а (аг| ><. * * - *“-* Л/ »

V.’. „ода гг:оягея латееа :юг_’СГО
п-огагого' спота Г“. 40,0 У - » V»

С. Сухая лелль Т.1 ■ > . . .иС—V..; г ...
4. Трапов с*Г? г̂/\л /-/-Л Л\ . \ -Ч
5. :опппа ?п юеС-ОС 2’9,0 7 0,0
4. ГуОтЛ П ЛОТОС Л тп 3229-ОС 0,0 ■ V- 1 '■»
’ 7. Слюлстш обалочпа спч>т1 3-чг-иг-*—'-Т  ̂->• ̂ЧППл ’ Л"'Г\ • ~ '.««Да ' /»1 ̂  ̂С4 ) - * г*»*л

+.
V ■ ¥7 • • '

3. Слепо.: ■ лог летного лога-
того слота тп V» Т41С—От ; •'  ̂# * #0

7 9. .'.гюль лт/люго -оттого
Лссо-оослота тле .л 1 —  п  •1

10. Гласа лгтуппого п моллого
а,орогатого спота та сос-ос 10,0

II. Рога а полют тп 800-СО гее,о 400,0
• - -7 . ■*

У >
и-1. .*1 та 5 .’0—*..•0 -•#3
ГСНГО 20:2,5

ГТГ Оонолплс ттег г.ялп: Г

;. АшегшГ. сонюгналх- л,л щ 2-." ' • ' 0 ̂ ■-, -
2. Серная пполота х,ч к г 4-29 6112,5 26,22
7. ;югл:: т о.?.?. к г 9,15 1907,0 0,87
•1. Натр сдгиП х,ч кг 18-00 3473,0 82,51
6« Сеяла КУ-2 кг 30-19 165,0 5,97
4. ПотпглогпотаП х,п

'  . . у ...... . -Ч ЯР
'л и

3-90 Т’ЧГ--** Л' - ♦ '' ГО,'И
' 1' • *

• 9 — * ~~ '.**--  - С ’ »

9, Косольгур КР 20-00 3547,6 72,95
ТО. Соляная толста х,п кг з-со 5ГХ20,0 1549,6
II. Сульфат цагяпя х,ч :т 2-90 4-25,3 10,34
12. Борная юшогр я,п пг Т9-00 209,0 з/о
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РАСЧЕТ ПОТРЕБНОСТИ И СТОГЕЮСТИ СИРЬП К МАТЕРИАЛОВ ДЛЯ ПРОИЗВОДСТВА НА 600 КГ 
"ХОЛЕСТЕРИНА" /РАСФАСОВКОЙ ПО 20 КГ В  

УПАКОВКЕ/

•• : норма расхода •• ••
: Сырье и основные . Ед.• на• • Цена•• : Сумма\ материалы : изм ••

• I кг•%
•
: 600 кг
••

: /тут/•••
•
• /тис.туг/••

I. Спинной мозг кг ■ 13200,0 I-4I 10,61
2. Спирт ректификат абс.л 3,54 2124,0 130-00 130,06
3. Ацетон л 5,0 3000,0 5-00 15,00
4. Серная кислота х,ч кг 0,5 300,0 4-29 1,20
5. Уголь активированный кг 0,06 . 36,0 4-50 0,15

ВСЕГО: 154,5

ЕШ0:.':0ГЛТЕЛЬНЫЕ
МАТЕРИАЛЫ

I. Подпергамеят кг 0,03 18,0 27-28 С,50
2. Сукно Бэтта м 0,013 7,3 15-00 0,12
О. Бязь " :, м 0,02 12,0 3-S0 С,Со
4, Бельтинг м 0,02 12,0 7-62 0,10
5. Фильтровальная

бумага кг 0,02 12,0 3-00 0,04
6. Оберточная булата кг 0,02 12,0 7-G0 0,10
7. Полиэтилен кг 0,007 4,2 6—20 0,03
3. Ящики шт 0,05 30 10-00 0,30
9. Прочие материалы 0,04

10. Гвозди 0,001 0,62 0,01
1,20ВСЕГО
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II. Коообки литографические тпс.шт
12. Вкладной тио.шт
13. Инструкции тпс.шт
14. 1Лыш ИТ
15. Кролики от
16. Ящики шт
17. Гвозди кг
16. Цпллофпи кг
19. Вата кг
20. Корм нивотных кг

ВСЕГО:

220,0 1100,0 70-00 77,0
220,0 1100,0 20-00 22,0
220,0 1100,0 16-00 Т  п  Г У  

X  ( * и

40,0 400,0 5-00 2,0
25,0 250,0 60-00 12,5

100,0 1000,0 10-00 10,0
0,3 3,0 2-00 0,01

20,0 200,0 / 1 0 - 0 0 П,0
0,3 3,0 5-00 0,С2

0,6

1256,29
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The ail-state territorial conditicns in Mongolia for 
the selection of a locality suitable for the development of 
biochemical production for the pharmaceutical industry issue 
from an exploration of the whole territory. Principially 
such a locality must have sufficient sources cf raw materials 
in the form of slaughterhouse offal. In Mongolia three 
slaughterhouse plants are operating at present. The largest 
of them is located in the capital city Ulan Eater. Therefore 
the decision was made, in the all-national interest as well 
as in accordance with the plant operation economy, to build 
up an integrated biochemical works in this locality. The 
largest raw material source as well as technologically and 
technically skilled personnel are available on the spot. The 
general infrastructure is advantageous /labourers, lodging 
facilities, social funds/, and the connection with the urban 
agglomeration is immediate. The distance between the
biochemical integrated works and the slaughterhouse plant is 
about 1 kilometer, and communication interconnexion will be 
ensured by a city roadway.
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The projected biochemical pilot plant will be a part of 
the planned biochemical integrated plant in Ulan Bator. The 
Mongolian party had prepared 3 building lots for selection. 
Upon the expert team's recommendation a lot in the west part 
of the city was selected. According to the master extension 
plan the territory concerned lies within a future industrial 
zone. The Mongolian party offers the let cost-free.

The lot concerned has the following advantages:
I. from the transportation aspect, a possibility of 

connexion with the city roadway network and rail
road;

II. a favourable localization near the main raw material 
basis;

III. a possibility of immediate connection with
- steam pipeline
- electricity mains
- water mains
- sewage network.

The remaining 4 lots wrere found unsuitable, mainly 
because of complications with the connexions with energy 
sources or of a too great distance* from the raw material 
basis, or because in one of the alternative lots several 
older buildings would have to be demolished.
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The general conception of the building lot selection was 
elaborated and consulted with participation of the Office of 
the Chief Architect of the City of Ulan Bator. The experts and 
the Chief Architect reached principal agreement in the lot 
selection, and the Office handed over the necessary maps and 
plans tc the experts.

The selected building lot in plane, its subsoil consists 
of compact gravel sand. In the western direction it neighbours 
on a new heating plant No. 4 under construction. Cn the 
northern side connections are possible with th" city com
munication, steam pipeline, and electricity main. The southern 
part of the lot offers connections with a railroad siding ana 
with the city water main. The eastern side is reserved for 
extension of other industrial plants. The .Mongolian party 
v/as advised to carry out without delay hydrogeological ex
ploration, planiiretric and altimétrie measurements, inclusive 
of fixing the supply and sewage networks for intended con
nections. From the infrastructural aspect the selected lot 
is well provided for. It is practically a part of well-equip
ped city with mass transportation facilities, and v/itr. 
developing housing facilities and social security. 
Infrastructural costs, at least in connection with the 
projected pilot plant, are not envisaged. The socio-eccnomical
environment is in agreement with the expected development and 
controlled by several planning systems. Private interests
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in the lot are nonexistent; the lot's proprietor is the state. 
This chapter is complemented by schemes of the whole state 
territory / F i g ,  1/ with demarcation of the locality concerned, 
and of the topographical situation in the city proper / F i g . II/.
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The climate is of the mountain type. Ulan Bator has an 
altitude about 1 3CC m above the sea level. Accordingly, the 
air temperatures range from *35 °C to -40 °C. The winter 
season practically preponderates during 2/3 of the year. The 
atmospheric relative humidity averages ¿ 0 to 60 per cent; 
these minor values are determined by the rain- and snowfall 
values in the given territory, amounting to 300 mm/year. It 
is mainly a minor snowfall. Extreme rain- or snowfall is 
rare and does not occur currently. Western wind flow 
preponderates. Maximum wind velocity cf 80— 90 km/h is 
exceptional. Owing to the terrain structure in Mongolia, 
dust-laden winds occur. The spring thaw raises the river 
level in Ulan Bator to a maximum. The city is protected 
against the high water by an earth dam system. Earthquake 
forces reach maximally 3— 4 degrees, Richter scale.
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i t

UiD ORGANIZED BY- 
SITE IS | STATE

PROPERLY, THEREFORE IT IS WITHOUT CHARGE.

THE INVESTMENTS ARE, PLANNED A! 
THE GOVERNMENT OF MONGOLIA. THE

i i

/INSEBT TOTAL IN SOHEDUIE 7/
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The p i l o t  p l a n t  f o r  t h e  f u t u r e  b i o c h e m i c a l  i n t e g r a t e d  

w o rk s  i s  d e s i g n e d  w i t h  a  v ie w  t o  co m p ly  w i t h  t h e  r e q u i r e m e n t s  

o f

- the production plan
-  t h e  m a t e r i a l  s u p p l y  p la n

-  t h e  t e c h n o l o g i c a l  p r o c e s s e s  p r o p o s e d

-  t h e  o p t i m a l  t e c h n o l o g i c a l  e q u ip m e n t ,  w h ic h  s h o u l d  h a v e  a n  

u n i v e r s a l  c h a r a c t e r

-  t h e  l o c a l  c o n d i t i o n s

-  t h e  b u i l d i n g  p r o c e s s

-  t h e  p r o d u c t i o n  p ro g ra m m e s e n v i s a g e d  i n  t h e  f u t u r e

The w h o le  c o m p le x  o f  t h e s e  a s p e c t s  i s  t a k e n  i n t o  a c c o u n t  

i n  t h e  l a y o u t  p l a n ,  c o n s i d e r i n g  t h e  e n t i r e  p i l o t  p l a n t  a s  a  

s e l f - c o n t a i n e d  e n t i t y .  I t  i s  p re s u m e d  t h a t  t h e  p i l o t  p la n t  

w i l l  b e  r e a l i z e d  i n  a d v a n c e ,  a n d  t h e r e f o r e  t h e  f o l l o w i n g  

s e p a r a t e  s e r v i c e s  a n d  f a c i l i t i e s  a r e  p la n n e d  f o r  i t :

-  ra w  m a t e r i e l  s u p p l y

-  s t o r a g e  s e r v i c e

-  e n e r g y  s u p p ly

-  w a t e r  s u p p ly

-  s o c i a l  p r e m i s e s

-  q u a l i t y  c o n t r o l  l a b o r a t o r i e s

-  a d m i n i s t r a t i o n  s e r v i c e
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The m a c h in e r y  an d  t e c h n o l o g i c a l  e q u ip m e n t p r o p e r  i s  o f  

a  f a i r l y  u n i v e r s a l  c h a r a c t e r  a n d  e x p e d i e n t  f o r  t h e  p r o p o s e d  

p r o d u c t i o n  p ro g ra m m e . The p la n n e d  p i l o t  p l a n t  i n  f a c t  i s  a  

l i n k  b e tw e e n  t h e  r e s e a r c h  a n d  t h e  p r o d u c t i o n .  T h is  i d e a  i s  

a l s o  i n h e r e n t  i n  t h e  p r o s p e c t i v e  m a s t e r  p l a n ,  w h ose ^ r a f t  

o u t l i n e  i s  d o cu m e n te d  i n  t h e  p r e s e n t  r e p o r t ,  t o o ,  a l t h o u g h  

i t s  e l a b o r a t i o n  h a d  n o t  b e e n  im p o se d  t o  t h e  e x p e r t  g r o u p .

The l a y o u t  p l a n  o f  t h e  p i l o t  p l a n t  i s  a c t u a l l y  g o v e r n e d  

b y  t h e  c h a r a c t e r s  o f  i t s  p a r t s ,  n a m e ly ,

• b i o c h e m i c a l  p r o d u c t i o n

-  p h a r m a c e u t i c a l  m a n u f a c t u r e

-  q u a l i t y  c o n t r o l  l a b o r a t o r i e s .

The g e n e r a l  d e s i g n  p r e s u m e s  t h a t  t h e  b i o c h e m i c a l  p a r t  

w i l l  b e  p r o v i d e d  w i t h  m a c h in e r y  a n d  e q u ip m e n t w i t h  

p r e p o n d e r a n t l y  d o w n w a rd -m o tio n  / g r a v i t y /  f l o w .

The b i o c h e m i c a l  s e c t i o n  a l s o  w i l l  r e p r e s e n t  t h e  e n t r y  

f o r  s o l i d  a n d  l i q u i d  ra w  m a t e r i a l s ,  an d  t h e  e n t r a n c e  an d  

e x i t  c e n t r e  o f  e n e r g i e s .  I n  t h i s  s e c t i o n  t h e  f i n a l  p r o d u c t  

i s  a  s u b s t a n c e ,  w h ic h  e i t h e r  i s  a  m a r k e ta b l e  f i n a l  p r o d u c t  

o r  i s  s e n t  t o  t h e  p h a r m a c e u t i c a l  s e c t i o n  f o r  f u r t h e r  

p r o c e s s i n g .  I n  t h e  p h a r m a c e u t i c a l  s e c t i o n  t h e  s u b s t a n c e s  

p r o d u c e d  i n  t h e  b i o c h e m i c a l  s e c t i o n  a r e  p r o c e s s e d  t o  s t e r i l e  

s u b s t a n c e s  o r  c o m p r e s s e d  t o  t a b l e t s ,  a n d  t h e s e  p r o d u c t s  a r e
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filled into containers and packaged. In the pharmaceutical 
part the storage services serve the needs of the dispensing 
form production; mainly packaging materials and constituents
are stored here.

The forwarding department is the terminus of the products.
To ensure good nanufac.uring practice at both production 

sections and the required quality of the final products, the 
quality control unit must operate. !Ihis unit provides complete 
laboratory services. By acceptance, in-process, and final 
controls it ensures that the final products meet the 
pharmacopoeial specifications.

In the laboratory section suitable rooms are provided 
for the administration, central social premises, and 
maintenance.

From the following scheme it is evident that the several 
sections have separate premises serving their specific 
operations, but all three sections are integrated to a 
functional unit with mutual interconnexions.

PHARMACY BIOCHEMISTRY

LABORATORY
CONTROL
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The horizontal interconnexion of all three sections is 
given by the uniform line of floors. The vertical intercon
nexion is ensured by suitably localized lifts /hoists/ and
staircases. The overall layout documents arc enclosed in a 
separate back envelope at the end of the present report.
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The main technological premise ^lQ2"Biochemical_pilot 
plant is a three-floor building with the ground dimensions 
55m x 16m. At the S 0 level there are localized the store- 
rooms^cooled1 stores, energy machine rooms, transformer room
55/C,4 -:V, cooling engine roor.s, pump station for the 
solvent store, and freezing rooms for raw material'.

The floor + 4,20 as well as the floor + 9,00 are adapted 
for biochemical operations, mainly in the form of halls.
These technological operation rooms are complemented with 

cooling boxes, air conditioning station, 
auxiliary storeroom, and water demineralization plant.

The premise B^110_Pharmaceutical_pilot_plant, with the 
ground dimensions 4^m x 13m, is a two-floor building. At the 

t  0 level there are localized the storercoms for packaging 
material, glassware, chemicals, intermediate products, and 
final products. The forwarding department also is an integral 
part.

The B^lll_Laboratory part is a multipurpose three-floor 
building with the ground dimensions 43m x 16m. The i  0 level 
houses central social premises for men and for women, 
maintenance shops, storerooms for small materials, and the 
neutralization plant, which will liquidate chemical waste 
waters from both the biochemical section and the laboratories.

The floor 4.20 contains quality control laboratories, 
ensuring the clearance of products from the biochemical



\

section either to the store of final products or to further 
processing in the pharmaceutical section, and from the
pharmaceutical section to the store of final products. 
Complementary components to the laboratories are certain 
operation rooms at the + 8.40 floor, where the remaining 
rooms serve various other purposes: offices of the pilot 
plant head and the laboratory head, studies, l ib ra ry ,  end 

administration rooms.

Provisionally also a small canteen with a kitchen are
localized there; they will be vacated after construction of 
a works canteen facility.

CEAPTER VI-------------------------------------------------------------------------------------------------------M S Ë ---------- 7
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The general conception of the project follows constantly 
the p r in c ip a l idea outlined in  the 'MANUAL ECh IK: ILLIMhATICI 

CF INDUSTRIAL FEASIBILITY STUDIES” /1978/. For th is  reason, 
and with the aim at the maximal complexity of the solution 
with the intention to obtain correct estimations of the 

investment costs, the study is divided into several parts, as 
follows.

The engineering and technological part is divided into 
the following premises:

A - 01 Production of peptone
A - 02 Production of pepsin
A - 03 Production of trypsin

chymotrypsin
pancypsin

A - 04 Production of cholesterol
A - 03 Production of pancreatin
A -  0 6  P r o d u c t i o n  o f  b lo o d  h y d r o l y s a t e

A - 07 Production of dried bile
A - 08 Manufacture of tablets
A - 09 Manufacture of sterile substances
A - 10 Quality Control Laboratory
A - 11 Solvent recovery plant
A - 12 Water demineralization plant
A - 13 Engine room for steam, condensate, 

and hot water production
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A - 14
A - 15 
A - 16
A
A
A
A
A

17
18
19
20 

21

Neutralization plant 
Store for inflammable solvents 
Central pressure air production 
Cooling fiant
Transformer station 35/0.4 kV 
Air conditioning station 
Maintenance shops 
In-process transportation

Building part
E - 
B - 
B - 
B - 
B - 
B - 
B -
b -
B - 
B - 
B -

101

102

103
104
105
106

107
108 
1 0 9  
110 
111

Preparation of the land for buildings 
Outside connections of electricity 55/0. 4kV 
Outside connections of water supply 
Outside connections of low voltage electricity 
Outside connections of steam /pipe lines/ 
Outside connections to city sevrerame 
Roadways
Store for liquid material 
Biochemical pilot plant 
Pharmaceutical pilot plant 
Quality control and social premises.
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Documentation completely elucidating the expert group’s designs

Fig. I Central Asian area v.'th outline of Mongolia and 
localization of Ulan Bator /1 : 15 OCC 000/

Fig. II Detail of localization of Ulan Bator with outline 
of site provided for biochemical integrated works 
/1 : 10 000/

Fig. III Scheme of general plan of site coverage and 
localization of pilot plant /1 : 1 0C0/

F  i g . I V } i l o t  p l a n t  - g r o u n d  f l o o r  f  C

Fig. V Pilot plant - floor ♦ 4.2Cm

Fig. VI Pilot plant - floor ♦ 8.40m /9.0Cm/

Fig. VII Sectional view I-I#

Fig. ~TI Sectional view II—II

The documents Fig. I - VIII are contained in attached hack 
envelope.
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The documents Pig.IX - XVII are inserted in the part VI - 
- TECHNOLOGY in the appropriate places« as follows.

Fig. IX block chart, A - 01
Fig. X block chart, A - 02
Fig. XI block chart, A - 03

Fig. XII block chart, A - 04
Fig. XIII block chart, A - 05
Fig. XIV block chart, A - 06

Fig. XV block chart, A - 07
Fig. XVI block chart, A - 08
Fig. XVII block chart, A - 09

Fig. XVIII flow chart, A - 01
Fig. XIX flow chart, A - 02
Fig. XX flow chart, A - 03

Fig. XXI flow chart, A - 04
Fig. XXII flow chart, A - 05
Fig. XXIII flow chart, A - 06

Fig. XXIV flow sheet A - 07
Fig. XXV flow sheet A - 11

Production of peptone
Production of pepsin
Production of trypsin
Chymotrypsin
pancypsin
Production of cholesterol
Production of pancreatin
Production of blood 
hydrolysate
Production of dried bile
Manufacture of tablets
Manufacture of sterile sub' 
stances
Production of peptone
Production of pepsin
Production of trypsin

Chymotrypsin
pancypsin

Production of cholesterol
Production of pancreatin
Production of blood 
hydrolysate
Production of dried bile 
Solvent recovery plant
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Fig. XXVI 
Fig. XXVII

Fig. XXVIII 
Fig. XXIX 
Fig. XXX

flow sheet, A - 12 Water demineralization
flow sheet, A - 13 Engine room for steam,

condensate, and hot water 
production

flow sheet, A - 14 Neutralization plant
flow sheet, A - 15 Store for inflammable solvents
flow sheet, A - 16 Central pressure air production

The documents Fig. XVIII - XXX are contained in attached back 
envelope.
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A - 01 Production of peptone

In the reservoir 8, calcium hydroxide solution /lime milk/ 
is prepared. The raw material /paunch and ventricle/ is minced 
in the mincing machine 10 and transferred into the reactor 
1 a-d. The presumed charge size is J>00 kg into one jacketed 
kettle. Previously minced activated pancreas is added to the 
raw material, and the mixture is stirred for about 7 hours, 
with occasional additions of lime milk. Then the acidity of the 
mixture is adjusted with phosphoric acid, and the solid 
fraction is separated in the centrifuge 2 a/h/. The waste pulp 
is usable in th^ 'Uure as fertilizer. The filtrate is col
lected in the reservoirs } a/b/, from which it is pumped into 
the film evaporator 4, where it is concentrated to 1/20 of the 
original volume. This liquid is collected in the jacketed ket
tle 5 a/b/, in which it is diluted with an equal volume of 
demineralized water. This solution is filtered through the 
plate filter 6 into the reservoir 9* From this reservoir it is 
pumped into the spray drier 7, which yields 141 kg of product 
per day.

T'or export purposes the product, must comply with quality 
demands of the United States Pharmacopeia XX /US? Xi/, National 
Formulary XV.

The basic in-process controls: the solution before drying 
must lave pH 5»5“6»5 and roust be clear.
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A - 01 PRODUCTION OF PEFTON £ 1A
i l a x i n p u t / H e r s h i f t  / 6sì:i Ft
Steam
Electricity 
Cooling water

0.48 T/H
56 .kV'ytt
8 râ /H

| ) C i .  ü - J .

Paunch and Ventricles C . 3  T 
Hj5P04 
Ca (CE) 2

Toaste 3 5 O

Vapor 3 5 O

Paunch. +• Ventricles C.3

Pancreas C.LCI3 T
H3P04 11 1 3
'Water 0 .3 1 a'
Ca Í0E) 2 17.0 l

Demi water 23G l

0.01763 T/shift 
C.141 T/day 
32 T/year

Waste
Solid 0.33 T 

350 LWater

fH rH
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A - 02 Production of pepsin

10C kg of raw material /hog gastric mucosa or ox tripe/ 
is minced in the mincing machine 1 and transferred inuo the 
autolyzation kettle 2a - 2c. Hydrochloric acid is added and

jacket is heated with hot water heated in the boiler 9 and 
circulated with the aid of a pump. The autolyzed kettle 
content is let out through the sieve 4 a /b/ into the 
reservoir 5 a /b/, in which the product is purified and 
precipitated. With respect to the sort of the product, ethan 
or sodium chloride serve os précipitants. The precipitate is 
collected on the vacuum filter 6 and dried on trays in the 
drier 7. Ethanol is recuperated for repeated use /equipment

The dried product is pulverized in the grinder 9 &nd ?u 
through the sieving machine 8.

About 2,-leg of medicinal pepsin, or 5 , - k g of industrial 
pepsin is produced from ICO,-leg of raw material.

i'‘or export purposes the medicinal pepsin must fall in 
quality demands of Pood Chemical Codex /FCC/ - USA, with 
proteolytic activity >000-jJ.500 USP units.

the mixture is autolyzed for 48 hours at 40 °C. The kettle

A-ll/



1 . Medicinal
2. Industrial

Steam 0.05 T/H
Electricity 1 0  k^É
Cooling water 0.5 m^/H

Mucous membrane 0 . 1  T 
HCl 5.6 L
C2H 5 0H °6>: 7 0 0  .L

0.002 T /0.005 T/

8 SIEVING

Pepsin for medicinal purposes G.1C4 T/yes
5 2 shifts/year

i_Pepsin for industrial purposes 1 T/year
2 C0 shifts/ycar

T£astes/day 
Solid 0.015 T
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A - OjJ Production of trypsin, chymotrypsin, and pancypsin

The basic raw material for all three products to be 
manufactured in the proposed equipment is either beef or 
mutton pancreas. A charge of 100 kg pancreas is minced in 
the mincing machine 1 and transferred into the extraction 
kettle 2. Extraction with water acidified with sulphuric 
acid proceeds at ordinary temperature /25 °C/ for about 
7 hours. After its completion the mixture is put through 
the sieve 5» and the pulp retained on the sieve is pressed 
out in the press 4. The extract is collected in the reservoir 
5, and the product is salted out with ammonium sulphate. The 
precipitate is collected on the stainless-steel filters 6a,
6b. The acid filtrate is piped to the neutralization plant 
/A-14/, processed there, and piped into the sewage. The 
retained precipitate is purified on a laboratory scale in a 
laboratory provided with adequate equipment 7 and a re frige- 
rator box 8.

from ICO,-kg of pancreas 0,06 kg of Trypsin and C,1 kg 
of Chymotrypsin, or 0,25 kg of Pancypsin is obtained.

For export purposes the products must comply v/ith demands 
of United States Pharmacopeia XX. The products must have the 
following proteolytic activity units: Trypsin 2.500 UCP units, 
Chymotrypsin 1.000 USP units and Pancypsin 250 USP units.
The products roust pass the microbial limit tests.

Necessary in-process controls: The product before 
lyophilization must show the residue on ingotion max. 2,5/,

l



A=Q2_PR0LyCTI0N_QF_CHYi^
TRYPSIN* 

PAYCYPSIN

l!ä$i_?nergY_In2ut/H
Electricity 8 fcWH Pancreas C.l 7
Cooling water 0.2 rn^/E E2S04 0.019

( NH4>2S04 0.16
Kieselgur 0.C1
HCl C.CC58 T
NaCl 0.002 T

WasteO. 05 T-

Liquid sink_ 
ICO L pH 2 - }

1 . GRINDING

2 EXTRACTION
0.0519 T

3 SEPARATION ON SIEVES 
AND PRESS

0.0519 T

4 SALTING
|
h

____ 1
100 L

5 FILTRATION

6
IA BORATORY 

PURIFICATION

Pancreas 0.1 T

E2SC4 0.0019 T

-(NH4)2SG4 0.16 T 

■Kieselgur 0.C1 T

HCl O.CC58 T 
NaCl 0.C02 T

7 REFRIGERATOR BOX j

Waste
Solid 0.05 T
Liquid sink ICO X

Chymotrypsin
Trypsin
Pancypsin

0.02 T/year 
0.012 T/year 
0.0875 T/year

+-•>1 
Eh Eh
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A - 04 Production of cholesterol

For the production of cholesterol the basic raw material, 
beef spine cord, must be first dried. The rav.- material is 
minced in the mincing machine 1 and dried on trays in the 
shelf drier 2. The dried raw material /daily yield about 
50 kg/ is stored in the in-process store, whence it is drawn, 
for further processing.

15 kg of dried raw material is transferred to the 
extraction kettle 5 and extracted with acetone for about -j 

hours with stirring and moderate cooling. The mixture is 
then put through the pressure filter 4. The extracted pulp 
is waste product. The filtrate is collected in the reservoir 
5, from which it is pumped /pump 20/ into the film 
evaporator 6. The concentrated solution is collected in the 
kettle 9 and evaporated there to dryness. The intermediate 
product, pooled from 6 primary operations, is extracted in 
the kettle lj with ethanol, with sulphuric acid added, at 
the boiling point of the extractant mixture, under the reflux 
cooler 14. The hot extract is put through the monocell filter 
15 and collected in the kettle 16, in which crystallization 
proceeds under water cooling. The product is recrystallized 
once in the same equipment. The final product is collected 
on the suction filter 17 and dried in the vacuum shelf 
drier 18. The dried product is sieved.



F r o m ICO,- kg of fresh spinal cord about ng of 
cholesterol is produced.

For export purposes the final product must comply with 
quality demands of the USP XX., page 146.

In-process controls: The product after recrystallization 
must show the melting point 147-1^0 °C and specific rotation 
- y \ ° to ->8°. If this values are not achieved the product 
must be recrystallized.

The ethanol and acetone used in the operations ere 
regenerated at the plant A-ll.



r A-04 PRODUCTION OP CHOLESTEROL

R

if i L-. X l  . 1

Max^Energy^In^ut
Steam 0.1 T/H
Electricity 6 k.WH

Waste C.Ol T

CÏÏ3C0CH2-350 L-T- 
fcr regeneration

1 GRINDING
i

_i 0.05 T
2 DRYING

1 0.015 T
5 STORE
__ . 0 . 0 1 5  T __
4 ÇXTRAC5?ION — ’

350 L
i > FILTRATION

L 350 L
- 6 / 1 /  EVAPORATION

I1
- 7 /2/ EVAPCRATION !i

1 0 . 0 0 5  T
8 STORE

| 0.025 T raw
---- EXTRACTION —

9 FROM 6 SHIFTS —

1 ~  90 L

Raw_Rcterial^shift_^2 shifts/'d.r//
Spinal cord 0.05 T
CH3COCH3 350L
C2H50H 25 L
H2S04 0.55 L

Spinal cord 0.C5 T

C2B5GH 75 I /6 shi .

Waste 0.01 T 10 FILTRATION

11 CRYSTALLIZATION

C2H50IW15C L__
for regeneration 12 FILTRATION - C2H5GH 75 1/6 shiftc

......
15 DRYING I

[
14 SIEVING L

--1 f/A-

Waste
Solid 0.02 T

I

•-+> 
*-<.>
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A  - C-5 Production of pancreatin

ICC,- kg of pancreas .is minced in the mincing .‘.achine 1 
and transferred into the extraction kettle 2, where it is 
extracted with water for 5 hours at 20 °C. Then the mixture 
is let out through the sieve 5 and the extract is collected 
in the reservoir 4 a /b/. The pulp retained on the sieve is
a ;  j /> I# I  •: H I :  i ' t  !< !  i l  ;> I .  i i  I ' i ' .  v ' l ’ i ' . i .  1.1 H i  i ;  11 1 . 1 « ;  111, t : i l  c s  j i i i  i i . ' i * » * ; * ! i  ; ;

is precipitated with acetone. The precipitate is collected on 
the suction filter 5» The wet product is transferred into 
the kettle 6, slurried with acetone, and collected again or: 
the suction filter 5» The acetone is sent for regeneration 
to A-ll. The final product is dried completely on trays in 
the shelf drier 7» end 10,- kg of final product is obtained.

Pancreatin for medical purposes must comply with demands 
of US? XX /page 580/.

The in-process control: refore final grinding tie 
content of fat max. 5/»

h
i



:̂05_?§oductiok_of_paktcreatin Tp ig :c:*

Steam 0.06 T/H
Electricity 13 k'WH

Pancreas 0.1 ±

NaHC03 0.C025 T
CH3COCH3 7 3 0  L

V# \JX i./ Cillxl i*
3 T/year
3 0 0  shifts/year

Waste
Solid 0.05 T
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A - C6 Production of blood hydrolysate

The basic raw material is beef blood. 175 liters blood 
is transferred into the kettle 1, sulphuric acid is added, 
and hydrolysis proceeds at 120 °C and the pressure corres
ponding to the temperature. The hydrolytic process takes 
}  hours. Then the mixture is cooled, neutralized with lime 
rn ilk in the re sex* voir 2, and filtex*ed through the suction 
filter 2 into the reservoir 4 provided with a stirrer. Oxalic 
acid is added, and the supernatant is pumped into the film 
evaporator 5» The thickened liquid is filtered on a laboratory- 
-scale equipment. The yield of thickened liquid is about 1 5  
liters per day. After filtration it is dried in the spray 
drier 9 . Before drying the filtrate can be stored in a fre
ezing box, which is a part of the laboratory equipment.

16,2 kg of blood hydrolysate is produced daily in 2 shifts.



A - 06 PRODUCTION OP BLOOD HYDROLYSATE CHAPPSF. V

Steam 0.14 T/H
Electricity 10.5 10(VH 
Cooling water 1.2 m^/H

R aw_ raa t er i a 1/§ M  f 1 _ / 2_ sh i f t s / d e v/
Blood E2S04 
Oa {OH) 2 
Oxalic Acid

175 L 
3.5 L 0.006 T 
C.C0C15 T

Waste
Solid 0.01 T/shift 
Water 320 L/shift
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A - 07 Production of dried bile

Owing to the season-conditioned campaign character of the 
work in the slaughterhouse integrated works, all bile collected 
must be first thickened to about 1/5 of its original volume, 
and the thickened intermediate product stored in a freezing 
box for further yearly processing. 500 kg bile is strained and 
collected in the reservoir 1; from the reservoir the bile is 
pumped into the film evaporator 2, where it is thickened to 
1/5 of its original volume. The thickened intermediate product 
can be either stored in a freezing box or directly dried in 
the spray drier serving also the production of peptone.

From 500,- kg of fresh bile >2,- kg of the final product 
is obtained.

For export of dry bile for medical use the product must 
comply with demands of National Formulary XI. It must contain 
min. 4C$ of cholic acid, and must pass the microbial limit
tests.
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Max. - ?5§r£Y _ I PE!?i
S te a m  0 . 0 7  T/H
E l e c t r i c i t y  1 . 7  W*H 

C o o l in g  w a t e r  1  ■ * /H
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R a w m a t e r i a l ^  shift 
B i l e  0 . 5  T

1

1 shift/day 
T/122 days

Waste
liquid 4C0 L

J

¥ a
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A - C8 Manufacture of tablets

The substances produced in the pilot plant will be 
processed to the tablet form as follows. The substance is 
moistened and kneaded in the kettle 1 together with the 
necessary constituents; the mixture is put through the 
sieve 2 and dried on st8inless-steel trays in the dryer 
The dried mixture is sieved again and pressed to tablets 
with the tabletting machine 4. In some instances the tablets 
will be film-coated in the film-coating machine b* The 
tablets will be filled into containers with the filling 
machine 6. labelling and putting into cartons are assumed 
to be performed manually.

i n



A-08 MANUFACTURÉ OF TABLETS

Input^H Raw^naterial/day
Electricity 3 l£NH Substance 0.02 - C.C3 T

CHAPTER _VI_
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A -  0 9  M a n u f a c t u r e  o f  s t e r i l e  s u b s t a n c e s

Some o f  t h e  p r o d u c t s  p r e p a r e d  i n  t h e  c h e m i c a l  d e p a r t m e n t s  

o f  t h e  p i l o t  p l a n t  w i l l  b e  p r o c e s s e d  t o  s t e r i l e  p r e p a r a t i o n s  

i r  t h e  p h a r m a c e u t i c a l  d e p a r t m e n t .

The s u b s t a n c e  i s  d i s s o l v e d  i n  t h e  k e t t l e  .  The s o l u t i o n  

i s  s t e r i l i z e d  by f i l t r a t i o n  t h r o u g h  t h e  S e i t z  f i l t e r  .  T he  

s t e r i l e  s o l u t i o n  i s  t h e n  f i l l e d  u n d e r  s t e r i l e  c o n d i t i o n s  

w i t h  t h e  f i l l i n g  m a c h in e  ,  f e d  w i t h  v i a l s  an d  c l o s u r e s  

p r e s t e r i l i z e d  i n  t h e  d o u b l e - d o o r  a u t o c l a v e  .  F i l l e d  v i a l s  

w i t h  c r im p e d  c l o s u r e s  a r e  l a b e l l e d  an d  p a ck a g e d  i n  t h e  a p 

p r o p r i a t e  ro o m s  o f  t h e  p h a r m a c e u t i c a l  d e p a r tm e n t .

In  o t h e r  i n s t a n c e s  t h e  s t e r i l e  s o l u t i o n  i s  f i l l e d  m a n u a l

l y  i n t o  1 0 0 - m l  b o t t l e s ,  s h e l l - f r o z e n  i n  th e  s h e l l - f r e e z i n g  

a p p a r a t u s  ,  an d  f r e e z e - d r i e d  i n  t h e  e x i s t i n g  L e y b o ld  p l a n t .  

F o r  t h i s  f r e e z e - d r y i n g  a  r e c o n s t r u c t i o n  o f  t h e  e x i s t i n g

f r e e z e - d r y i n g  p l a n t  i s  e n v i s a g e d .
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L'ax^ . E n e r g y .  In p u t^ E  e r  i  e l

Electricity 13 *WH 
Steam 0.03 T
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A -  1 0  L a b o r a t o r y  q u a l i t y  c o n t r o l  u n i t

T h is  u n i t  i s  i n t e n d e d  t o  p r o v i d e  t h e  l a b o r a t o r y  i n -  

- p r o c e s s  c o n t r o l ,  f i r s t l y ,  f o r  a  p a r t  o f  t h e  p r o d u c t i o n  o f  

c h e m i c a l  s u b s t a n c e s  a n d , s e c o n d l y ,  f o r  a  p a r t  o f  t h e  

p h a r m a c e u t i c a l  m a n u f a c t u r e ;  a n d  i n  g e n e r a l ,  a l l  p h a s e s  o f  

t h e  t e c h n i c a l  q u a l i t y  c o n t r o l .  To e n s u r e  t h e s e  r e q u i r e m e n t s ,  

u s e  w i l l  b e  m ade o f  t h e  e x i s t i n g  e q u ip m e n t owned b y  t h e  

l a b o r a t o r i e s  o f  t h e  R e s e a r c h  I n s t i t u t e  o f  t h e  s l a u g h t e r h o u s e  

i n t e g r a t e d  w o rk s  i n  U la n  B a t o r ,  w h ic h  e q u ip m e n t w i l l  be  

m oved i n t o  t h e  new p r e m i s e s  i n  t h e  p i l o t - p l a n t  b u i l d i n g ,  an d  

new c o m p le m e n ta ry  e q u ip m e n t w i l l  b e  p r o v i d e d .  T he new  

e q u ip m e n t i s  s p e c i f i e d  i n  t h e  l i s t  A - 1 0 .
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A -  1 1  R e g e n e r a t i o n  o f  e t h a n o l  a n d  a c e t o n e

F o r  e c o n o m i z a t i o n  o f  t h e  p i l o t - p l a n t  o p e r a t i o n ,  

r e g e n e r a t i o n  o f  s o l v e n t s ,  e s p e c i a l l y  o f  e t h a n o l  an d  a c e t o n e ,  

i s  e n v i s a g e d ,  i e ,  o f  s o l v e n t s  u s e d  i n  t h e  t e c h n o l o g i c a l  

p r o c e s s e s  s p e c i f i e d  b e f o r e .  The c a p a c i t i e s  o f  t h e  e q u ip m e n t  

h a v e  b e e n  c h o s e n  s o  t h a t  t h e  r e g e n e r a t i o n  c a n  b e  c o m p le te d  

d u r i n g  o n e ,  m a x i m a l l y . t w o ,  w o r k in g  s h i f t s .  I n  t h i s  w ay a  

r e s e r v e  c a p a c i t y  i s  a v a i l a b l e  i n  c a s e  o f  a n y  c h a n g e s  i n  t h e  

p r o d u c t i o n  p ro g ra m m e . S u ch  c h a n g e s  c a n  h e  e x p e c t e d  i n  v ie w  

o f  t h e  u n i v e r s a l  c h a r a c t e r  o f  t h e  p r o p o s e d  p i l o t  p l a n t .

H ie  s o l v e n t  r e g e n e r a t i o n  p l a n t  i s  t e c h n o l o g i c a l l y  c o n 

n e c t e d  w i t h  t h e  o p e r a t i o n  u n i t  A - 1 5  I n f la m m a b le  s o l v e n t  s t o r e ,  

w h e re  b o t h  t h e  s o l v e n t s  w a i t i n g  f o r  r e g e n e r a t i o n  an d  t h e  

r e g e n e r a t e d  s o l v e n t s  a r e  c o l l e c t e d .

F ro m  t h e  in f la m m a b le  s o l v e n t  s t o r e  t h e  e t h a n o l  m i x t u r e  

t o  b e r e g e n e r a t e d  i s  pumped t o  t h e  c o n t i n u o u s l y  o p e r a t i n g  

r e c t i f i c a t i o n  p l a t e  co lu m n  2 ,  a n d  t h e  a c e t o n e  m i x t u r e  t o  b e  

r e g e n e r a t e d  t o  t h e  r e c t i f i c a t i o n  p a c k e d  co lu m n  S . The s o l 

v e n t s  t o  b e  r e g e n e r a t e d  a r e  pum ped i n t o  t h e  f e e d i n g  

r e s e r v o i r s  1  a n d  4 a .  The p u r i f i e d  s o l v e n t s  a r e  c o l l e c t e d  i n  

t h e  r e s e r v o i r s  } a n d  4 b  an d  p ip e d  b a c k  t o  p u r e  s o l v e n t  

r e s e r v o i r s  p l a c e d  i n  t h e  in f la m m a b le  s o l v e n t  s t o r e .  The  

c t j a o i t i e s  o f  t h e  r e c t i f i c a t i o n  c o lu m n s  a r e  a b o u t  2 C 0  -  2 5 O 

l i t e r s  o f  r e g e n e r a t e d  s o l v e n t  p e r  h o u r .



CHAPT£R_VI
PAGE 35

A _ ;_ 1 2 __ P r e p a r a t 2 0 n _ c f _ d e m i n e r a l i z e d _ a n d _ o f _ 2 ^ r o g e n = f r e e _ w a t e r

T h is  o p e r a t i o n  u n i t  e n s u r e s  t h e  p r o d u c t i o n  o f  d e m i n e r a l i z e d  

an d  o f  p y r o g e n - f r e e  w a t e r  f o r  t h e  n e e d s  o f  b o th  t h e  p i l o t - p l a n t  

l a b o r a t o r i e s  an d  t h e  p r o d u c t i o n  p r o c e s s e s .

F o r  t h e  p r e p a r a t i o n  o f  d e m i n e r a l i z e d  w a t e r ,  a  s t a n d a r d  

a u t o m a t i c  g l a s s  p l a n t  1  i s  e n v i s a g e d ,  w i t h  c y c l i c  r e g e n e r a t i o n  

o f  t h e  f i l l i n g .  I t s  c a p a c i t y  i s  2 0 0  l i t e r s  o f  d e m i n e r a l i z e d  w a t e r  

p e r  h o u r .  D e m i n e r a l i z e d  w a t e r  w i l l  b e  d i s t r i b u t e d  t o  t h e  

c o n s u m p tio n  s i t e s  by g r a v i t y .
9

P y r o g e n - f r e e  w a t e r  i s  d i s t i l l e d  f ro m  d e m i n e r a l i z e d  w a t e r  

pumped b y t h e  pump } i n t o  t h e  j a c k e t e d  k e t t l e  4 .  The w a t e r  

v a p o u r s  e s c a p i n g  fro m  t h e  b o i l i n g  w a t e r  a r e  l i b e r a t e d  fro m  

p o s s i b l e  c a r r y o v e r  w a t e r  d r o p l e t s  b y  t h e i r  r e - o v e r h e a t i n g  in  

t h e  c o n d e n s e r  5# p r o v i d e d  w i t h  i n d i r e c t  h i g h - p r e s s u r e  s te a m  

h e a t i n g .  C o n d e n se d  a n d  c o o l e d  p y r o g e n - f r e e  w a t e r  w i l l  b e  

c o l l e c t e d  i n  t h e  r e s e r v o i r  7  a n d  d i s t r i b u t e d  t o  t h e  

c o n s u m p tio n  s i t e s  b y  g r a v i t y .
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A -  1 3  S te a m  an d  c o n d e n s a t e  s t a t i o n

T h is  o p e r a t i o n  u n i t  p r o v i d e s  t h e  p r e s s u r e  r e d u c t i o n  o f  

s t e a m , p ip e d  fro m  a n  e x t e r n a l  s o u r c e ,  down t o  t h e  p r e s s u r e  

u s e d  i n  t h e  p r o d u c t i o n  o p e r a t i o n s  a t  t h e  p i l o t  p l a n t .  

S i m u l t a n e o u s l y ,  w i th  t h e  a i d  o f  t h e  c o u n t e r c u r r e n t  h e a t  

e x c h a n g e r  2 t h e  u n i t  e n s u r e s  t h e  p r o d u c t i o n  of hot wnte'r f o r  

o p e r a t i o n a l  and h y g i e n i c  p u r p o s e s .  W a te r  h e a t e d  t o  33 °C  

w i l l  h e  c o l l e c t e d  in  t h e  r e s e r v o i r  3 an d  p ip e d  fro m  i t  t o  

t h e  c o n s u m p tio n  s i t e s .  The e n t i r e  h o t - w a t e r  p r o d u c t i o n  

p r o c e s s  w i l l  b e  c o n t r o l l e d  a u t o m a t i c a l l y .

I n  t h e  r e s e r v o i r  1 t h e  c o n d e n s a t e  w i l l  b e  c o l l e c t e d  

fro m  t h e  p r o d u c t i o n  p r e m i s e s  a n d  fro m  t h e  h e a t i n g  s y s te m  o f  

t h e  p i l o t  p l a n t .p r e m i s e s ,  a n d  a u t o m a t i c a l l y  pumped w i t h  t h e  

pump 4  b a c h  t o  t h e  h e a t  e x c h a n g e r .
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A -  1 4  N e u t r a l i z a t i o n  p l a n t

T h is  p l a n t  e n s u r e s  t h e  n e u t r a l i z a t i o n  o f  w a s te  w a t e r s  

fro m  t h e  p r o d u c t i o n  an d  l a b o r a t o r i e s  b e f o r e  t h e i r  o u t f lo w  

i n t o  t h e  se w a g e  s y s t e m .  T he w h o le  p l a n t  o p e r a t e s  a u t o m a t i c a l 

l y .  The w a s te  w a t e r s  f lo w  i n t o  t h e  r e s e r v o i r  1 ,  w h e re  t h e i r  

m u tu a l  p r e n e u t r a l i z a t i o n  p r o c e e d s .  Then t h r  w a t e r s  o v e r f lo w  

i n t o  t h e  r e s e r v o i r  l b .  The c o n t e n t s  o f  b o th  r e s e r v o i r s  a r e  

c o n t i n u o u s l y  s t i r r e d  v i g o r s u ^ l . ' . W ith  t h e  a i d  o f  t h e  punp 4  

t h e  w a s t e  w a t e r  i n  t h e  r e s e r v o i r  l b  i s  c i r c u l a t e d .  A t t h e  

o u t l e t  o f  t h e  pump a  p H -m e te r  s e n s o r  i s  p l a c e d ;  t h e  p H -m e te r  

g o v e r n s  t h e  d o s a g e  o f  e i t h e r  s u l p h u r i c  a c i d  f ro m  t h e  

r e s e r v o i r  2 o r  l im e  m ilk  fro m  t h e  r e s e r v o i r  3 » When t h e  

f i n a l  pH v a l u e  r a n g e s  b e tw e e n  6 and  8 ,  t h e  n e u t r a l i z e d  w a s te  

w a t e r  i s  l e t  o f f  i n t o  t h e  s e w a g e  s y s t e m . No f u r t h e r  

p u r i f i c a t i o n  o f  t h i s  w a s te  w a t e r  a t  t h e  p i l o t  p l a n t  i s  

e n v i s a g e d .



CHAPTEK_VI
PAGE 38

A -  1 5  In f la m m a b le  s o l v e n t  s t o r e

The s t o r e  e n s u r e s  t h e  s t o r a g e  o f  u s e d  s o l v e n t s ,  i e ,  

e t h a n o l  and a c e t o n e ,  i n  t h e  s t o r a g e  t a n k s  l a ,  l c ;  a n d  t h e  

s t o r a g e  o f  r e g e n e r a t e d  o r  f r e s h  e t h a n o l  an d  a c e t o n e  i n  t h e  

s t o r a g e  t a n k s  l b , d , e .  I t  e n s u r e s  t h e  s u p p ly  o f  e t h a n o l  an d  

a c e t o n e  t o  t h e  p r o d u c t i o n  p r e m i s e s .  I n s t a l l a t i o n  o f  v o lu m e  

m e t e r s  i s  e n v i s a g e d ,  w h ic h  w i l l  e n s u r e  a  b a l a n c e  o f  t h e  

r e c e i v e d  an d  s u p p l i e d  q u a n t i t i e s  o f  t h e  s o l v e n t s .

The s t o r a g e  i s  l o c a l i z e d  u n d e r g r o u n d  an d  t h e  s t o r a g e  

t a n k s  a r e  c o v e r e d  w i t h  e a r t h ,  a n d  t h u s  t h e  u n i t  m e e ts  t h e  

s a f e t y  r e g u l a t i o n s  f o r  t h e  s t o r a g e  o f  I - s t - e l a s s  in f l a m m a b l e s .



ÇKAPTER_VI 

PAGE J 9

A -  1 6  Vacuum  a n d  p r e s s u r e - a i r  c e n t r a l  s t a t i o n

F o r  p r o v i d i n g  c e n t r a l  vacu u m  f o r  t h e  p r o d u c t i o n  p r e m i s e s  

an d  l a b o r a t o r i e s ,  tw o  w e t a i r  pumps w i t h  c i r c u l a t i o n  t a n k s  

3a ,  yt w i l l  b e  i n s t a l l e d .

F o r  p r o d u c t i o n  o f  p r e s s u r e  a i r  f o r  t h e  o p e r a t i o n ,  

t r a n s p o r t a t i o n ,  m e a s u r i n g ,  an d  r e g u l a t i o n ,  tw o  c o m p r e s s o r s  

l a ,  l b ,  w i t h  a  p r e s s u r e  t a n k  2 ,  an d  a  s i l i c a - g e l  d r y i n g  

u n i t  3  w i l l  b e  i n s t a l l e d .

A -  1 7  C o o l in g  p l a n t  

A -  1 8  T r a n s f o r m e r  s t a t i o n  3 5 / 0 , 4  kV 

A -  1 9  A i r  c o n d i t i o n i n g  s t a t i o n

A -  2 0  M a in te n a n c e  s h o p s

A -  2 1 In-process transportation





SCHEDULE 6-2/1 Ö
ESTUIATE OF INVESTMENT COST : EQUIPMENT 

ESTIMATE OF INVESTMENT COST

CHAPTER VI
PAGE

П

1

2

3
4

5

6
7

8 

9
10

11
12

13

14

EQUIPMENT

PROJECT COMPONENT No.A-01 DESCRIPTION -PRODUCTION OF PEPTONE

w8
ЙCM

ITEM DESCRIPTION

REACTOR, 1000 L, 
ENAMELLED
CENTRIFUGE, DIAM. 
1000шт, AKV STEEL
RESERVOIR, 100C L
FIDI EVAPORATOR* 
350L/H, AKV STEEL
KETTLE-JACKETED, 
6 3 OL, ENAMELLED
PLATE FILTER
SPRAY DRIER, 3 OL/H, 
AKV STEEL
RESERVOIR, 6 3 OL, 
STEEL*
MEAT MINCING MACHIN],
RESERVOIR, 3 OOL,
AKV STEEL

PUMPS
PIPING AND FITTINGS
ELECTRICITY WIRING- 
COMMERCIAL SUPPLY
MEASURING AND REGU
LATION - COMMERCIAL 
SUPPLY

UNIT
COST

6000,

680G

4 5 0 a 
1 7 4  CO,

5700, 

120Q

II3 3 2 OQ

- 11 400,'

.1 200,'

■133 200,-

450
4 5 OO

2400,

2 5 O,

COST

FOREIGN
1 а г

24 000,-

1 3  6CC,-

9 0 0 0 ,- 
1 7  400,-

9 0 0 ,- 
4 300,-

- 2 400,-

5 0 0 ,'
11 ЗОО,'
2 ЗОО,.

1 500, -1

LOCAL
X e

TOTAL 2¿>-2 00,-

TOTAL

_  J
81 120,- 

45 970,- 

30 420,- 
38 810,-

зе 930,-

4 Сбо,-

4 5c 2 1 0 , 1

3 С40,-
15 2 10,-

8 110,- 

1 690,-
! 3ß 1 9 0 ,-

7 770,-

5 070,-

788.200,-
C.í.' RV OVER TOTAL O F PROJECT гпгопгт rvr- <•



CHAPTER VI
SCHEDULE 6-2/2 PAGE " 42
ESTIMATE INVESTMENT COST : EQUIPMENT

ESTIMATE CF INVESTMENT COST

EQUIPMENT

PROJECT COMPONENT No.A-02 DESCRIPTION - PRODUCTION CF PEPSIN

ITEM DESCRIPTION
UNIT COST

w
8
8 «

COST

u:
FOREIGN
>U5£l lari

LOCAL

n

TOTAL

1 1 MEAT MINCING MACHINE 2jJ0Q • 2 5 0 0 , - 7 770.
2 3 KETTIE-. JACKET!' D ,ß OOL 

ENAMELLED
400Q • 12 UOO,- 40 5 6 O,

3 1 MEASURING VESSEL, 
STEEL 20Q 1*00r j

___1 680,
4 2 SIEVE 2 0 0 , 400,- 1 350,

5 2 RESERVOIR, 1000L, 
ENAMELLED 450, 1«00 o \1 ■ 3 C40,

6 1 VAKUUM FILTER, DIAM. 
600mm, ENAMELLED 410Q - 4 100,- 1 3  860,

7 1 TRAY DRIER 10600, -10 600,- 35 630,
8 1 SIEVING MACHINE 490Q - 4 900,- 16 5 6 C,
9 1 BOILER 80Q 800,- 2 700,
10 PIPING AND FITTINGS « 4 900,- 16 560,
11 ELECTRICITY WIRING - 

COMMERCIAL SUPPLY
1 5 0 0 ,- 5 070,

12 MEASURING AND REGULA
TION-COMMERCIAL SUPP.

t

•

,Y

lr.

800,- 2 7 0 0 ,

, TOTAL iV*C0,- 146.680,
fV,PT?v "VT-Tî TOTAT op fT C'.'W* <'(" ‘"'r ' "T ” ■’ ■





SCHEDDIE 6-2/4
ESTIMATE 0? INVESTMENT COST : EQUIPMENT

CHAPTER VI
Vá GE -■ 44

ESTIMATE OF INVESTMENT COST 
EQUIPMENT
PROJECT COMPONENT No.A-04 DESCRIPTION - PRODUCTION OF CHOLESTIRCl

PI
EC

ES ITEM DESCRIPTION
UNIT*
COST

1

COST

FOREIGN
! r, r

LOCAL
• ' h i

1 1 SHELF DRIER 1 0 6 0 ( 1 - 1 0  6 0 0 ,-
2 1 KETTIE,JACKETED,500L

ENAMELLED 6 3 0 0 -■ 6 3 0 0 ,-
3 1 PRESSURE FILTER,DIAM

6 00mm,ENAMELIED 5 3 0 0 ,- 5 5 0 c,-
4 1 RESERVOIR,6 3 OL, AKV

STEEL 4 5 0 0 ,- 4 500,-
5 1 FIIM EVAPORATOR, 120L,'HAKV STEEL 1 5 1 CQ - 1 5  1 0 0 ,J
6 1 CONDENSER,4M? AKV CTEEL 1800 - 1 800,- *
7 2 RESERVOIR,I5 OL, AKV

STEEL 1150 - 2 3 OO,-J
8 1 KETTIE,JACKETED, ICOL

AKV STEEL 3600 • 3 600,4
9 1 COOLER^ lí, AKV STEEL 800, 800,-

10 1 RF CFR VOIR, 1001,0 IASS 200 200,-
11 1 MEASURING VESSEL 200 j

AKV STEEL 1400 ■ 1 400, -
12 1 KETTLE,JACKETED, I6 OL

ENAMELLED 3 9 0 0 J- 3 9 0 0 ,-
13 1 MONOCELL FILTER,DIAM ,

800mm,ENAME LLED 3 OOQ - 3 0 0 0 ,-
14 1 KETTLE, JACKETED, I5 OL

ENAMELLED 4000,- 4 000,-
15 1 SUCTION FILTER,DIAM.

800mm,STONEWARE 200, 200,-
16 1 VACUUM SHELF DRIER,

5 OOL 10600, -10 600,^
17 1 PUMPS 2CCV 200,-
18 PIPTNO AND FITTINGS 7 600,-
19 ELECTRICITY WIRING -

COMMERCIAL SUPPLY 1 5 0 0 ,-
20 ÍY r — 1 ICO,-

I

TOTAL ■
T *

35 850,- 

21 290,-
17 910,-

1 5  210,-

51 040,-
6 CcO , —

7 770,-

12 170, -  
2 700 , -  

680,-

4 750,- 

1 5  180,-

1C 14 0,- 

13 5 2 0 ,-

680,-

35 830,- 
680,- 

25 690,-

5 070,-
„;3;.720,-

, TOTAL 84^000,- 283.920,-
CARRY CVFR TOTA I, OF PROJECT COMPP"* vt 'pr p n ' " - ...



FSTILATE OF IKVESTVFNT COST



SCHEDULE 6-2/6

ESTIN TE CE fcvVESTMbNT COST : ECU! P.'.HCT

(HALL. R VI 

TAGE " /1/

E STI VÍATE CF INVESTMENT COST
e q u i p m e n t

PROJECT COMPONENT No.A-06 DESCRIPTION- HYDROLYSATE^ BL°CD

1

2

3
4

5

6

7

8
9
1C
11

12

CO
3
ЙO, ITEM DESCRIPTION

KETTLE, JACKETED,HOOL 
WITH STIRRER,ENAMELLED
SUCTION FILTER,DIAM. 
600mm,AKV STEEL
MEASURING VESSEL, 5 OL 
GLASS
RESERVOIR, 4 OO^L, WITH 
STIRREB, AKV STEEL
FILM EVAPORATOR, 9 2 V  AKV STEEL
COOIER, 2v¿f AKV STEEL
RESERVOIRS,ICOL,GLASfc *
FREEZING BOX 
PUMP
PIPING AND FITTINGS
ELECTRICITY WIRING - 
CCC.1MERCIAL SUPLI Y
J .EA S URI KG AND REGULA- 
TICN- С C. AAL R СIA L SUPF

TOTAL

p r r -

UIíIT
COST !

i
COST

T T
F СЕЙ GN 

! а Г
I CCAA 

: Г р
TOTAL
T Í

6 3CC, -  6 300 , - 21 290, -

9C01 -  900, - 3 0 4 0 , -

ICO, loot ' - i 340,-

38CC, -  5 8 0 0 , -
1

j 12 8 4 0 , -!

151C0, - 1 5  ю о , - 1 5 1 0 4 0 , -

HOC, -  1 1 0 0 , - 3 720 , -

250, -  5 с о , - ! 1 -

6 9 0 0,- 6 e c o , - 22 980,-
200, 2 0 0 , - 6 8 0 , -

з с с о , - 1C 1 4 0 , -

600,- ' 2 7 С 0 , -

6 8 C, -

38.J3QO,- 131.140,
CARRY OVER TOTAL OF FROJECT COMPONENT TO SUMMARY SHEET /SCHEDULE 6-}/



SCHEDULE 6-2/7
estimate of I nvestment cost : equipment

CHAPTER VI 
PAGE 4 7

i

ESTIMATE OF INVESTMENT COST

EQUIPMENT

PROJECT COMPONENT No.A-07  DESCRIPTION-PRODUCTION OF DRIED BILE

1

2

3

4
5
6

7

8

ITEM DESCRIPTION

RESERVOIR, 63OL,
AKV STEEL

FILM EVAPORATOR, 
92Î/H,AAV STEEL
CONDENSER, lm2, AKV 
STEEL
RESERVOIRS, 150L 

PUMP

PIPING AND FITTINGS

ELECTRICITY WIRING- 
COMMERCIAL SUPPLY

MEASURING AND REGUi* 
IATI, ON-COMMERCIAL 
SUPPLY

2 3 0 O,

L5 IOO,

1100,
200

100,

UNIT
COST

COST

FOREIGN

1 a r

- a ;oo,-

- 1 5  1 0 0 ,-

-  1 10 0 ,'

- 400,-
100,-

2 100,-

200,-

200,-

X

LOCAL

„Tfc .

, TOTAL

CAR il Y CVF.i TOTAL O F  FFiOJFCT CO’ ’ ? ( - y i v n  r r ; ' r  T ~ r "

21.5PJO,-

TCTAL

7 V-V, ■»

51 C4C,-

3 7 2 0 ,-  

1 350,- 
340,- 

7  1 0 0 , -

680,-

680,-

72.680,-



S’1:. i  C 8

F SIT'ATE OF ^'.VEE IMF NT COST : EQUIPMENT

ESTIMATE OF INVESTMENT COST
■:' ir " v

:::• VI 
i IE •• :

CARRY OVER TOTAL OF FRCJECT COMPONENT TO SUMMARY SHEET /SCHEDULE 6-3/

‘IT



LOLI —1  i £ .

ÖOF LI.Vi MUi T CuST UILVILEI

ESTINTE OF INVESTMENT COST
EQUIPMENT

CF STERILE
iEOJECT COMPONENT No . A-09 DEECRIFTIOK-MANUFACTURE ¡-REPARATIONS

UNIT COST 1
C )

n.-' c  rri
1I

f t ITEM DESCRIPTION FOREIGN LOCAL TOTAL l

Cm
l rSSriol in ‘ 5 !

1 1 STERIIT ZIP, FOR
i

CCT’TAIN}'RS AND UThNf ILS 4 CO, c , - 1 ; :  0 ,  -
c. 1 SE I T Z  r I 1 1 Eh /  60^, - 7 e c o , - 0  -  J  ^  1 “

3 1 FILLING ILL CHINE f e e , eco,- 2 030,-
L I  i .  I - “  r  1 0  I L L .  1  i .  ;J  Xi  1 -- -

PATUS see, 800,- 2 700,-

R 2 RECONSTRUCTION OF
EXISTING FREEZE- ,
DRYING PLANT-LEY EOL! 1900, - 3 800,- 12 £40,-

6 1 LAMINAR FLOW 131C0 15 100,- 31 C4C,-

7 1 FILLING LINE*CAP
CRIMPING LINF 

>
2033oo, 2C3 3CC,- 687 ¿30,-

8 1 LOUPLE-DGOh AUTOCLA1* 1600,- 1 600,- 3 400,-
Q
/ 1 TRAY DRIER 1900,-  1 90c,- f  420,-

1C ELE CTRICITY V.IRING-
CC.MMER CIA1 LULL LY I 300,- 3 070,-

TOTAL 236^ 00,- - 799.770, j-
CARBY CVEB TOTAL OF PROJECT COMPONENT TO SlUMARY SHEET /SCHEDULE 6-3/



IC

T T 'A TE CFb INVESTIT TC T • • \ î

E STI TATE CF T NT ESTAT NT CCST

: :.uit " VT
FhOJECT COMPONENT N o.A-lG  DtSCHIPTIOK-LARCrATChY A CM I l ï  CONTROL

1
2

CO
8wMP4

5
6

7

c;

4
10

8
10

4

2

1

1
4

ITEM DESCRIPTION

LABORATORY BENCH, ALI 
U,BORATORY BENCH,DRY 
REFRIGERATOR, 300L
TETE; ;cs TAT- CONTE 01 it'd

FITZE CUPBOARD
pE-METiR— RADEI-EIS
SPE CTR CPKGTOML TER 
UNI C Ali
UITRA THEEI-'CS TAT PA TE
STERILIZERS

UNIT
»

C O S T

380, 
2 3 0 . 
375, -

i AJ C, 
730, 

x5 0 u,

15100,
4 00 ,

! -M
iII

COST

FORflGN
S p o l i a

LC C A L

; T g
1  5 0 0 ,"
2 3 0 0 ,-
3 CCO, ■■

2 3CC,r

- 3 COO,j-
- 3 000, -

- 13 10C,j-i
4 00, [■

3 3 c c,

TOTAL 3 2 .1 0 0 ,-

ÏGTAL
T g

5 070,- 
7 770.,- 

10 140,-

7 770, -  

i 1C 14 0,- 
I 10 140,-
I
1 31 040,- 
; 1 330,'

5 0 7 0 ,'

H

108.49C,f
CARRY OVER TOTAL OF PROJECT COMPONENT TO SUMMARY SHEET /SCHEDULE 6-3/



SCHEDULE 6-2/11
ESTIMATE DISINVESTMENT COST : EQUIPMENT

.CHAPTER VI 
PAGE " 51

ESTIMATE OP INVESTMENT COST

EQUIPMENT

FKOJECT COMPONENT No,A-ll DESCRIPTION-SOLVENT RECUPERATION FLAN

UNIT
COST

COST

in I'” " ” 1
8
Ö ITEM DESCRIPTION

7

FOREIGN
0 ’ ! n

j LCC/.L

1c _ S _

1 1 RESERVOIR,100L, GLAS! ICO, - 100 , - f1
2 1 RECTIPICATION PLATE 

COLUMN, DIAM. aOOmm, 
Ht I GHTL2f?i, GLASS 9800 , -9 8 0 0 ,-

ii

}

3 1 RESERVOIR, 100L, GIA 31 ICO, -  IC O ,- !
A 0C- RESERVOIR,50L, GLASI 25,-- 90 , *

ij
1

5 1 RECTIFICATION PACKE I 
COLUMN,DIAM.JOCmm, 
GLASS 7200, - 7 - 200 , -

»

i

6 PIPING AND FITTINGS 

»

800 , -  800 , -
i

t

r VS

v»o,

» 1 2 0 ,
34c,

17c,

2*3^0,
27C0 ,

TOTAL 18.050,- 61.010,



D  ; ; ; V'-:.ST̂ ENT COST : EQUIPS. ¡OI

V,-; < INVESTMENT COST

CNr.NI No.Ax 12 DESCHIFTION

UNIT
OCST

ITT-Л DESCRIPTION Щ
U

h E 2 1N ERALI ZA TI ON 
АКТ, 20C1/K, GLASS

¡
* 200,

i .ESEBV0IB,1500L,
! aKV STEEL 3 8 0 0 ,
i

rTU 20C,

■ , IE ,  JACHE TED, 
■.OU, AEV STEEL 3 4C0,

! .. . ? USER,
i A>=v STEEL 1

8 0 0 ,

CONI. UNSER, 2m2 , 
AT.’ -TEEL1 1 5OC,

hr UUiA’GIR, I 5OOL, 
Ar.V S -E 1.I 3 e co ,

1 I iNG AND FITTINGS

: A 0 IHICITY AIRING- 
'A ; "E CIAL Stirpi Y

! i'ill.'j /11 о riL GJ- 
■ N- OCA-'ERCTAL

■/.r.TEH Li-21 NI RALIZATICN PIANI

COST

FOREIGN L( CA X- 1J4'TAL
A D o  ■ i a I гг»'Л T *

- 4 200,- 14 200,-

- ЯУ 800,- 12 840,-
2C0, - 680,-

- 3 ■f
c* 0 0 % 11 490,-

800,- : 2
:1

700,-

- 1 5OC, - у С7С,-

800, -: 12 84 i , -
1 ICO, - 3 7-С,-

ICO,- DC,-

4 CO, - 1 390,-

TOTAL 19^30,- 6 5 .2 3 С,-4.
rr\L OF PROJECT COMPONE! T TO SUbCiAhY SHEET /SCKEDUIE 6-5/
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ESTIMATE l? INVESTIRENT CCS T ; NT

ESTIMATE CF INVI SURENT COST
EQUIPMENT

PROJECT COMPONENT No.A-14 DESCRIPTION--NEUTRALIZATION Pli vm
. ~ . . .

UNIT CCST
: ■■

w COST
8w
H

ITEM DESCRIPTION
FORET GN I CCA L TOTAL

p. * u s Hbt; - r n Ti
3 0 7 0 ,-1 2 RESERVOIR, 2 ,5n?, GLAS 

REINFORCED PLASTIC
■

750,- 1 3 0 0 ,-
2 1 RESERVOIR FCP. SUL- 

FHURIC ACIE.KCRCSET 800,- 800,- 2 700,-

5 1 RRSEhT:CIR FOR CALCITI r
; T
■ ' T 7

: I ;
/ü./i Mil../

I UAP
PI FI IC 3 AND FITTINGS
EIL OTRI CITY V.IKIICG- 
CCMMERCIAL SUPPLY
.HASUFINS AVL REGU-
J/;TIG?Ct CC.7:JRCIA1
SUPPLY

f
V1- '-f -
5 ̂ C , —
500,-

3-:cf-

3 ß r c . ~

1 I ' r _1 <- -IC , -
1 CIC,- 

1 C1C, -

n  ];■•■:,-

TOTAL 7.000,- 2 3 640,-
CARRY OVER TOTAL CF PROJECT COMPONENT TO SU '.’.ART SEIET /SCHEDULE'6-5/



V
J1



e s n /a t e  o f i:;vt £ r:.‘K,̂ T cost : 
p s t i m m t e  c f  i n v e s t m e n t  c o s t

EQUIPMENT

PROJECT COMPONENT Ko.A-16 DESCRIPTION- CENTRAL PRESSURE AIR

1
2
3
4
5

ü

B

2
1
2

ITEM DESCRIPTION

COMPRESSOR 
PRESSURE TANK 
Vr'ET AIR PUMP 
PIPING AND EITTINGS
ELECTRICITY Y»IRING-
C O .r TR 01AI £ UP PIY

s

2 2 5 0 ,
400,
R50,

:c£T

’OhEIGN
a

LOCAL 
Ho□ a r̂  Tg
4 500,- 
400,- 

1 700,- 
5 0 0 , -

4 0 0 , -

- i - .

TOTAL 7.800,-

TCTAL

Ta  

[15 210,- 
1 350,- 

! 5 750,-
0 7CC, -

1 3 5 0 ,-

26.360, - :
CARRY OVER TOTAL OF PROJECT COMPONENT TO SUÄ1ARY SHEET /SCHEDULE 6-3/



<т>



E SELCIA Г GF INVASTRIKT COOT

EOOIr.'ENT ■
TRAKSFCBI/-ER STATIONPROJECT CCWÍFONENT No.A-18 DESCRIPTION - ■ 35/C4 kV



оE S TI .'ZA ТЕ CF IKVi.ET.ZEKT COST : EQUI ?.vi. КТ



S?-'r 6-2/ 20

ESTIMATE c P  INVESTMENT COST : EQUIPMENT

a vi
i

e s t i m a t e ce in v e s t  :i.::r cost

EQUIPMENT

xfiCJECT CC-AFONE NT No.A-20 DESCRIPTION - MAINTENANCE SHOPS

ITEM DESCRIPTION

CUE RE NT Vi ORE SHOP 
EQTJIP..IEN?

ELECTRICITY v IRINu- 
COMMERCIAL SUPPLY

TOTAL

UNIT
c o s t'

u
FOREIGN LOCAL!
S D o  13art

CC-l T

9 iec,-

800,-

9.^0,-

TOTAL
T s

¡30 760.-,

2 700,-

i. ■

33.460,---- 1
CARRY OVEi TOTAL OF PROJECT COMPONENT TO SUMMARY SHEET /SCHEDULE 6-3/ !



i.STI.VATF Ci&lKVF.S Z ' b  NT COST :

ESTIMATE OF INVEST..iENT COST
EQUIPMENT

IN-PROCESSPROJECT COMPONENT No.A-21 DESCRI PTI <31 - TRANSPORTATION

U
8w
t ì

ITEM DESCRIPTION

HIGH-LIFT TRUCKS,
A CCUüUIATCR-FOïïERED

;CI£~'S, 2.0 t

UNIT

U  5 LXùtj a t s
FOREJÆN

4550,«- 9 100,-

Ì7923,- -3 £00 ,-

:cst

LOCAL TOTAL
JEg

3C 7*0,-

tL

TOTAL 32.900,- 111.200,-
CARRY OVER TOTAL OF PROJECT COMPONENT TO SUMMARY SEIET /SCHEDULE 6-}/

f » '



1

SUMMARY SHE st - I • VESTMENT COST

EQUI Hi NT

I RECUPERATION OF E7FANCL 
i AND ACETO” !A-ll 

A -12

A-13

A-14 ì ___

A-15 ! INTIM. DMA BLI SOLVENT STCKì
:_ *ï L 

il*  A. J

A-17 EQUITTNT FCP. REFRIGFRATOR 

TRAFO - 35/0,4 KV 

AIR CONDITIONING EQUIPMENT

PREPARATION GF DEMINERA LIZED 
AND OF PYROGEN-FREE VATER
STEAM AND CONDENSATE STATION 

NEUTRALIZATION FIANT

VA CUIT;,! A ND " FR E SS ÜRË-A IR 
CENTRAL STATION

No. DESCRIPTION FChEI'N LOCAL TOTAL

A-01 PRODUCTION OF PEPTONE U S  Doîïn 2 3 3  2 0 0 ,- rs T g 7 8 8  « 0 .-

A-02 PRODUCTION OF PEPSIN 4 3  400,- 146 680,-

A - 0 3
PRODUCTION OF TRYPSIN, CHYMO
TRYPSIN AND PANCYPSIN 3 4  2 0 0 ,- 115 990,-

A-04 PRODUCTION OF CHOLESTEROL 84 000,- 283 920,-

A - 0 5 PRODUCTION OF PANCREATIN 2 9  800,- 1 0 0  740,-

A-06
PRODUCTION ~0F BLOOD 
HYDROLYSATE 3 8  800,- 1I3 I 140,-

A -07 PRODUCTION OF DRIED BILE 21 500 , - 72 680,-

A -08 MANUFACTURE OF TABLETS 40 850,- I38 080,-

A - 0 9
MANUFACTURE CF ST* RI LE 
PREPARATIONS 2 3 6  6 0 0 ,- 799 7 7 0 ,-

A-10
LABORATORY QUALITÎ “ “ 
CONTROL UNIT 3 2  ICC,-: 108 490,-

A-18

A-l5

A-2C
A-21

EQUIPMENT MAINTENANCE
EQUIPMENT FOR TRANSPORT

TOTAL
/INSERT TOTAL IN SCHEDULE 10-T/Ï/

18 0 5 0,- 
19 3 0 0,-

3 000,-

7 COO,-!

18 5 0 0 ,-

7 800,-i
_ 1

.... ' 1
39 400,H
45 400,-j

8 30 0 ,-

9 900,- 

32  90 0 ,-

i 61 01C,-
I 65 230,-I
i 1C 140,i
; 2 3 64 C,

: 6 2 5 3 c,-

j ¿6 ¿ibC, -
t

11 3 3  170,-

; 1 5 3  460,-

j 28 05c,i
33 460,J

111 200,«

L004.000,«| 6 OO.O O C ^993.540,«
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The building site preparation evidently will be limited 
to terrain adaptation, The site as a whole is plane, with 
numerous terrain deformations. No special construction 
works or outdoor buildings will be necessary in the 
realization of the pilot plant.

The pilot plant proper consists of three buildings.
A basic construction module 6m x 6m was chosen, which 

from the aspect of the building work is convenient for any
or all of the following constructions:

reinforced concrete monolithic constructions 
assembled precast reinforced concrete constructions 
steel constructions 
brick constructions

V.'e recommend the assembled precast reinforced concrete 
construction, partially with inserted steel ceilings 
/production part in the biochemical section/. This method 
ensures the fastest progression of the construction work, 
and even in the hardest climatic conditions can be realized 
at any time whatever.

The building B-109 Biochemical section consists of transverse 
modules 6m ¥ * 6m and longitudinal modules 9 x 6m.
The ground modular grid, therefore, is x l^m.
The construction height of the three floors is 
4,20m * 4,80m 4 4,80ra.









hp

building >110 ih-.r~ r-.ce-ut deal section consists of
transverse modules 2 x 6 m and longitudinal modules 
7 x 6m. The ground nodular grid is 42m x 12m. Two 
floors of 4,20m height each are provided.

The building R-lll Laboratories consists of transverse 
modules 6 m  *  *  6m and longitudinal modules
7 x 6m. The ground modular grid is 42m x 15m. Three 
floors of 4,20m height each are provided.

The remaining construction work has the character of 
current energy and water supply and severe networks or of 
roadbuilding.

The materials for the carcassing ere fairly well 
avni Idle in Mongolia, indue ir.p: brie us, moulded brick' , 
expanded materials, cement, r and, gravel sand, typized 
reinforced concrete elements, timber, and lime.

Tor electricity, heating, air er.r.dit 1 cni.ng, watt r 
dying, and sewage yijhng installation? the ’./.tori als have 
to he imported; special floor o veringc, steel .centtraction 
materials, and tiles have to be imported as meh: .

In Mongolia, at present, industrial ccr.structi one 
and buildings are realized with sc-callec technical aid.
This means that the Mongolian side provides workmen, and 
the management is entrusted to foreign specialists. Mechanisms 
for building equipment are imported. The locel climatic con-



dit.ions at certain phases of* construetion 
adherence to the planned working schedule.

S
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~ : . t cot i : .nt ion of "building work costs is based on:

- rroooectin*p ut the expected realization site
- coü.uarisons of building works already realized with the 
planned ones

- technical documentation included in the present report
-r calculations of basal measure values for individual 
premises B-ltt to B-lll

?-!<'! ¿ r e p a r a t i o n  of THE IA.UD ICR rt.’ItDIKJC
2

t e r r a i n  p r e p a r a t i o n  m 8 OCC 

j r c v i s i o n e l  fencing m ) C C

B-1C2 C U T c l D Z  C C K P E C T l G h S  Or ELECTRIC! Zi 
ip/0.4 KV

B-lC3 0 ”7 C IDF C C CGLITICUE CE VAI Eh SUIEIY 
- 4 C or

t - i c 4 c i c : c :  c c u e l c l k u c  ci i .cv. l i l  ceri  city

1 00 Cm

E-lip OUTSIDE C C C OECTICUS CE Clin..' /PIE! 11 CIP/
1 200m

R-1C6 O U TSIDE C O N N E C T I O N S  TO CITY CEPAGE 
180a
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B- 1 0 9

B-11C

V  w . i  V - 1  * -  j  O  ------- L  .  > . -  /

550a length
6m width nr 3 3 0 0

B-108 STORE FOR LIQUID MATERIAL 
- 5 tanks

BUILDING FOR PILOT PLANT - BIOCHEMISTRY 
- building 55® x 16m x 1 5 m 1 3  200

„3- 5® x 16m x 1 7 ®
- platform 5® x 1^® x 1®

m' 1 3 6 O
_mf____ 80
1v} 14 640

BUILDING FOR PILOT PLANT - FHARMACY
3 5 590,

..ISO
building 43n x 13® x 10m 

- platform 50® x 3m x lm
a'

m'

nK 5 740

P-111 BUILDING FOR QUALITY CONTROL, AUXILIARY UNITS, 
SOCIAL DEVICES
- building 43m x 16m x 13® ®3_

n3 b 950
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ESTI./AL’h O? INVESTMENT COST : CIVIL ENGINEERING V.CRKS
! E S T IM A T E  CP IN V E ST M E N T  COST

! C I V I L  E N G IN E E R IN G  WORKS I

a . J i .C T  C C l t i - C i l U T  N o .  B - 1 0 1  D E S C R IP T IO N

ITEM DESCRIPTION

B-101 PREPARATION OP THE

-  TERRAIN PREPARATION 
AREA 8 000 m"
COST PER UNIT:

1 1 ,2 5  Tg 
8 000. 1 1 , 2 5

- PROVISIONAL PENCIIf 
LENGTH 500m 
COST PER UNIT:

60 Tg
60 .* 50

LAND POR BUILDI

. P R E P A R A T IO N  CE THE I .-.NO 
* EOR B U IL D IN G

UNIT
CO STu

COST

S D o l í a
Q

FOREIGN

r s

NO

90.000,-

Te
LOCAL

Tg
TOTAL

i

90.000,4

P- ! i
jo. 000,- jo.000,4 i

TOTAL i 2 0 . 000,-120.000,-— -i
CARRY OVER TOTAL OE PROJECT COMPONENT TO SIMMARY ‘'HEFT /«-nm’-"tf '



SCHEDULE 6-4/2 CHAPTER VI
PAGE -70

ESTIMATE oP INVESTMENT COST : CIVIL ENGINEERING WORKS

ESTIMATE OP INVESTMENT COST
CIVIL ENGINEERING WORKS
PROJECT COMPONENT No.B-102 DESCRIPTION E ^ c S I c m ^ / O ^ K ^

ITEM DESCRIPTION

B-102 OUTSIDE CONNECTIONS

5*??kt_estimation

- MAIN 35 KV
- CONNEXION
- HIGH-VOLTAGE CELLS

UNIT
COST

u 5

OP El

COST

FOREIGN
D&llar

ECTRTCITY

130 . 000,-

LCCAL

35/0.4 KV

130 . 00c,

TOTAL

TOTAL 13 0.000,-13 0.000,
/f'}; V fiTH TOTAL OP DiOJFCT rr.’ÎPr’'^NT TO OTT¡rvr-v ft •• • 7  t r v
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ESTIMTE 0? INVESTMENT COST : CIVIL ENGINEERING WORKS



SCHEDULE 6-4/4 A A A  ti U' n__V XPAGE _ f¿
ESTIMATE OF INVESTMENT COST : CIVIL ENGINEERING WORKS
ESTIMATE OF INVESTMENT COST
CIVIL ENGINEERING WORKS

OUTSIDE CCFFFC’TTC pi?PROJECT COMPONENT No B-104 DESCRIPTION LOW VOLTAGE ELECTRICITY'

ITEM DESCRIPTION

B-104 OUTSIDE CONNECTIONS

LENGTH 1 OOOm 
COST PER UNIT:

30 T¿
1 000 X 3 0

UNIT
COST

COST
FOREIGN 
: US...ÍI

OF LCW VOLTAGE

LOCAL

=3^.=,

TCTAL

ELECTRICITY

30. COO,-I 30.000,-

, TOTAL
/ r r . V I . V  r i t i ;  ! r p p . r p ' V ^ r y T T ' ^ ' T ’ T - C  *»'!' v n  r ' ’ - , r !

30. 000, -  30.000, -
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estimate CF I nvestment cost : civil engineering works

C M  F TEE VI

' 73
1

PAGI

ESTIMATE OF INVESTMENT COST
CIVIL ENGINEERING WORKS

OUTSIDE CCUNECITONS—  
PROJECT COMPONENT No. B-105 DESCRIPTION OF STEAL /FIXE LIKES/

ITEM DESCRIPTION

B-105 OUTSIDE CONNEC

LENGTH 1 OOOm
COST PER UNIT:

80 Tg

1 000 x 80

TION OF STE

UNIT
COST

m  /PIPE

FORBÎGN
• us, *

COST

LOCAL

JNES/

TOTAL
TP. ■

80. COO,-i 80.000,-

j__
TOTAL

I

■ rVEfl m0T/\ I OF ppr.Trr " ---
80.000,- 80.000,-

i,



r SCHEDULE 6-4/6 CHAPTER VI

ESTIMATE OírIINVESTMENT COST ; CIVIL ENGINEERING WORKSPAGE

ESTIMATE OF INVESTMENT COST
CIVIL ENGINEERING WORKS

OUTSIDE CONNECTIONSPROJECT COMPONENT No.B-106 DESCRIPTION TO CTTY SEWAGE

ITEM DESCRIPTION

Tv-106 (HITS T DE COMNI'

LENGTH 5 OOm
COST PER UNIT:

5 CO Tg

5 OO X 5 OO

CTION

UNIT
CO’ST

: to (

171 OTA L

COST

FOREIGN
■ K .t : LOCAI.

.0

"-"T
TOTAL

'4

ITY SEWAGE

.-JjO. GOO,-A^O. GOG,

_.i___ _ j
¿I/O, coo, -25c. 0 00,

,T1. T V - V





SCHEDULE 6-4/8 CT-» a T i r n n r .  ■» y
t : ,  x l  ±  r  r ,  \ i

PAGĵ ~ Vo
ESTIMATE OF INVESTMENT COST : CIVIL ENGINEERING WORKS

ESTIMATE CF INVESTMENT COST
CIVIL ENGINEERING WORKS

PROJECT.
STORE FOR LIQUID

MPONENT No. B-1C8 DESCRIPTION: MATERIAL

ITEM DESCRIPTION

R-108 STORE FOR LIQpID M/|
BUILDING WORK 
FOR STORAGE OF INFLAMM4

- TERRAIN WORK
•» FUNDAMENTS FOR
- ENTRANCES
- RACK FILL
- TERRAIN FINISHI
- CONNECTING CHAN

EXPERT ESTIMATION

fANKS

'IG
EELS

UNIT

COST

TER IA

BLE S 3LVENTS

COST

FOREIGN
...

LOCAL
T+

TOTALV)

i
1 5 0 .0 0 0,1 1 5 c. COO,-

, TOTAL ' _  ISC. 0 0 0,- 1 5 0 . OCO,
/O/i TOY OVER TOTAL Or PROJTOT PC!'?CNF NT TO S U  T ' 'r r / '; ■’ ''
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ESTIMATE Cfr INVESTMENT COST : CIVIL ENGINEEBING WORKS

SCHEDULE 6-4/9 CHAPTER VI



CHAPTER VI
SCHEDULE 6-4/1C
ESTUIATE (& INVESTMENT COST

i
rüUÍj

CIVIL ENGINEERING WORKS
-76

ESTIMATE OF INVESTMENT COST
CIVIL ENGINEEBING WORKS
PROJECT COMPONENT No.R-llO DESCRIPTION : plaht^ phS ì̂ CY01

ITEM DESCRIPTION

B-110 BUILDING FOR PILOT PLANT

AGGREGATE CUBIC 
SPACE: 5 740m-5
COST PER UNIT:

273,20 Tg

273,20 x 5 740

UNIT

CCfeT

- PHARMACY

COST

FOREIGN

1568000,-I.56&GCO,-

LOCAL
"S

TOTA]
- 4

TOTAL 1,5680 00,- 1568
/ r ' T  T V  r v r B  TOTAL OF EK'.U CT 'Toro'1'! -fv TO ? r



SCHEDULE 6-4/11 CEA?TEE i
PA GE -i-j

ESTIMATE INVESTMENT COST : CIVIL ENGINEERING WORKS 

ESTIMATE OF INVESTMENT COST ;

CIVIL ENGINEERING WORKS
BUILDING FOR QUALITYFRCJECT COMPONENT No.B-111 DESCRIPTION : CONTROL,AUXILIARY UNITS,

= S e e i A  L -DE V ECES........

ITEM ASCRIPTION

B-lll BUILDING FOR
SOCIAL DEVICES

AGGREGATE CUBIC 
SPACE : 8 950

COST PER UNIT: 
261,80 Tg

8 9 5 0  . 261,80

QUALITY CONTROL, AUX

UNIT
COST

COST

FOREIGN
it

1 p

I LI ARY UljlTS,

2 3 4 3OCG,-

LCCAL TOTAL
- X è .

2 3 4 3 CCC,-

TOTAL 4̂,5000,-2̂ 4̂ 000,-
v rVT'-fr T̂'T/i J OP ri r.'! I’T !■■■’■■■



r n

\ Y CC- ■ -  - I: VI i i. !

CIVIL ENGINE! hING YANKS

?rCCECT COMPONENT INVEST./ENT CCS? CALRIED OVER

No ! DESCRIPTION ECREIGN j LOCAL TCTA '̂g.

FRIPaRa TION GE THE LAND EOR I
P-101 BUILDING 1 120! 000,- 120 000,-

OUTSIDE CCNEECLICKS OF
1 130 CCC,--I 3O 000,-r,_ic2 EIECTRICITY 39/C.4 AV

- i ,  V S" N : : ; *9 i' .... -
GUTSINE CC:'EECTICKS: Of -CD CCC,-1:- 1C41 VC I TA GS E LLCTE I CI TY 30 y^ ! v - , -

CUTS IDE CONNECTIONS GF STEAi/
f 80 000,-B-105 /FIPE LINES/ : 80 00c,

P-1C6 CT,TSIDE CONNECTIONS TO CITY 
SE’.VAGE 23C COC,~1 23C oco, -

F-107 CCS' U N T CA TICK S /C TS IDE/ 9cc r r> r-l V  V , * N_ <_ v l. r , -

P- ICS 1 v 'T T.  S v. IL i_ I v. I -  - * T.}' I r. 1 13 c r r _ I9C CCC,-
rUTIDINC- f Cr PIKT  EI AN? -

}“  a C 9 FIOCLE U.IETRY 4voe CC' v4 3C6 CCC,-

RNIIDING UCK PILOT PLANT -
I - 1 1 c PLAR..AC - 1 pCt L v E , - i r :s C'.A , J

EDI ID TN :• PCL TAAIIA CCNTRCT,
T —  11 ] ANEI IIARY U N  , A. UTA I DEVICES 1 '

TOTAL
TNSEFT TCTAl! "IN SCHEDULE IC-l/l

^ ¿ 9. COO,- 9729. COO,



SCHEDULE 6 - 6
b

.CHAPTER VI 
PAGE _ 31

ESTIMATE OF PRODUCTION COST
CIVIL ENGINEERING WORKS

PROJECT COMPONENT

ITEM DESCRIPTION

MAINTENANCE AND ItEPAIR OF WORKS OF:

SITE PREPARATION 
AND DEVELOPMENT,
BUILDINGS AND SPECIAL CIVIL WORKS,
OUTDOOR WORKS

5,9fo /SCHEDULE 6-3/ 
3,993-540,- Tg

5,9$ /SCHEDULE 6-5/ 
9 ,7 2 9 .0 0 0,- Tg

UNIT
COST

COST

FOREIGN
№  rV

LOCAL
T g--rr-— i r r . 't r -  

\

TOTA I
T t

2 3 5 . 0 0 0 2 5 5 .ccc

5 7 4 .OOO : 574.ccc

___ J ....

TOTAL 8C9.000,-809.COO,-
t»"T! T 7'OTAT JN SCHI DITTE 6 - 7



r

ihCD'JCMCS A'C T

1

' V.RY
CIVIL ENGINE! r IN G V-CLKS

No DESCRIPTION

TC DUCT I ON COST

; „ ' • • ; "  /V cx r' ' ’
F Ont. IGN LCCAL T-

Ff C r r' " .

ii

j

i

i

iIi

TOTAL
INSERT TOTAL IN S CHE Dili 1 7- 1

1

809.000,

vvL.Il

A.
809. 000,-

t

SO 9.000^ •
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Assumed suppliers of the proposed equipment are as follows:

1/ Enameled vessels and reactors Eungaria
2/ Equipment, manufactured from stainless

steel and common steel CSCE
3/ Equipment manufactured from glass
4/ Pilling and tablet-making mao]', incs mid some 

special equipment for lubox*utory control
5/ Spray drier
6/ Vacuum drying machines
7/ Common equipment for laboratory control
8/ Cooling machines

li, E l

nenmar* or

GEe

p r o p

9/ Transformers and the equipment for electricity 
distribution

1C/ Fittings and pipelines



CONTESTS :
COST CENTRES 
OVERHEAD COSTS
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CHAPTER VII
PAGE 2

From the organizational aspect of the new biochemical 
integrated works, the projected pilot plant for biochemical 
production for pharmaceutical purposes will operate as an 
integral cost centre.

This decision is based on that the pilot plant includes 
facilities for pilot-plant-scale operations, requiring a 
complote ooopornl, 1 nn ami coordination among
- the production departments
- the power supplies
- the store operations
- the auxiliary services
- the social facilities and services
- the quality control unit
- the management system

The technical disposition plan is adapted to the 
described concept, providing immediate direct intercon
nections between
- the biochemical production and the quality control 

unit
- the biochemical production and the pharmaceutical 

manufacture
- the pharmaceutical manufacture and the quality control 

unit.

Evidently, the pilot plant operates as an integral 
dispositional whole, and the raw material input and 
finished product output will be assessed in a uniform way. 
The transfer of documentation from the pilot plant for 
full-scale production will be made in the form of a separate



CHAPTER_VII
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master file for each final product.

The production plan, although specified in the pertinent 
chapter inclusive of the capacities, may be considerably 
variable. The disposition must allow a fast variation of the 
programme with regard to the actual results of the research.

Despite the great complexity of all operations, the 
extent of the pilot plant proper is adequate to its pre- 
-production mission, and.therefore the pilot plant is provided 
to constitute an integral cost centre.
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OVERHEAD COSTS
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Theauthors of the present chapter have decided, having 
taken into consideration the propositions, to combine the 
factory and administrative overheads and not to respect 
them separately.

The structure of the socialist society, also reflected 
in the industrial enterprises in Mongolia, presumes that 
the overhead costs include the following items :

- property taxes
- depreciation:

buildings /2.6i« per year/
machinery / 1 }  f° per year/
office equipment /3»5# per year/

- communication
- off-site transport
- maintenance

Administrative'coots, costs of building management, 
labourers* wages and social security contributions are 
included in the pertinent chapters and not included in 
Chapter VII.

It is pointed out that the insurance fees /social 
security contributions/ and the income taxes of both 
employees and labourers are already included in their 
basic salaries and hour wages /see Chapter VIII/.
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Consequently, the authors of the present report will adhere 
to the recommended calculation alternative 1, and consider 
solely the remaining overhead costs, as specified in 
Schedule 7-1•



r SCHEDULE 7-1

OVERHEAD COSTS

CHAPTER VII
PAGE - 7

1.
2.

3.
4.
5.

OVERHEAD COSTS

ITEM DESCRIPTION

INSURANCE
WASTES DISPOSAL .
TRAVELLING EXPENSES
WORK CLOTHING
DEPRECIATIONS:
a/ BUILDING 2,6%

W  EQUIPMENT
c/ OFFICE SUPPLIERS

1,5%

TOTAL

UNIT
CC&T

V
FOREIGN
Dollars

COST

IjjpA I.

6 0 0 0 0,-
5000,-

15000,-
10CC0,-

T^TAL :

60000,-
5000,-

1 5 0 0 0 ,-
10000,-

25.5000,- 253000,-
441000,-

4 200,-

441000,-

4200,-

788^00,- 7B&20C, -

»
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LABOUR
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LABCVrlERS

The manning plan was elaborated with regard to the 
proposed production programme, the production capacities, 
and also to the local conditions.

Labourers have to be provided for the following 
sectors :

biochemical production 
pharmaceutical production 

- warehouse handling
energy supply operation 
auxiliary facilities 
maintenance work 
clean-up services 
watching services

The manning for the biochemical production is planned 
so that no constant labourer teams are allotted to the 
individual production departments. The structure of the 
premises and equipment allows to concentrate the manpower 
for several production processes and thus to economize the 
operation /eg. the production of peptone, dried bile, and 
panereatin share one and the same labourer team/.
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The selection of the labourer categories was consulted 
with the Mongolian side with the following results:

labourer category 6B - qualified labourer with apprentice
ship certificate

- experienced labourer - foreman or 
deputy foreman

5B - labourer with apprenticeship certi
ficate in the branch of
- biochemical production
- pharmaceutical production
- maintenance

- electricians
- locksmiths
- joiners

- energy supply operators
4B - labourers for assembling and storage 

handling

J5B - charwomen, female packaging workers, 
forwarding department hands, 
gatekeepers.
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V.'OhKING DAYS PER YEAR

days per year ¿65.25 

minus Sundays - 52.18

313.07 -> 313

minus paid nonproductive working days 
holidays - 7 days
leave of absence - ¿6 days /all-works leave minus 4 Sundays/

sick leave - 17 days
training - 10 days
other causes - 5 days

total 65 days

»

3I3 - 65 = 248 days

working days per year 248 
1 shift = 8 hours

working hours per year 8x248 - 1984 (for one worker) 
.94 (workers) * 1984 = 384 896 hours
121 (workers in the first

shift) * 1984 = 240 064

average number of shifts/day = —  = 1.6
240 064

»

H
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C’TT'i, ,o-» • * ■»-> ■»
4-, . \ J Z j

nonproductive working days 6p
--  X

2 4 8
ICO = 26??

surcharge for plan filling

1
V

s 1 1
*̂4 1 1

surcharge for shift work 56?.

/labourers only/ 1C/
6 6 /

ГЕТГ

Cure’ urges for leave of absence, holidays, 
social security, and wages tax are included 
in the basic wages and salaries.

I

Lf\



CHAFTER VIII
PAGE 6

SCREDULE 8-1

!IANNING TABLE - LABOUR 

! MANNING TABLE - LABOUR : FIXED

DEPARTMENT 77A GE CATEGORIES /No. OP WORKERS/

FU N CTIO N
• »

! 4B1 5B 6 B TO TA L
— —

" 1
—

i
I j — —_ 2 4 6

FOREMAN
i i  ; — —

j
—

i l l — j ------- — — —

: i 2 i 2

DEPUTY

FOREMAN ’ I I  ' —
!
i ____ — 1 1

i n ; - - -  - ----- -- - - - - -  j — -  ——
— ---- — • • — ......... —  ........ :--------------- ;

I 2 0 CD ; 2 2
;

6 0
— ------ — . . . - . ----- : --- . ----- * - • •

LABOURERS
i i 17 ! i i

i
— 28

h i 1 —
1

I
1

TO TA L LABOUR 38 ! 2 9
.. i . ........ 24 L . 7 _.j 98

INSERT TOTAL IN SCHEDULE 8-2
NOTE : FOREIGN LABOURERS ARE NOT INCLUDED
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SCHEDULE 8-1 PAG? 7

VANNING TABLE - LABOUR

•__VANNING TABLE - LABOUR : VARIABLE
i

DEPARTMENT WAGE CATEGORIES /Ko OF 7< CREER. S/
I
j

.

r~ 1 1 ij ;
! FUNCTION 3B ! 4B ! 5B i 6B TOTAL

i/i 1 I
; _jr —

i| !
i

i
5

FOREMAN _j i — ! — — j
i

!
III
I 1

2 2! DEPUTY — ... .. ;....-
FOREMAN II — — — — — 4 Ù

III — — — I “1X
I — 2 ; 25 19 « r

j LABOURERS II —

i! 2 18 . 1 2 J2

i 4 2 6f III

TOTAL LAHOUR
i
! 4 ; 4 7 45 96

INSERT TOTAL IN SCHEDULE' 8-2
NOTE: FOREIGN LABOURERS ARE NOT INCLUDED
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Technical and clerical workers

The manpower plan of these categories is based on the 
given economic and production structure, reflected in the 
organizatory regulations of the pilot plant; the following 
posts are provided:

- director of the pilot plant
- vice director - economics

- head, biochemical department

- head, pharmaceutical department

- head, quality control unit

- chief technologist

- chief engineer

- workers in accounting department

- workers in planning department

- workers in supply department

- workers in personnel department 

secretaries

- workers in staff education department 

librarian

- heads of analytical laboratories

- chief physicist

- chief biochemist 

-■ chief analyst

- laboratory technicians

- production
- research
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In the category of technicians and clerical ‘.Yorkers, col

laboration of foreign specialists is planned in the initial 

operation period /see Schedule 8 - } /  and, on the other hand, 

training of ilongolian workers in selected foreign countries 

with advanced biological production.

For the purposes of M o ngolian workers* training, shorter 

or longer visits to foreign countries are envisaged.

Shorter visits /2-4 weeks/ are intended to inprcve the 

training in the spheres of

biochemical production pivavrses 
biochemical production planning

- production management
- good manufacturing practice

Longer visits are envisaged for

- biochemists
- JJ quality control specialists 

2 pharmacists

Training directly at the pilot plant in Mongolia will be 

organized and supervised by the following persons:

chief engineer of construction
- specialist in biochemical product 

expert in quality control
- specialist in pharmaceutical 

production
- bacteriologist

The detailed plan for training and fellowship is enclosed

in annex, page 2$ and 24.



SCHEDULE C - 3 
NANNING TABLE - STAFF

MANNING TABLE - STAFF
DEPARTMENT
f unction'
DIRECTOR N.

VICE DIRECTOR M
HEADS OF -----  “ MDEPARTMENTS B + P
HEAD. OUALITY CONTROL UNIT M
?E^K'OLOGIST M
^ ¿ S E eer M

r ACCOUNTING ““ A
- PLANING’' ADEPT.SURELY ADEPT.' FERSONEL DEPT. " -■ A

SECRETARY A
--STAFF EDUCATION DEPT. A

LIBRARIAN A
HEADS OF Ai-ALYT.LASS CL
chiefPHYsiCIST CL

- CHIEFBIOCHEMIST C^
A! A LY3T CL
LA rC.'ATCRY CLA SCiGTANT

SALARY CATEGORIES (SALARIED 
1200,-1000,-800. *j 750 , j 7CC ,
l " ' ''“"'I "" 7 V

i
l

I}

; 4

7l 7V L r/r.V-



4 -

p e r"Mo n t h)
550,-1600,

NO OF 
550,-i

STAFF 
500, r 450,

I

TOTAL
1
3

2

1
1
1

5

Ì 2
j 2
: 2

5

2
2
2

1

1
1

].

f.

6 6

1
1
4

1
1
3

0

*x! 
? •

* '3.2 G



ESTIMATE OF PRODUCTION COSTS - SALARIES

■
DEPARTMENT SALARY CATEGOR IES (SALa EXES PER MONTH) - VJO OF STA r F

DESCRIPTION 1200,- J 1C00.-
!

1 *' 
800,- 750,- 700,- 650,- 600,- 550,- 500,- 450,- TOTAL

MAMAGEI^ENT 1 3 ! 3i 2 - - - 9

ADMINISTRATION - - ; - - 1 - 12 - 6 19
CC NTROLLA EOR• - - - - 4 2 3 8 « 17

TOTAL NO.OF STAFF 1 ! 3 3 2 4 3 3 12 8 6 45
V. OR KING MONTHS 
PER YEAR 12

i
1 12 12 12 12 12 12, 12\ 12 12 -

MAN-MONTHS PER YEAR 12 36 1 36i 24 48 36 35 144 96 72 -
SUCHARGE 56 Z 672,- 560i 448. - 420,- 302, - 364,- 335,- 308,- 280,- 252,- -

SALARIES PER 
YEAR 22464,-

i
13720,-14976,- 14040,- ’13104,- 12160,- 11232,- 10296, - 9360,- 8424,- -

TOTAL 22454,- 5616°,-44028,- 28080,- 52416,- 35504,- 325S6,-123552, -74800,-50544,- 52322

[

J
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Study tours and Fellowships

1/ ~tudy_tgurs - are determined for key-personnel from 
Mongolia and should last 1 or a weeks. These study tours 
are assessed for the key-workers of the new proposed pilot 
plant: for its director and his deputies and for the chiefs 
rf research- and quality control- departments. Frogramme of 
such study tours shall include:

Studying of the economical problems connected with 
production of biochemical pharmaceuticals;

Studying of the planning of such production;
Studying of the main problems connected with running of 
such- a factory;

Getting acquainted with all the regulations for 
production of sterile final pharmaceutical products;

Getting acquainted with the work of biochemical research 
and quality control departments;

We recommend these study tours to be realized either to 
Czechoslovakia - Prague - SFCFA or to Hungary - Budapest - 
- Gedeon Richter.

Fr oposed_ durât ion_:_Wm/m

2/

This part of training is determined for the folowing 
technical workers from Mongolia:
¿’orcanen_from_the_£rgjected_biochemical_production_unitsj;
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to study the production of the main biochemical products, 
enzymes and hormones;
to learn the right production practice;
to get a good experience in running of the single bio
chemical production;
to learn the good know-how of all the products planned 
for the production of the proposed pilot plant.

Fronosed_: _^_workers, _lbra./m

L 2 L 2 12 Lh i £ 2 m _ t h e _ J2 h /t r m a c e u t i c a 1 _ u u i t s _ o f _ 11_; e _ p 1 a n t j,

- to learn all the necessary production practice, connected 
with preparation of sterile pharmaceutical products;
to learn all the production practice with finalizing of 
the final .forms of vials and ampoules;
to get a good knowledge in preparing of pharmaceutical 
drugs like tablets and coated tablets;
to learn the initial preparation of granulated mixtures:

- t.ti i'i'I. tin.1 ni'Ci.'iu.nry j i cm ’ t, I In ciin'i:i:t pharin/im.-u t, lea 1
work.

Proposed^_2_workersi_12m^m

to learn all the necessary control methods for testing of 
the biochemical final products;

- to learn the methods for testing of all raw materials;
to study and to learn the methods for testing of 
activities of enzymes and heparin;
to learn the polarographic and spectrophotometric methods 
used for control of final products;
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- to learn all the necessary chemical and physically-chemical 
methods of analytical chemistry;

- to get a good Knowledge of bacteriological testing of 
sterile pharmaceutical products;

- to learn the control methods for testing of the air-purity 
in sterile production rooms;

- to learn the basic principles of microbiological purity 
tests and of control methods for testing of correct 
hygienic conditions in phnrmnceut ical departments;

-, to 1earn the necessary biological testing of biochemical 
nroducts - bioassay of insulin, gonadotropins, testing 
of pyrogen and hypetensive impurities, b.ioassay for 
testing of pituitary hormones;

- to learn the right practice of test-animals breading and 
keeping and their preparation for biological tests.

Proposed ̂ _J_work2r2_152Z;3

;i | | | lu-' f (  : I I ( nv! .! I ! I >: i W f  n  m M >1111111 ’Ml I M i n i  i' ) i«' r  I’ l I l ’ in 1 H i i l l

C z e ch o s 1 o v a k i a.

f
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CHAPTER IX
PACE 1

DATA AND ACTIVITIES



essential data and activities

The planned pilot plant is financed partially iy the 
Mongolian Government and partially hy the UNIDO, hegioual 
Office Vienna. Both partners had agreed that the project 
would be realized in the period 1982 - 1986. The Mongolian 
Government will ensure the realization conditions in the 
full extent.

The obligations ensuring the realization are divided 
between both sides as follows.

The Mongolian Government ensures: 
the nomination of the managing body of the pilot plant 
construction

contracts for delivery of project 
realization documentation

contacts with authorities in Ulan Bator competent for 
approving the project

methods for planning the pilot plant construction 

contracts for supplies of machinery

- suppliers of buildings :iri n full extent /inclusive of 
water pipelines, sewage drains, central heating, 
illumination wiring systems/

- agreements concerning the education and training of 
Mongolian personnel in foreign countries
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contracts with foreign experts for the running-in perioc. 
of the pilot plant

contracts for special assembling operations

expert supervision of all professional activities in the 
pilot plant construction

housing, boarding, and social facilities
sanitary provisions

fire protection

- safety of work and operation

taking-over of buildings end equipment for permanent 
or.eration

supply of labour and material for the pilot plant 
construction

Tne Mongolian Government finances:

the building site /the representatives of the Mongolian 
Government had declared that the building site would he 
provided free of cost/

the project realization documentation

- the experts supervising the pilot plant construction in 
all professions

- all buildings and plants included in the nomer.c]utures 
£-101 to B-lll
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- all assembling operations of the machinery ana equipment
- preliminary operations

state, municipal, and other official charges

The UNIDO Regional Office, Vienna, finances:

the machinery and equipment specified in the lists A-01 
to A-21

- the visits for the purpose of studies

- the training of Mongolian personnel in foreign countries 

selected special short-term assembling operations

- foreign experts supervising the running-in cf the pilot 
plant

The financial and realization plan follows. The 
requirements of the UNIDO Regional Office, Vienna, are i:.cl,c 
in the plan. The plan had been discussed in Mongolia vvith ai.i 
competent partners /UNDP/UKIDO, Mongolian Government/.
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SELECTION OF PROJECT IMPLEMENTATION 
PROGRAMME AND TIME SCHEDULE

I



The rea liza tion  plan, in connexion with the working 

schedule, must have the following consecution:

- hydrogeological prospecting

- a ltim étrie  and planimetrie survey 

building plan

- preparation of building s ite

The construction v/ork proper w ill start with 

construction of v/ater piping, gas piping, stem., pi 

e le c tr ic ity  cable lines, canalization, and roadway 
The rea lization  of th is  work is  planned for l$8p /

the
ring, 

cennexi 0

E-107/ •
The buildings are designed so that analogous construct 

technology w ill serve for a l l  three of them. Underground 

work is  excluded. Completely assembled structures ore- 

envisaged. The heights of the individual floors cud the tot 

height of the highest building allow a maximal run of 

construct i on me chan 1/. at i. on.

The character of the machinery equipment, it s  aresumpt 

dimensions, and the interconnexion of the individual 

technological units allow successive assembling.
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A characteristic  process of p ilot-p lant construction 

should follow a line  with preference of the building B-iC 

Then the working schedule would proceed as follows:

foundations - B-109 

foundations - B-110 

structure assembling B-109

- f'( /11 m ! /1 I, i t mi' i 1 ! ! i

structure assembling, B-109 

structure assembling B-110

- other carcassing work B-109 

structure assembling 3-110 

structure assembling B - i l l  

other carcassing work B-109 

and

other carcassing work 3-110 

structure assembly B - l l l

- auxiliary  construction work B-1C9

other carcassing work E-110

other carcassing work 3-111

auxiliary  construction work B-109 

auxiliary  construction work B-110 

other carcassing work B - ll l

vO



readiness for machinery equipment assembling B-iC5 
auxiliary construction work B-110 
auxiliary construction work B-lll

machinery
readiness
auxiliary

- machinery 
machinery 
readiness

- finish of 
machinery

equipment assembling in S-IG$ 
for machinery equipment assemb 
construction work B-lll

equipment assembling in B-lCy 
equipment assembling in B-ilC 
for machinery equipment assemb 
machinery equipment assembling 
equipment assembling in B-110

in.

machinery

- finish of 
machinery

finish of

equipment assembling in £-111

machinery equipment assembling in 
equipment assembling in B-lll

machinery equipment assembling ir

From the specified phases of construction it is evi.cn 
that individual groups of trained workers successively pass 
over from B-1G9 tc r-111 and carry out sole!:.'' basic 
operations which they had perfectly mastered. This flow 
working schedule is demanded with respect to the prep-amti 
of work and materials, but the progression of the operation 
is accelerated and facilitated.

7ne assembling of machinery equipment must start ir. u- 
where the volume of equipment and assembling work is largos.
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- start of pilot-plant construction 
B-101, B-102, B-1C3,E~1C4,
B-1C5, b-106, b-107,b-ic9 May 19&3

- start of construction 
B-110 and B - 1 1 1 O c t o b e r

- caking B-1C9 ready for machinery 
equipment assembling June 19S4

- caking E-110 ready for machinery
equip:. t.-ni : r.e-i ::bi i rg

start of conctruction B-1CS
•

June :S-J>

- caking B-111 ready for machinery 
equipment assembling June lv:-p

- trial operation U;*L: - , ‘ '

fu.1] operation

ON
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Estiniation_of_£rojeçt_reaii5&ÎÎ2D_£2§i§

In the case of the operations carried out in the course 
of the investment phase up to the moment of the start of fui 
production operation, the costs have to be estimated of the 
following items:
- projecting work

authors* supervisory activity 
inspection activity

- administration of building and construction management
- fees for approval procedures
- training of staff and labourers

The financial means for covering the costs of

- the building site
- technological equipment
- building and construction work 

machinery and equipment
- mate- 'als
- raw material
- overhead costs

are specified in pertinent foregoing chapters.



SCHEDULE 9-1 CHAPTER IX
FACE 12

ESTIMATE OF INVESTMENT COSTS - PROJECT IMPLEMENTATION

ESTIMATE OF INVESTMENT COSTS
PROJECT IMPLEMENTATION

ITEM DESCRIPTION

H HALIAATION OE 
PROJECT
SUPPORT PERSONEL

e m p l o y e e 's  s c h o o l i n g

STUDY TOURS

TOTAL EQUIPMENT 
COMPONENT

TOTAL

UNIT
COST

FORKTGN
T s

LOCAL
T C

TOTAL
T'c

'1 5 0 0 0 0,- 4 5 0 0 0 0 ,-

27040,- 1 2 8 7 0 0 0 ,-1314040,-

I7 I3 6 6 O,- I7 I3 6 6 O,-!
50700,- 5 0 7 0 c,-}

Ì
6 7 6 OO,-

I
6 7 6 0 0 ,-'

7 4 3 6 0 ,- 2 5 OOOO,- 5 2 4 5 6 0 ,-

COS']

1.933-360,-1,9671)00, - 39-C.360, -
1 • -  ' 1 /
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The financing of the project, as already seated in the 
preceding chapters, is shared by

- the UNDP/UNIDO Office Vienna
- the Mongolian Government

The UNIDO sources are generally known and need no 
commentary.

The sources of the Mongolian Government issue from the 
planned state budget, based in turn on successive five-year 
plans.

The Mongolian Republic is a rapidly developing social! 
agricultural country. Banking in Mongolia is exlusively own 
and controlled by the state. The general and particular 
characteristics of the calculations included in Chap,ter X 
are adjusted to the system.

In the seventh five-year plan /1931-1935/ the present 
project is included in the Mongolian government plan, the 
Government's participation in financing the project was 
verified by the experts at the Government Core.:;. L tt-.u on 
Economic Helations in Ulan Bator.

The System of financing being controlled centrally in 
Mongolia, some items are omitted fro.., the appropriate 
schedules included in the Manual for the Preparation of 
Industrial Feasibility Studies, UNIDO publication No. 
E.78.II.B.5. of 1978.



1

Project financing

Tine project is financed by the ITPTDC and the hcngolian 

Government. The fin an cia l means have not the character of 

loans and are not-repayable.

Project costs

The to ta l investment costs, 12,451.900, include the 

fixer] investment costs ana the preproduction capita l 

expenditure. The working capita l is  provided annually by The 

'longol ian Government.

foreign Local
currency currency

A. Pined investment costs
Opy

i r ' \

0 t.e ¡u'f nura t inn 009.004,- 9
ini .1 i illp.s 9,7 «-'9. 9,'h  l . ' j ,  , ■
Machinery 5>595*540, - 6CG.CGC, - ' g/,/ : / “ _

Total 1 A, 051.5-9,-

B. ^reproduction capital
expenditure r y y •; /, ~J X > J . p > ~

Total A •+ B 18 , 4 5 1 . 0-y _

> 0 o V * '■* 5 0 ,n V.'crkini'j capital



.Financial means:

Source
Fixed reproduction
investment capital Total
costs expenditure

Total investment costs 14,531»540,- 3*920.360,- 18,451.900,-

These means will be drawn in the course of the construction 
period as follows:

Expences are published in Mongolian currency /Tg/

MONGOLIAN
nmnrnw rnwYEAR GOVERNMENT UNIDO TOTAL %

1982 494.000,- 559*3CC,- 853.300,- 4,62
1983 3,106.000,- 458.000,- 3,564.000,- 19,52
1984 3,115.000,- 776.000,- 5,891.000,- 21,09
1985 3,770.000,- 1,690.000,- 5,460.000,- 23,33

1586 2,640.000,- 2,043.600,- 4,685.600,- ¿5,p8

Total 13,125 * 000,- 3,526.900,- 18,4 pi.5^0,- 100,00
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FAO? : S

l'checule 10-2/1
Ire-production capi tul expenditure«, by category

1 •

Category

Ire - inV e s truer, t 
Stacies

i rom
table

2-1

Foreign
cur>'r>pncy"H'ry4.
C34 750)

Local
currency’£V

Total
■ f f f  . ,

\ IX-'/
/11* тс:, И
V — > -• •’ > ч> ,

■ ' ’ ■ T’*'* tory 
i gîtions —1 — (170 0C0) (170 ССС)

J • 'tesa ge ment of 
pro,-'act implementa-
' \ 0 r ’’ 9-1 450 000 450 ССС

•4- ,, Cup revision, 
co-ordination, test- 
run erri take-over
0 J ' C 1 Y ̂ 1 7/ ̂ к S j
equipment and plant 9-1 94 640 1 287 000 1 381 б4С

C✓ 0 Euild-up of admini
stration recruitment 
onci tro 1 rirr oí 
s taff and labour 9-1 1 764 360 1 764 36С

6. Miscellaneous 9-1 74 360 250 000 324 360

Total 1 933 360 1 987 000 3 520 360

1. UM ILO ( 134 750 Tg ) 1981

2„ Mongolian government ( 170 000 Tg ) - 1981
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With due regard to the character of the present project, 
formulated in Chapter II of this study, the Chapter A is 
elaborated in accordance with the guidelines set in the 
Manual for the Preparation of Industrial Feasibility Studies, 
Ui.IDO publication N0.E.78.II.B.5 of 1978.
The essential data given below lead to the following 
conclusions:
1/ The unnual rate of profit from the equity capital ¿'rows 
from 13.12fo in the first year of production to 28.70^ in the 
year of expected 100?S production capacity:

Construction Start-up and full production

Year 1 2 3 4 5  6 7 8 9 1C 11

Net orofit
after tax 2421272 3837096 5004411 5295121 5295121 5159141
Equity capital 18451900 18451900 18451900 1845190C I84519CC 134519cC 
Bate of profit^ 13,12 20,80 27,12 28,?0 23,?C 28,?C

2/ The initial investment costs, ie, 18,451.900,-Tg, will be 
paid bach within less than 9 years from the start of 
construction /calculation of rate of return of the project/ :



Amount
Year Ket profit Depreciation paid back Balance

1
2
3

— — — 18,451.900,-
*  tl "

"* If “

4

5
6 2,421.272,- 698.200,- 5,119.472,-

^  It _

"* 1» “

15,532.428,-
7 3,837.096,- 698.200,- 4,535.296,- 10,797.152,-
8 5,004.411,- 698.2OC,- 5,702.611,- 5,094.521,-
9 5,295.121,- 698.200,- 5,995.321,- —

10 5,295.121,- 698.200,- 5,993.321,- —

3/ The simple rate of profit in the 9th year after the start 
of construction /production with 100fo capacity/ will he:

net profit 
equity capital

x ICO = x ICO = 28.70/:
18,451.900

4/ The rate of return of the project in the 9th year after 
the start of construction will be:

net profit
total investment outlay

x 100 =
5,295.121

10,626.517
x ICG = 49.8



X’ u *'sjU

ocneuule 10-3/1
Calculation of working capital

I. ¡..inimuni requirements of current assets and liabili

a/ Accounts receivable : 30 cays at produce ion co
sinus depreciation an interests

b/ inventory :

.j!;U ; *t:

c/ Casn m  liana

, ; , o r i a 1  ; _i_C w G

a i i  i. t . ■ u ; 1 1 l  j.  c.

r t s  :
*■ ■ > 
_l G u G,. y) ...

p r o g : ' c g g :  ' ¿ C

. p r o d a c t s •

ays ( G C G

. r * o  b e t tos C i  G 10- 3/

6 /  accounts payable : 30 .:sya ( for raw utilities )



IT. ANNUO! PRODUCTION Tr

r
i PERIOD CONSTRUC

TION START - UP
year : x - c 6 l

! 7
PRODUCTION
PROGRAMME 0 50 75 %

ra;v MATERIALS : 
LOCAL MATERIAL —, 1210000 1921512
IMPORTED MATERIAL - 1075413 1613119

LABOUR - 414075,2 622314,2
UTILITIES - 1EC5C07 ! 2257511
MAINTENANCE -SPARE 

PARTS 33 SCO 50700
: FACTORY OVERHEAD COSTS _ 700005 70SS05,
FACTORY COSTS ADMINISTRATIVE _ 4S559G9 717504.1
OVERHEAD COSTS - 590224 : 598224
OPERATING COSTS - 5555213 7773265
d e p r e c i a t i o n 5 GGOC 0 690200
TOTAL PRODUCTION 
OR MANUFACTURING GG5C-43 8N71400



1 FULL CAPACITY
6 i! 9 ! io !..11
£5 loo %i i ico1 : loo íí

Г15 2562016
i
2662016 2562016

2C--22S5 2150825 2150826 2150826
72:154,7 829752,3 829752,3 829752,3
2С г Гс12 3010014 3010014 3010014
6422 С 67600 ■ ¡67600 ; 67600
702225 709885 70S085 : 709885

i

е'г:с>:з 9330093 9330093 19330093
522224 598224 598224 598224
9427227 992C317 : 92)20217 9920317
67:222 67)8200 698200 :690200

]0222207 10C2C517 .10520517 lC’625Gl7
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Schedule 10-6/1
Total initial investment costs

I

Tnvr.'.'l l.iri'TI t 
CM l.c/ 'o ry

Initial fixed 
investment costs

I F ö r r i e n
. c u r r e n c y

Lora 1 
currency

A v

Trini
" ' v.'

3 393 340 11 138 COO 14 531 5^0

2». | Pre-production
( capital expenditu-
res 1 933 360 : 1 987 000 3 920 36C| i

3.- i Working capital
(at full capacity) ----  3 389 495 3 389 455

Total 5 3^6 900 I 16 514 455 21 841 355





U.
1

Schedule 10-7/1 
Total in it ia l  assets

i Investment ! roreign i Local
- i category 1 currency ; currency

1. ■ In', t ia l fixed !
>o-

investment costs 1 3 393 540f ■ 11 130 000

L- m ‘ ire-production
!i

capital expenditu-
, j res ! 1 933 360 ; 1 937 COG

! 3o 1 Current assets i
j ; (at f u l l  capacity) 1 4 033 066

Total ! 5 326 900 .17 153 C6o

"ein!

•f ^ 3 1

li C ü'j

 ̂ y:j ̂

V
-J





r

Schedule 10-Q/l 
sources of finance

Hern

1.

Liources of finance

Promoters ( I.rongolia 
a/ equity

Localcurrency Pot'1'' i ... cur ror. cy!:r - •
■i

'o’;

13 1L5C0( 13 1,
2, Financial institutions 

or development
agen cies ( UNILO ) --------  : 3 3 -6 $ CO 5 3

Total, all items 13 113CCC 5 3.

i
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Schedule 10-11
Total production costs (see also schedule 10-3/1)

Cost item
l.LLrect materials and inputs
20Lirect manpower: labour and staff

I Foreign | currency

3oFactory overhead costs 
3ol. Manpower costs 3 .2 .Overhead materials 3.3.Other factory overheads
factory costs

4.Administrative overhead 
costs4 .1.manpower cos ts 
.̂2.Other administrative overheads
OPERATING COSTS

5.Leprccintion
TOTAL FLOLUCTION OR

Orni Un INu CO»>ii»j

j Local | currency Total

4 712 842 1 4 712 642

82 9 732 ' 82 9 752

694 885 i 694 835
3 010 014 : 3 010 014

82 600 8e 6 00
9 330 033 9 330 033

323 ee4 323 2 24
nf. / ; COG 75 r" r- r- oUo

S 928 317 9 328 317
698 200 6 58 200

10 Cl 6 317 :i o / - i 5:7

aAt. full capacity .year 9
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CENTRAL ASIAN AREA WITH OUTLINE 
OF MONGOLIA AND LOCALIZATION 
OF ULAN BATOR
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DETAIL OF LOCALIZATION OF ULAN BATOR

I 1 : 1 0 0 0 0
FIG. I!



SOME FIGURES 
OF THIS DOCUMENT 
HRE TOO LRR6F 
FOR HICR0FICHIN6 
HND THU NOT 
BF PH0T06RHPHFD.



1

PILOT PIANT - GROUND ü'LCCR i O 
/ANNEX TO FIG.IV/

01 - LIFT 0 20 - FINAL PRODUCTS 2

02 - STAIRCASE 021 - VESTIBULE /BALI/

03 - TRAFO 022 - AKUBATTERIES

04 - COMPRESSED AIR STATION 023 - CHARGING
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