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The long-term conception of the United Kations
Crganization of the programme of aid to develcping countries
also included a project of improvement end expansion of

rharmaceutical industry in Mongolia.

This industrial branch in Mongolia is presently in the
development stage, snd only a limited assortment of pharmsa-
ceutical products and diepencing forms of domentie
provenance is available. The Mongolian Gavernment 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 of toth interested parts had recommended
to aim the deve.opnent conception at the exploitastion of
Mongolia’s very good and rich basis of natural rew materials.
Mongolia has a relatively large animal producticn, with large
amcunts of slaughterhouse offal, which is & cheap, but
. valuable raw material for certain sorts of piochemical rher-

maceutical industrial products.

The very processing of the slaughterhnuse offal to
pnarmaceuticals, substsnces or final dispensing forms, ¢

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 Bator, and

[ ' | |
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oG it tve Doongpelisr Soverrent pitre *oopuild hiecche-
Lical intezreted worrs. A part of this planred complex is
the proposed pilot plent for bicchemical ranufecture, which

ie the sulhject of the rrecent study.

Its production programme will include geptone, repsin,
trypsin, chymotrypsin, pancypsin, cholesterol, pancreatin,
blood hydrolysate, dried bile, and menufacture of tablets

and sterile substances.

Th.e yroducticn cepacities sare projected for a pilot-

‘-plent scale.

The products specified above will primerily sugment the
ascortment of pharmaceuticals &vailastle on the Mongolian
merket. Some of the substances will &lso rerrecent veluatle

export commecdities.

In Mrurolis the biochemiesl intesreted works is sub-

oréirated to tre Ministry of lights &nd rood Industries.
. &

The &«im of the present feesibility ctidy ic¢ te estirate
tre tecknical and eccnomicel feasitility of the intended
buildup of a tranch of phafmaceutical inductry based op
exrloitstion of slsughterhouse offsl.

The United Nations Industrial Leveloprent Crgenization

"~

JUNTDO/ in Vienna, Austria, had commissioned Czechoslovak
exrerts witr the elaboration of the present study. The experts
are repressnted by the Foreign Trade Crgenization Folytechra,
Prague Czechoslovakia., The specialists in the biochemical
production branch had been selected witk & view to a complex

elsboretion of the study, with due regard to the technical,




O e A A A A . e e e = TR = = = M R S e e e S = AR e o — - T = . = e = -

Foanneip ]l srd teotnoliceioni oo

jt
m
1
[
C
ti
1
N
¥,
s
'
)
‘<
)
—d
4
-
D
4
h]
-

Ssolved.

A1 of them hsve heen active for many vears as specialists

¢t the Unitsd rharzaceutiesl weorkes in frague, Coeclosicvalia

~

[oh

/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 {inal report in Czechoslovskia. They were
mainly .experts .in planning, economics, steering and automstion,
electrical engineering, electronics, work hygiene, and work

PR PN
ceet

Setcre the deyartire 1Tor c.ongolia toe worain:s 1w,
selected the reference data and offers from stuble suprliers
of equipgment for the ctemical-pharmaceutical industrv. Deta
for compurison were collected 1rom manufacturines nluants and

freilities of anelorous characters, alreacy realized,
- 3 o

Durines the field-work, urbunistic exploretion was —r=sde
wit:x regard tc the planimetric and altimetric features,
geographic and dewogruphic ceonditions, and potential con-
nection with the electricity and wster supriy meins, sewage
network, and traffic systems. Explorations were mede of the
rarketing and sale conditions, the actual level of technology,
the price and foreign exchange regulations. The qualifications

were checked of labourers, technologists, engineering workers,

end managers. The supnly situetion 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, aad

potential shift work was estimated.

Concultations with workers of the United Nations
Developmceat Programme /UNDP/ und United Nations Industrial
Development Orzanization /UNIDO/, as well as with state
authorities in Mongolia, represented an important component

of the 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 puideline for its contents the MANUAL FOh THE PREPARATION
OF IKDUSTRTAL FEASIBILITY STUDIES /1978/ had heen accept!d.

The present feanibility study not only hnn been almod nt
documentin: that the fundamcntal ides was realizable; moreover,
from the technical aspect the entire project follows the
endeavour at a maximal universal versatility of the prorosed
premises and eyuipment, io enable the Mongolian party tc¢
realize pilot-plant-scale production of additional pharma-
ceutical products, recommended by the experts in the subsequent

chapters.
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MAhKET AND PLANT CAPACITY
/CEAFTER 111/
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In estimations of the total requirements for the planned
biochemicals and pharmaceuticals it has to be tasen into ac-
count first of all that Mongolia is a country with a small
population and therefore the domestic coasumption of most of
the planned products will represent only a smaller part of the
total production volume. Consequently, for all products their
rotential export has to be considered, which, in addition,

would considerably contribute to the national economy.

Therefore, already in tie projects of the initiel
rroduction eoyeities and of tle rraduction trocrooo gtruntare
tleo the precest totertial sales of the Tinul products Led
been taken ianto consideration. The demands of the world market
heve been estimated on the basis of recent deta obtained from
the foreign trade orgsnizstion, and the demestic requirements
fer tre kealth care and industriel needs in .'onfoliz, on the
bacis of informetion obtained from irne .L.ongolian side durine
the group or experte’ stey. In .fongolia the chemxicul, pharma-
ceuticzal, end consunmers’ goods industries, as vell as the health
care cervices, are still in the development stages, and
therefore the estimations are rather rough; neverthless, the
dorestic demands can be expected to show rether rising tenden-

cies,
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According to the production possibilities and technologies
now handy in Mongolia the initial production programme for the

propcsed pilot plant has been established

Production of peptone 32,000 kg
Froduction of pepsin, pharmaceutical 100 ke
Production of pepsin,for food industry 1.000 kg
Production of chymotrypsin 20 kg
Production of trypsin 12 ke
Production of pancypsin 7,5 ke
Froduction of cholesterol 7.0 kg
Production of pencreatin 3.0 kg
Production of blood hydrolysate 1.£20 kg
Production of dried bile 3.9C0 kg

This chemical production is then connected with the
pharmaceutical department, where the production of phurmaceu-
ticals in their final form is performed. This department
ensures the manufacture of tablets and coated tsblets 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 1in strong demand on

the world markets, steadily exceeding the supply, and this

|
i
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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 tbat the main buyer of exported goods
will be the Union of Soviet Socialist Republics; the Hungarisn
People’s Republic, Korean FPeople’s Kepublic, German Democeratic
Republie, Denmark,and Japan are espected to come next. Some
products may also find interest in other countries. Cbviously,

the export volume is dependent on the guality of the products.




CHAFTFR 1

o L L L L L T o T T N O e e kLl X TR

MATERIALS ALD INIUTS
/CHAPTEH IV/
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In the pilot-plant operations, both domestic raw materials

and othLer materials - imported from abroad, will be processed.

Raw_materials_supply_planning

In Mongolia the livestock is slaughtered in the ccurse of
half a year. The slaughterhouse plants are equipped with
efficient cool stores, from which the raw materials for

the pilot-plant proc-ssing can be successively drawn.

The pilot-plant stores are calculated for storage cf
400 tons of raw materials, ensuring sufficient recerves
for bridging over the period when the slaughkterhouse plants

are not working. The storage temperature is =20 to -~ °c.

’ B. Imported_raw_and_auxiliary materials

In view of ireegular deliveries of imported chLemicals the
supprly planning must ensure reserves for minimally 4 months,
The storerooms for such materials, destined both for chemical

and pharmaceutical production, are dimensioned accordingly.

t 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
/CHAPTFR V/
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LOCATION

The alil-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 ilongolia three
slaughterhouse plants are operatirg at present. The largest of
them 10 located in the capital eity Ulan Bator., Theretore 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 part 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 gragvel sand. In the western direction it ncighbours
on a new heating plant N® 4 under construction. On the nothern
side connections with the city communicntion, ntenm pipeline,
and electricity main are possible. The southern purt of the
lot offers connections with a railroad siding and with the city
water main. The eastern side is reserved for extension ¢f other

industrial plants.
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PROJECT ENGINEERING
/CHAPTER VI/
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The pilet 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 tecknological
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
layout plan. It is presumed that the pilot plant will be

realized in advance.

The machinery and technological equipment rroper is of a
fairly universal character and expedient for the proposed
production programme. The planned pilot plant in ruct is a
link between the research and the production. This idea is
also inherent in the prospective master plan, whose draft
outline is dorcumented 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,

- Dbiochemical production
- pharmaceutical manufacture

- quality control laboratories.

The main technological premise B-109_=~_Biochemical pilot
plent is a three-floor building with *i» ground dimensions
55m 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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ground dimensions 4jm x 13m, is a two-floor building. at the
$0 level there are localized the storerooms for pacsaging

material, glassware, chemicals, intermediate products, and

final products.

building with the ground dimonsions 45m x 16m, This buildine
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
- 02 Production of pepsin
A = 03 Production of trypsin
chymotrypsin
pancypsin
- 04 Production of cholesterol
- (5 Production of pancreatin
- 06 Production of blood hydrolysate
A = 07 Production of dried bile

A - 08 Hanufacture of tablets

A - 09 Manufacture of sterile substances
A - 10 Quality Control lLaboratory

A - 11 Solvent recovery plant

A - 12 Vater demineralization plant

A - 15 Engine room for steam, condensate,

and hot water production
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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

Building part

(o< B v« B v~ BN < B o< N < - B « - B o < B o B o B o o

101
102
103
104
105
106
107
108
109
110
111

Preparation of the land for buildings

Outside connections of electricity 35/0C.4 kV
Outside connections of water supply

Outside connections of low tension electricity
Outside connections of stesm /pipe lines/
Outside connections to city sewerage

Roadways

Store for liquid material

Biochemical pilot plant

Pharmaceutical pilot plant

Quality control and social premises.

19
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PIANT ORGANIZATION AND CVERHNEAD COSTS
/CHAPTER VII1/
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From the organizational aspect of the new biocherical
integrated works, the projected pilot plant for biochemical
production for pharmaceutical purposes will operate as an

int~gral cost centre.

This decision is based on the fact, that the pilot plant
inclvdes facilities for pilot-plant-scale operations, requiring
e. complete cooperation and coordinntion ameny; the fndividond

departments.

Evidently, the pilot plant operates & . sn integral

dicpositional 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-scuale rroduction
will be made in the form of a separate master file f'or each

final product.

The production plan, altlhough specified in the pertinent
chapter inclusive of the capacities, may be conciderably
variable. The disposition must allow & fet variation of the

programge with regsrd to the actual results of the resesrch.

Despite the great complexity of all operations, the
extent of the pilot plant proper is adequate to its pre-
-producion mission, and therefore the pilot plant is provided

to constitute an integral cost centre.,




The authors 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 ir Mongolia, presumes that the

overhead costs include the following items:

property taxes

depreciation:

buildings /2.6% per year/ i
machinery /13% per year/ '
office equipment /3.5% per year/

- communication
- off-site transport

- maintenance

Admin~istrative costs, costs of building managencnt, lubourers’
wages and social security contributions are included in the

pertinent chaptersvand not included in Chapter VII,

It is pointed out that the insurance fees /socinl
security contributions/ and the income taxes both eunployees
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

Schedule 7-1,
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/CHAPTER ViII/
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LABOURERS . 3

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:

' = bloechoemtonl production
- 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 -

5B -

4B -

3B -

qualified labourer with apprentice-

ship certificate

~imnced labourer - foreman or

deputy loreman

labourer with apprenticeship certifi-
cate in the branch of
- biochemical production
- pharmaceutical production
- maintenance
- electricians
- locksmiths
- joiners

- energy supply operators

labourers for assembling and storoge

handling

cnurwomen, female puckaging workers,
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
pcsts are provided:

- director of the pilot plant

. - vice director -~ cconomics
- productior
- research

- head, biochemical depertment

~ head, pharmaceutical department

- head, éuality control unit

- chief technologist

- chief engineer

- workers in accounting department

- workers in planning department
@ - workers in supply department

~ workers in personnel departument

- secretaries

- workers in staff education department

- librarian

- heads of analytical laboratories

- chief physicist

- chief biochemist

- chief analyst

- laboratory technicians

i i
| |

1" 1
[
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In the category of technical and clerical workers, ccl-
laboration of foreign specialists is planned in the initial
operation ;eriod /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 vicits Lo forelyn countries are envisaged,

Shorter visits /2-4 weeks/ are intended to improve the

training in the spheres of

biochemicsl production procescses

biochemical production plenning

production management

good manufacturing pruactice

Longer visits are envisaged for
. . ‘ - } biOChemiStS
- 5 gquality control specialists

- 2 pharmacists

Training directly at the pilot plant in Longolia will be
organized and supervised by the following persons:

= chief engineer of construction

- specialist in biocliemiczl production

- expert in quality control

- specialist in pharmaceutical pro-
duction

- bacteriologist.
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FAGE 35
Finencial means:
?
Fixed Leprocuction
investaent capital Total
Source costs expenditure
Total investment costs 14,531.54C,- 3,920.3€0,- 1§,451.9C0, -

Trese means will be drawn in tke course of tie constructiicn

tericd as follows:

Expences sre published in Mongolian currency g

L{ONGCLIAN UNIDO TOTAL y
YEAR GOVERNMENT
1962 494,000, - 359,300, - 855,300, - 4,62
1983 3,106.0C0,~ .458.00C, - 3,564,0C0, 19,42
® 1984 3,115.000,- 776.C00, - 3,891.000,-  21,C9 f

1985  3,770.000,-  1,690.000,-  5,460.CC0,- 29,59
1986 2: 640}0001- 2,04’5.600," 4,683.660,- 25’58
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With due regard to the character of the rresent project,
forzulated in Chapter II of this study, the Chapter X is
elaborated in accordance with the guidelines set in the lanual
for the Preparation of Industrial Feasibility Studies, UNIDO

publication No.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 froam
13.12% in rhw diear year of production to 28.70% in the year of
expected 1007 production capacity:

Construction Start-up and full production

-----—----------————--------n-’--—--—-—-—--—---—----------—---—-—----—

Ket profit ,
after tax 2421272 3837096 5004411 5295121 5295121 5275121

® :quity capital 18451900 18451900 18451900 18451900 1845190C 18451500
Rate of profity. 13,12 20,80 27,12 28,70 28,70 28,70

- P o W S S DD P ER AR D e L D ED AN D SR S N N D D Oy G WD D S a e L T XX

2/ The initial investment costs, ic, 12,451.900,- Tz, will he
raid back within less than 9 years from the stert ol

construction / calculation of rate of return of thke project/:
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Year Net profit Depreciation Amount paid bsck  Palance
1 -—- ——— _—— 18,451.9CC, -
2 -—— ——- - - " -
3 - - - -t um FURE |
4 —— - - - .
o . .
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, 2C0, - 5,702.611,- 5,0%4.521,~
9 5,295.121,~ 698.200,~ 5,993.321,~- -—-
1C 5,295.121,~- 698.200, - 5,993.321,~ -—

- - A S G G G D WS W e e S G G S P TGS G S G N ED SR S0 G GD N P W G D G D D S S WP W G D G D D S S G S T > .-

3/ The simplé rate of profit in the 9th year after the start of
construction /production with 1C0#% capacity/ will be: '

net profit _ 5,255,121
R, 3 mem==ceocooo—ee- X 100 & emememccecna- —== x 100 = 28,70/
equity capital 18,451,900

4/ The rate of retura of the project in the 9th year after the

start of construction will be:

net profit 5,295,121
cmeecmvene= mmemmemmeceee X 100 = e=Zo=lloaos - x 100 = 49,83
total investment outlay 10,626.517
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As it has been already mentioned, the proposed pilot plant
is projected as a base for the future development of the
pharmaceutical industry in idongolia and it will enable to tke
country not only the prcdauction ¢. besic biochemical rroducts
but also the extension of sortiment of basic plarmaceuticals

. necessary for lMongolian Healtk Care. Important role will also
play the fact that this production will fully utilize tke
weste 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 &nd gonadotropins will
bri an additional economicel contribution for the country’s

ec. xy, because these biochemical pharmaceuticals play an

important role in medical care ell over the world.
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’ PROJECT BACKGRCUND




The promoter of the feasibility study is the United
Nations Industrial Development Organization, F.0, BOX 3C0,
A - 1400 Vienna, Austria.

The fgasibility study was elaborated by a team of
Czechoslovak experts - employees of SPOFA United Fharmaceutical
Works, Netional Corporation, Prague, Czechoslovekia /Mr.V.Vévra,
team leader, Mr.2. Pdrta, Grad. Eng. J. PFryda, Mr. F. Kroutil/.
All of them have been active for many years in the branches of
biochemistry and pharmaceutical industry, with minimally 25 years
of practice each. They are represented by Folytechna, Foreign

Trade Organization, Prague, Czechoslovakia.,

7




FROJECT PROMOTER
AND/OR INITIATCR




CHAFTER 1II

The project initiator is the Government of the lMongolian '
People’s Republic /Mongolian Government/, which gives top
priority to the present project. Accordingly, the Mongolien
Government had applied to the UNDP/UNIDO for technical aid ss
well as for financial subsidy for the development of biochemicsl

and pharmaceutical industry.

" In the general information of UNDP/VUNIDO of 3 February,
1980, the financial contribution of the Mongolian Government
was limited to the sum of 60 miliion Tughasak. The finand al
contribution granted by the UNDP/UNIDO was set to 1 760 000
dollars. This sum may he :spent exclusively for machinery and b

technological equipment, spare parts, and personnel training.

The financial quota granted by the UNDP/UNIDO is included
in the UN long-term plan for Mongdlia and must not be exceeded.
Furthermore, it is presumed that 657 of the eum is destined

® for equipment, and 35%, for personnel training.
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Tre develo ment of the project is presentlv in tke stage

T Proeihility etudr, vTick fe ledinc g3 -t e + Yac i
S L IEEEIRT ANy rtudy, viich g lein el rnted o otre tacice

- the Prenaratory essistance deccument UVIDC of 20 Januery,
1680 I

- tlie Generel iunforration UTILC of 3 Fetrueary,

[}
Ng)
0
lar]

Ci1 the basis of general preparatory vwork end in zerallel
with the prospecting and surveying work carried out in Mongolia,
the team of experts succeeded i designirng preliminary schemes
of premises and prelimirary flow-sheets cf production processes
elready i the field-work stsge. The preliminary documentation 5
included fundamental production scheres, dats on capacities, a
list of machinery and equipment, requirererts for raw zaterisls,
power and water surplies, manpowver, data on the extent of

builéing work and costs.

In Mongolia tke initial documentation vas discusced with

the rerresentatives of

- the UKDP Agency ir. Ulan Eator:
I'r. Aborkin, U'LP hecsident Representative irn Ulsn Bestor
Mr. linemyaa, UNDP officer irn Ular Batcr
Yr. Pclievtkov, officer of tke UNIDO Tecknicsal fection, 1

Vienna

- the Mongolian side:

''r. Sumya, Vice-Minister of light and Food Irdustry in Ulan
Bator




Jr. Fag, Vice-Trecicdent of Covernment Corndeei-n ~n
Ecoroxmic Relations in Ulan RBetor

Mr. Tseremdendev, Director, Research Centre for Enzymology
and :!icrobiology ir Ulasn Bator

T

!r. Ysmbamba, Chief Architect of tke City or Ulun %a*cr.

" The recults of the conseltations were reconcsicdered ir the

final phase, and adequate suggestions have been taken irto

account in the present study.
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The sim of the present feesibility study is to assess tre
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econrrmical nnd techniecznl Teacibility of tuwildiry up 00 onmrlis

pharrmaceuticel industrial works, based on exploitation of

slaurhkterknouse offel as the princirel domestic raw muterial,
Tt is asswued that to Ulan Latcr, where tle scurces of

slaughterhouse offal are largest, these materials will be also

transrorted from the slecuzhterhouses in Darckan and Choibalsan

for the needs of the future tiochemizal integrated wcrks.

The present yearly production of slaughterhouse offal:

1. Cattle’s pancreas 122 tons
2. Cattle’s bile /choler/ 68 tons
3. Cattle’s traches 65 tous
4, Cattle’s praunch g5C tons
5e Cattle’s stomach /ventricle/ 430 tons
6. Cattle’s eyes _ 1C.2 tons
7. Mucous membrane of Cattle’s

abomasum 166 tons
e. Cattle’s blood : 3 eCC  tons
Q. Cattle’s spinal cord 177 tons
C. Cattle’s hoofs 23 tons
1. Cattle’s Lorrme 53C  tcns

In view of the present technolcgicael level of tlre

biccrtemical and biorharmeceutical production in Mongolia it is
presumed that the whole investrment will be realized as a pilot

plant. local inquiry showed tlat thie raw naterial volumes are

|
|
i
|
|




adequate to the intended project. The Mongolian side possesses certain
fundamental technological knowledge of biockemical production.

It also has at disposal technological personnel with university

grade education. This personnel, after adequate special training,

will be capable to manage and develop the biochemical production.

The production programme and capacities of the pilot plant
are limited, firstly, by the financial support granted by the
UNDP/URIDO for the machinery, technological equipment, personel .
training, and spare parts; and secondly, by the Mongolien side’s
quglification for industrial production of biochemical

pharmaceuticals.

Time schedule of tmilding and construction costs

D S G S D G e S G S S S D R T D T S S e G S S G G S e G B S P D G S S A A S S G S WD T T W Gh G S e Ee e g S G A W

Granted by 1982 1983 1984 1985 16986 Total
UNDP/UNIDO US 8 106 000 135 000 229 000 50C COO 604 £00 1574 CGO

Granted by
Mongolia TG 494 000 3106 000 3115 000 3770 000 2f40 C0O 13125 €Cf

O G R D S S S e S S e e G e G R S D G @ S G G S e B e S G S D S D L G e O A P O D D S e - G S - e

The feasibility study pays due regard to

a/ the society and economic bhenefit

b/ the technical versatility of the pilot-plant premises end
equipment '

a/ In Mongolia the pharmaceutical industry and its development
are coordinated by the Ministry of Light and Food Industry.
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This branck is respcmsible for the development of
pharmaceutical production, inclusive of finel products
/disrensing forms/ for the domestic health care. Exrvort
of certain pharmeceuticals contributes to the assets nf

the national econory.

The experts suggest the following production program-

me for the pilot plant:
Production of pertone

pepsin

trypsin

chymotryrsin

pancypsin

cholesterol

pancreatin

blood hydrolysate

dried bile
Manufacture of tablets

sterile substances.

The localizaticn of the bilot plant for biochemicel
products in tke future biochemicel integrated works ic
disposed conceptionally between the research and production.
The biochemical integrated works is irncliuded irto industrial
7 ne ir the wecterp secotor of tre City of Ulan Bator., The
distance fry. tre raw-zaterial ¢ . urce is avout 1 5CC m via
city roadway. The immediate connections with the roadways,
railway, power and water lires, sewage system, etc. are shown

ic tre Fig, TI. A screnctic map ~f ongclia shows the
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localization of Ulan Bator /Fig. I./.

b/ Technical versatility of premises and eguirment

The building-tecknological cconception of the project
is based on the presumption that the pilot plent for
tianchemical production will be realized as a separate part

‘ ol vhe whole birohemionl integroted works, Conneguontly, .

from the aspect of external interrelutions the pilct plunt
buildings are designed so as to be self-contained in all
respects;
- raw material storsge
- production facilities
- energy supplies
- water supply
- menpower
- quality control
’ - maintenance A .
- adninistrative apparatus

- stores mausgement,

The conceptional design of the buildings, premices, end
equipwent also takes in considerstion potential changes irn the

production programme, motivated by future research work results.
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ESTIMATE OF INVESTMeNT COST: PRE-INVESTMENT STULIES CHAPTER II_ __
AND PREPARATORY INVESTIGATIONS PAGE 14
ESTIMATE OF INVESTMENT COST
FRE-INVESTKENT STULIES AKL PREPARATORY IKVESTIGATIONS
Un1T CosT
cosT
ITEM DESCRIPTION . . _[FOREIGN| LOCAL | TOTAL
US Dbyf 'S Ig 28
1. FEASIBILITY STUDY
(FRE-INVESTMENT
P STUDY) - | 39868 134750
2. HYDROGEOLOGICAL
PROSPECTING 150000 150000
e LANL SURVEY,PLANI-
AND ALTIMETRIC 20000 | 20000
%_— ey o e S
TOTAL 39868 F?OOOO 304750

(INSERT TOTAL IN SCHEDULE 10-2/1)
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DEMAND AND MARKET STUDY




UARKETING STUDY

In estimations of the total requirements for the planned
biochemicals and pharmaceuticals it has to be teken into
account first of all that Mongoiia is a ccuntry with a snmall
population and therefore the domestic cohsumption of most of
the planned products will represent only a smaller part of‘the
totsl production volume. Consequently, for all products their ’
potential export has to be considered, which, in addition,

would considerably contribute to the national econonmy.

Therefore, already in the projects of the initial 5‘
production capacities and of the production progranme B
structure also the present potential sales of the firal
products had been taken into considération. The derands cof the
world market have been estimated on the basis of recent data
ootained from the foreign trade organization, end the dcmestic
requirements for the health care and industrial needs in ‘
Mongolia, on the basis of information obteined frco the
Morgolian side during the group of experts’ stey. In iongolia
the chemical, pharmaceutical, and consumers’ goods industries,
os well as the health care services, are still in the
development stages, and therefore the ectimations are rather
rough,; nevertheless, the domestic demands can be expected to

show rather rising tendencies.

As for the export possibilities, prinecipal roles will be

played obviously by the quality and prices of the finail
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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 ol
the pilot plant, wkhich has better possibilities of further
qualitative and quantitative development as well as tre
versatility allowing its adaptation for production of other
economically more advantageous products, already pronosed in
. tre project for future development. Cn tke basis of the ‘
present analysis of the proposed production it can te expected
that all of the planned products kave chances oi export of even
greater than planned. quantities. The only exception is
chymotrypsin, a side product of trypsin, the world merket

demands for chymotrypsin are lower at present.

PEPTCNE - The project .envisages the producticn ol jc tons
per year. Out of this amount the domestic need is avoutl ton.

‘ The rest canbe exported in substance. It is mainly required . ‘
as microbiologicil nutrient substrate; in view of the recent
development of u new industrial branch = production of

microbial proteins for feedstuffs - the demand for peptcre

has a rising tendency.

PETISIY = The project envisages the production of pensin 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 ifongolia the yearly conswsption is about 5 kg of pharme-

ceutical grade pepsin for teblct manufacture for the healtk

|
|
|
i
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care, and about 500 kg of the food grade pepsin for the food

industry.

TRYPSIN - At present this enzyme plays a significant role,
and practically the whkole planned production is exportable,
eitker in the form of sterile substance in vials or o
substance in larger nackages.

For domestic health care a yearly production of abcut 5C CCC
vials of 50 mg trypsin each is considered, corresponding to

about 2,5 kg of tke enzyme.

CiYIIOTRYPSIN - The demand for this proteolytic enzyme is
presently lower. Nevertheless, the major part cf produced
chymotrypsin can be expected to be consumed mainly in tre
dcmestic manufacture of the final dispensing form - dusting

powder for the trestment of torpid wounds and deep burn

injuries. From the yearly produced 20 kg of chymotrypsin, abru

100 000 packages of the dusting powder can be msnufactured;
the surplus exceeding the dnmestic requirements,which still

are difficult to estimate, will he exporteble, mainly to the

PAYCYPSIN =~ This product essentially consists in & mixture

of two proteolytic enzymes, prepared from mutton pancreas

by a procedure developed at the HResearch Centre for Aprlied

Enzymology and Microbiology in Ulan Pator. According to the
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Mongolian side tke product is exportable mainly tc Asian
rerkxete, in form of eitker sterile sutctonce in vialc with

50 mg each, or in substance in larger rackages. The planned
yearly production of 87,5 kg of pancypsin should mainly cover
the potential export.

CUCILSTERCL - Tkis rroduct reprecents one ci' essential
components of ointzents &nd cosmetics. Therefcre it is muck
in demand, and the projected yearly production, 700 kg, is

exportable to several ccuntries.

PANCRFATIX - If of good quality, the product is readily
exportable to several countries, besides the domestic
consunption. The product is a mixture of all digestive

enzymes produced in the péncreas; it se:ves for rpharxaceutical
manufacture of enteric coated tablets, but also im tanning,
leather, and textile inductries and in the manufecture »f
modern washing preparations. Cut of the plenned yearly
production of 3 tons, a half will be consuzed in XHongolia,

and the rest can be exported.

PLOOD_HYDROLYSATE - The product is mainly decticed for
domestic manufacture of baby food products. Consequently, the
whole planned yearly production of 1860 kg blood Eydrolysate

is destined for tke Mongolian food industry. It has to be

emphasized, however, that the blood hydrolysate-production
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could be substantially extended by introducirg tte
manufacture o Lydrolysate infusion solutions for tke rneeds
of' Mongolian healtk care. This newly introduced manuiecture
wvould lead to a substantial enlargement of tke blood
bhydrelysate production, exploitation of practicelly the entire
amount of the basic raw material - teef blood - availeble, and
n reduction of import of hydrelysate infusicn solutiors. All .
this, however, would require a substantial extension o1 the
rharmaceutical department for tke rooms and equipmrent neces-
sary for tke msnufscture of the infusion solutions, ancd tkere-

fore would require a separate project study. :

DRIED_BIIE = Yearly production of 3 900 kg of dried bile is
plcnned. The product is used act only in pharmaceutical man -
facture, but also in consumcrs’ goods industries for tecknicel
Turposes. Out of the projected amount, the ifongolian
rharmaceutical manufacture will need about 500 kg for cceatel
tablets of Fel Tauri and Cholenzym,and the Mongoiisn
cor.suners’ goods industry, another 5C0 kg, the rest cen ne

exported.

JaNUPACTURE_OF TABLETS_AND_INJECTICNS =~ This manulzcture

is mainly destined for domestic needs. Beceuse tle tharme-

ceutical department hes manufecturing capacities exceeding

the aceds for processing only the prcducts supplied by the




CHAPTER 111

- - - - - - - R R D SR S SR e WR R e e SR S G N - e e G e e G W W WD W e W e S

projected biochemicnl department, it will be necessary to sup-
lement the rlarmcceutical manufactuvring rrograr-me ty other

products required for the Mongolian health care.

Coneclusion

For prospective future development of the projected
pilot plant there was further proposed the production of
serum gonadotropin, heparin, and insulin. 111 of thece
products are in strong demand on the world markets, steadily
exceeding the supply, and this situation can be also expected

in the near future.

The technology of serum gonadotropin is presently in

the stage of leboratory research in Morngolia.

Technological rrocedures of heparin and insulin
production have not been studied in ilongolia so far. The
experts recommended to the Mongolian side, in view of the

importance of both products, to scquire the production

know-how from abroad.
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TAGE 1C

The main products of the pilot plamnt will be substances.
Tre manufacture of tablets and injections will receive additic-
nal subetances supplied by the existing pharmaceuticel works

in Mongolia.
o L

It ic expected that the muin buyer of exported goods will

be tl.e Union of Soviet Socialist EKepublics, The Hungsrisn

People’s Reputlic, Korean Feople’s llepublic, Geruarn Demccratic
Republic, Denmark, and Japan are expected to come next. Some ’(
rroducts may &also find interest in other countries. Chbiviously,

the export volume is derendent on the quality or tke products.




Expected consumption in Mongolia and potential expert

Biochemical products

Tetul production

Product Mongolia Export at oilot plant
.......................... - S
Peptone 1 000 31 000 32 0C0
Fepsin , pharmaceuti-
cal grade 5 g5 100

food grade 500 500 1 2CC
Chymotrypsin 10 10 20
Trypsin 2,5 9,5 12 _
Pancypsin 7,5 80 37,5 |
Cholesterol 100 60 708
Pancreatin 1 500 1 500 3 CCO
Blood hydrolysate 1 860 .- 1 860
Dried bile 1 0CO 2 900 3 900
Tablets 30 mill. - 30 milil.

Injections 9 mill. - g.xuill,




CHAFTER III

Per cent proportions of domestic consumption and potential export

Product .
Peptone 3,10 96,90 100
Pepsin, pharmaceutical grade 5 95 160
food grade 50 50 o
Chymotrypsin 50 50 100
Trypsin 20,8 79,2 1¢0
Pancypsin 8,6 91,4 1CO
Cholesterol 14,3 85,7 106
Pancreatin 50 50 160
Blood hydrolysate 100 - 100
Dried bile 25,6 74,4 100
Tablets 100 - 100

Injections 100 - 100

]
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The project is the first step of thedevelopment program-
me of pharmgeentieal industry, based on exploitation of

nonestin row raterials.,

The production programme, issuing from research resul:is
obtained at the Centre for Applied Enzymology and Microbiology,
. is intended to cover hoth the domestic requirements and the

exnort,

The proposed technological project reckons with the fol-

lowing produvction programme:

Pepsin, pharmaceutical grade
Persin, food grade
Tryrsin
. Chymotryrsin
Pancypsin
Cholesterol
Pancreatin
Blood hydrolysate
Dried bile

Tablets

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

If know-how for the production of heparia and insulin
were obtained from abroad, only a minor supplementation and
adaptation of the equipment would allow to include these
products into the production progrumne. 'This possibilily io

envisaged in later ctages,

Production prograume and planned production caracities of thre

pilot plant:

Pilot-plant production capacity:

[}
L',
o

(=]
d
(@]
s ]
»

s

32 tons per year of bacteriological grade

peptone

- Pepsin - Pilot-plant production capaeity:

100 kg per year of pharmaceutical grscde perzin,

100C kg per year of food grade pepsin

- 'psin - Pilot-plant production caepacity:
12 kg per year, and

- Crymotrypsin - rilot-plant capacity:
20 kg per year,
A part of the production of both enzyues will
be finulized in the form ol vials witk sterile
product; a part, in the form of dusting powder
for external use; and the rest, in the forw of
either sterile or nonsterile substances in bot-

tles.




- Pancypsin -~  a mixture of proteolytic enzymes
pilot-plant production capacity:
87.5 kg per year. It will be used for the same
purposes as trypsin and chymotrypsin.

- Cholesterol - a basic component of ointments; major amcunts
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:

3 tons per year.

- Plood hydrolysate - usahle for baby-food manufacture.
-------------- ;Izot-plant production capacity:
‘ 1 860 tonn por year,
The proposed design utilizes only a part

of the raw material -~ beef Elood - 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 solutioné.

The autkors of the present feasihility

study recomnend this alternative as economical-




Dried bile -

Manufacture of

- - - ——— . - -
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ly advantageous, although tke Morgolian side
does not intend to realize tkis variant at

the planned pilot plant.

production of 3 9CO kg rer year is presured.
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 fcr tke
rroduction of peptone will partially serve

fer the preoduction of dried bile.

tablets_ - the projected equipment kras the
capacity of abcut € COGC tablets per Lour.

In tablet form there will be manufactured

the domestie Mongolian preparations Cholenzvm
and Allocho}, and cut of the recoxmended
Cuecroslevax flarzuceuticesl rroducts,
Acipepsol, Faacreolan, Fel Tauri film-coated
tablets. All of the srecified sorts of
tatlets will be manufactured of substances
produced at the pilot plent in quantities suf-
ficient for domestic consumption. This velure
c¢f manufacture will require only 257 of tke

tablet manufacturing capacity. A full

utilizétion of the wkole carpacity of the
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. pharmaceutical department is expected '
from finalization of substances suprlied
from external production sources, in the

volume of 30 millicn tablets per year.

. has n capaecity of £illing 3 Q00 vials
per hour. Sterile filling is reckoned
with of trypsin and chymotrypsin in
solution with subsequent freezing and
freeze-drying in vials, and of pancypsin
in solution with subsequent freezing end
freeze-drying in larger /3CC-ml/ bottles.

| A full utilization of the projected
equipnent is expected frou filling of
solutions of substances produced and sup-

’ rlied by the existing pharmaceutical works
in Ulan Bator, up to 9 millioa vials jper

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 exrected production

volumes,

- Recuperation_of_ethanol and_acetone =~ The recuperation

capacities of the equipment-
- ethanol - 250 kg rectificate/hour,

- acetone -~ 180 kg rectificete/hour,




corresporid to solvent recupcration at thre
rroduction capacities stated before, at .
one~shift or two-ghift work. A capacity

reserve is available partly in the second,

and tren in the thkird skirts.

‘ deminersalized water, 200 liters per hour,

ryrogen-free water, 5C liters per Lour.

- The capacities of the rezzining auxiliary units ensure tlre

opreration of thke pilot plant. ‘

|
|
l
|
f
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CHAPTER IV. MATERIALS AND INPUTS

CONTENIS :

. CITARACTERTSTICS OF MATERIATS
AND LNAUTS

SUPPLY PROGRAMME
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IV. Specifications for raw and auxiliary materialrs

In the pilct-plant operaticns.

materials and other materiails

will be processea.

The domestic raw rateris’s consist in slanglierhouse

offal, of which the follcwing sorts will be used in tle

pilot-plant production:

1/ Beef rancreas

2/ Mutton pancreas

3/ Beef rumen and abomasum
4/ Pork gastric mucoss

5/ Spinal cord

6/ Beef blood

7/ Beef and mutton bile

8/ Beef gastric mucosa

The specified quantities are only fractions of the svaila-le

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,

- s e - -

iarh demestic rew

imported from abread,

metric tons jpe€r year

117
30
552

5.2
18

81,5
60
20
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A. Domestic_raw materials consist in slaughterhouse ofrel.
In Mongolia th¢ livestcck is slaughtered in the course of
Lalf a year. The slaughterlou.e plants sare equijpped with
efricient cool stores, trom which tke raw zaterisls for
the pilot-plant processing can be successively drawn.

The pilot-plant stores are calculated f'or storase of
400 tons of raw materials, ensurins sufficient reserves

for tridging over the jperiod when the slsughterho.se plants

are not working. The storage tempersture is -20 to -7¢ °c.

B, Imported raw_and auxiliary materials
In view of irregular deliveries of imported chemicals the
supply planning must ensure reserves for minimally 4 months,
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 Peoples Republic.

I
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Raw materials imrcrted from abroad

SulpLuric acid

Fhosphoric arid

Calcium oxide - quicklime
Hydrochloeric acid

Sodium chloride
Kieselguhr

Ethanol

Acetone

Sodium hydrogen carbonate
Ainmonium sulphate

Sodium hydroxide solution
Zorium chioride

Hagnesiam sulfate

Culeium chloride

Maiic bend

wlher

Bonir «cid

Grace

ye - wbx

chem, pure

chen, pure

chem. pure

chen. pure

acy

RN AP A
chior pure
choem, pure

purn

chem, Oure

Metric tonc

per yesr
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17.9

31,36 4 3Y.6mP)




SCREDULE 4-1/1 TR .
ESTIMA'E OF FRODUCTICN COST : daTEKIALE AND TRPUTE

ESTIMATE OF FHCDUCTION COST

MATERIALS AND INFUTS ;
FHODUCTICN CF

PROJECT COMFONENT NC. A-O1 DRSCRTFTT(N: o 0
‘ gUNIT ceeT ;
b &4 H t Y
ITEM DESCRIPTICN g iCOVT§ ! ; -
: ' ' FORRIGN  LOCAL ° TOTAL
US Dollars Tg Tg
552 BEEF hUEN AND 262 144 €24 144 (4
ABOMASUM
° 32 EEEF PANCHEAS 15 €00 4P0 CCC 420 000
208  FIOSPEORIC ACID 254 L 295 5 083
487 CAICIUM OXIDE 167 £ 143 £ 133
/QUICKLINF
09  LYDROCELCRIL ACIL 3 00C 700 2 i
AUKILIARY MATERTALS 76 812 76 B12
1€21C* ELECTRIC ENERGY 180, 29 16C 29 160
; KWB
2 10° STEAM 17 34 00C 34 00O
4010° WATER Of 16 000 16 (CO
: m’
® |
- |
| TOTAL 796 712 796 7121

ACARRY OVER TCTAL OF PHOJECT COMPONFNT TO SUMMARY SMEET /SCHEDULE 44,




SCFEDULE 4-1/2 Fomiothose
ESTIMATE CF TFRCDUCTICN CCST : MATERIALS AND INIUTS ) .
' ESTIMATE OF PRODUCTICN COST

|  MATIRIALS AND INPUTS

? PROJECT CCMPONENT NC. A-02 DESCRIFTION: FRCLUCTI(X C¥ FrPSIN |

] | i
!UNIT ' cCuT
No.| ITEM DESCRIPTION COCT | pepp 1 | LCoAL | Tomar
b U'S. Deliars Teg Ty
20 t [DEEF GASTRIC MUCCSA 270C 54(C h"40C
t,2 t TORK GASTRIC MUCCSA 171¢C 8862 °892
o 1,1 t FYDRCCHLGRIC ACID 300C 330¢ 3300
4,8 t SODIUM CHLOKIDE 59CC 1872 1872C
17 m’ ETHANOL 9200 156400 156400
AUXILIARY MATERIALE 1850C  185C0
salém; ELECTRIC ENEKGY 0,18 9360 9360
1501(53 t STEAM 17 2550000 2550000
9 .
| | i
DL T i
o TOTAL | 2770572 770572 |
"/CARRY CVFR TCTAL CF PROJECT COMPCNFNT TO SUMMARY SHFET /SCTFLUIF 4-b/,

| |
| | | | | | | |
\' | [ | Il |




SCHFOUIF. 4-1/3 SLITHE Y l

ESTIMATE OF PRCDUCTICN CCST : ATRRIALS A¥D M) UTS taE 8

ESTIMATE CF PRCDUCTICN CGST
MATERIALS AND INPUTS l

, - - o . PRCDUCTICN CF TRYFSIN, |
PBOJECT COMPONENT No.A-C3 D[UCE\IP?ICN- CEYMOTRY £U 11, FARCYFS IN

g gUNIT ceer '
No..! | 1TEM DESCRTPTION ; CO5T ! | |
‘ 'FCKLIGN  ICCAL  TUTAL |
US Dollars Te Tg ’
20 *+ BEEF rANCHIAS
3C
® 22
85 1500C 1 275000 1 275000
0,84 t SULPRUKIC ACID 4290 3603 36,03
1,57 t HYDRCCHLOKID ACID 3000 471C 4710 f
156,6 t AMMONIUM SULPHATE 8900 1 59374C 1 39374C
0,3 t KIESELGURH 20000 6C00 £.000
0,32 t : SODIUM CHLOF IBE | 39C0 1248 1248
0,495 t ' BARTUM CHLORIDE 20000 9860 9860
0,39 t SODIUM HYDHOXIDE 40% 18000 7C38 7038
0,137 t MAGNESIUM SULFHATE 2500 342,5  342,5
9 " OTHER MATERIALS 6000
" AUXILIARY WATERJ/LS 120000 12000
25,1égwg ELECTRIC ENERGY | 0,18 4500 4500
fzo o’ WATER ‘ 0,4 | 8 8
S o o : ? {,
1 TOTAL 2,8320495 2832049,

/CARBY GVER TOTAI OF PRO. JECT COMPONFNT TC SUMMARY SHFET /SCHEDUIE 4-2/,

: . | | | ! !
| | !
| .




 SCHEDULE 4-1/4 : C7 i

-—-— e = - e

ESTIZATE CF PHODUCTIUN CUST : uaTERIALS sibh [NFUTS 1::5E 9

ESTIWATE CF FRODUCTICN CCST
| MATERIALS AND INFUTS

FROJECT CCMPCNENT No.A-04 DESCRIFTION: PRCDUCT'(N COF THCIFSTEROL

R s e U

| | i
[ | 'UFIT CezT
_ | :
! . COCT. !
'Nol | !1TEM DESCRIPTION | | FGREIGH | Lotns | FOfal
| US Dollars Tg Tg
18 t SPINAL CCRD 1 400 &5 200 &5 GO
6 t ACETONE Y €00 30C00 30 00
3
® 0,9 m ETFANCL 9 200 8 80 8 28C
0,36 t SULPHURIC ACID 4 290 1 544 1 544
AUXILIARY MATERIALS 7 585G 7 550
3
3.1CKWB FLECTRiC ENERGY c,18 540 6o O
72 t STEAM ' 17 1 224 1 224
500 m° WATER C,4 200 26(
B
.'. ' . ! . . { y- ) . ‘
L TOTAL 742488, 74, 488,_4
/CARRY OVEB TO'PAL OF PROJECT COMPONENT TC DUMMARY SHFFT /CCAEDUIE 4-2/

-




CEAP™TRR 1V

me  I20F1C

ESTIMATF OF PRCDUCTION CCSET : ZATHhTALL AFD IN:UTS
ESTIMATI CF FhODUCTICN CCST

SCREDUIFE 4-1/5

| MATERIALS AND INPUTS
PROJECT CCMPONENT No.A-05 DESCRIFTICH: PRCDUCTI(N CF TA¥CEFATIN

f ! ’ ! E UNIT! COET :
gNo? ’ ! ITEM DESCRIFTION | E coct | i | '
| " FukkioN | LoCal  TOTAL
US Dollars Tg Tg"
30 t MUTTON PANCKEAS " 15000 45C 00C 450G 000
o 0.7 gg%g&nénnosm 5360 4 C20 4 020
33,6 m3 ACETONE 500¢ 1AR 700 168 O0OC
AUXILIARY MATERIALS F4 coc (4 0OC o
6.18KWh ELECTRIC ENERGY 0,18 1 08¢ 1080
20 t STEAM 17 140 540
®
‘ |
e TOTAL 687.440,- 687,440, +
/CAHRY OVER TOTAL OF PROJECT COMPONENT TO SUMMAKY SHEET /SCHEDUIE 4<%,

;z ‘




SCHEDULE 4-1/6 . hesin 40
ESTIMATE OF PRODUCTTON COST : ATERIALS AN INFUTS FAGE 11

ESTIMATE OF PHODUCTICN CCST
! MATERIALS AND INPUTS

: THCBDUCTICN CF BLCOL
PRCJECT COMFONENT No.A-06 DESChRIPTIUN : BYDHCLYSa[E

’ ?UNIT '
i coc
| . COST } l |
" ITLM DESCRIPTION ‘ FCRRIGN 'LCCAL | TCTAL |
‘ US;Dellars Tg Tg
81,5 t BEEF BLOOD 1 400 114 100 114 10C
2,87 t SULFHURIC ACID 4 290 12 312 12 312
() 2,76 t CALCIUM OXILE
/GUICKLI:E/ 167 4r.1 461
AUXTLTARY MATFRIALS 10 ¢CO0 10 ¢OC
37440KWh ELECTRIC ENERGY 0,18 (740 £ 740
5C0 t STEAM 17 8 500 8 5C0 ||
3 i
2880 m WATER 0,4 1152 1 1%2
\‘ 1
4 A
o é
' ; ; I
? o H o } s H i ; .{
i
I TCTAL 153, 26%= 153.2% .4

/CABRY'OVEH TOTAL OF PROJECT COMPCNENT TO SUMUARY SHEET /SCHEDULE 4-4)/




SCHEDUIE 4-1/7
ESTIMATE CF PRCDUCTION COST

ESTIMATE OF PRODUCTICR CCST
MATERIALS AND INPUTS

| PROJECT CCMPCNENT No.A-C?7

|
|

ITEM DESCRIPTION

60 t MUTTON AN. BEEF
BILE
1660KWh FELECTHIC ENERGY
115 t STEAM

g 1loo‘m}; WATER
: : ! '

H
i

4

: MATERIALS AXND INFUTS

i“.l i . |
TOTAL

FECDUCTICN CF DRIFL

DESCHIFTICN : BRiLE
gUNIT ! CCsT
,COET | i ?
. FCELIGN ICoAL TCTaL
US Doliars Ty Tg

980 HE 800,~ S8 800, -
0,18 299.' 2997-
17 1.955,~ 1 9°5,~

¢ 0,4 440, - 440, ~

. i i
61 494,- 61,494,-

/CARRY OVER TOTAL OF PHOJECT COMiUNENT TO SUiARY SHEET /SCHELULE 4e

-

5
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STHEDULE 4-1/8

ESTIMATE CF PRODUCTICN COST: AATERTALS ANL INTUTC rAGE 15
3 1

ESTIMATE OF PRCDUCTICN COST

MATEEIALS ANL INPUTS

PHOJECT COMPONENT Ne.aA-08 Dh“LhIP”IUh . ianRUFaClUBE CF TARIRTE

‘ ‘ ‘ |ovit ‘ COST
|

|
| |
FCREIGN L LUCAL TOTAL
US Dollars Tg Tg

AUXILIARY 4ATRBIALS - coSTE SIECIFIED WITE PRCDUCTS

' !
i
! | jcosT

1TEM DESCuIPTION

o 8000KWh ELECTRIC i NERGY c,18 1.440,~ 1.440,=
§
i
: ; o 3 : P | ;
" I TOTAL 1,440, 1.440,-

/CARRY CVER TOTAL OF PROJECT COMPONENT TO SUMMABY SHEET /SUOHEDUIE 4 i

~

i
! |
| . B

— | .
[ T , L
h I l
[ ———




SCHELUIE 4-1/9

t AGH 14
ESTIMATE OF FRCDUCTICN COST : WMATFRIALU ANL INIUTS

ESTIATE CF PRODUCTICN COLT
MATERIALS AND INPUTS

PHOJECT CCMPONENT Ne.A-09 DESCRIpwroy ;0 ANUFACTURE CF SURRILY

PREPARATICONE
i
! ‘ ‘ UNIT cosT
s t o ' .
: : ‘ ) l Vdd o . E '
ITEM DESCHIFTICN FOhr IGN IRV TP
US Dollars Tg Tg
AUXILIARY MATERIALS - COSTS SrEZIFIED WITH B CDUCTG
50C00KWh ELECTHIC ENEBGY 0,18 5.4C0, -  5.40C, -
80 t CTEAM 17

105(0’- 1-560,-

b P
]

{
TOTAL 6,760, £,760,=
) D . . -
/CARRY OVER TOTAL OF PROJECT COMPONENT TC SUMMARY STEET /SCHFLULE 4e.




SCHEDULE 4-1/10 ffff?f?-fy

PAGE 15
ESTIMATE OF FRODUCTION COST : MATFRIALS AND INPUTS |

ESTIMATE OF PHCDUCTICN COST

MATFRIALS AND INPUTSE

PROJECT COMFONENT Ne.A-11 DESCRIFTION : Sognen: BECUFER.TICN

| ONIT COST
! ! ‘ ; lcosw

. ITEM DESCKIPTION ' - FOREIGN {LCCAL TCTAL |
US Dellats Tg Tg

5500 K#h ELECTRIC ENERGY 0,18 990,- 990, -

® 950 ; STEAM 17 ° '16.150, - 16.150,~-
835C m WATER 0,4 3.340,~- 3.340,-
ToTaL 20,480, - 20-480r1

JUREEE IR PCTAL X e P COAPCNENT TC SUMMARY SIRET /SCREDULE 4-2//




ScRFDULE 4-1/11 CYIFT b1V

ESTIMATF OF PRODUCTION COSl : WMATERIALS 4XD INFUTO 1 AGR 16
ESTLATE OF PRODUCTICN CCST

YATERIALE AND INPUTS

I

!

|

P— . o . DESINRERAIIZED 4ND l

PROJECT CCMiONENT Ne.A-12 DESCRIFTICN :  pyi(gpwphik warleR pxa:i
|

l

| -
9 |  UNIT CuST ,
; s
| ! COCT | § |
| ! ITE{ DESCRIPTION FCREIGN  ICCal  TOTAL
US Dollars Tg Tg
3
400 m~ WATER 0,4 16C,-  1f0,~
P 120 t  STEAM 17 2.040,- 2.04C,~
3 .
¢460 m  WATER 0,4 984, - 984, -
. s P ! i j .
| TOTAL . 3,184,- 5,184, !

. |

/CARRY OVER TOTAL OF PROJECT COMPONENT TC SUMMARY SHEET /SCHIDUIE 4-2/ i

R




SCHEDULE 4-1/12 cRATR TV
ESTIMATE OF PRODUCTION COST : ATERIALE XL INiUTS  FAGE 17

ESTIATE CF PRODUCTION CO.T
MATERIALS AND INPUTC

FRCJECT CC.APONENT Neo.A-14 DESCRIFTION ¢ NEUTHALIZATION STATICN

[ l '
! ! l oI cosT ,
| | | CoST | l ! f
M { + !
ITEM DESCRIPTION FCKEIGN  ICQA: T(TAl
US Dollars Tg Tg
1 t SULPHURIC ACID 4,290 4,290,- 4,29C,-
o 14 t CALCIUM OKIDE
/QUICKLIME/ 167 2.538,- 2.338,-
4610KWH ELECTRIC ENERGY 0,19 8.280,~ 8.28C,-
|
; i
| , |
2 s ; ' ! ' i L
: TOTAL - 14,908, ~ 14,508, - 1

/CARRY OVER TCTAL CF riOJECT COMPONENT TO SUMMARY SI'FET /SCREDULE 42/,
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TLED! 1F 4-1 13 ]
SCEEDY /15 Chai 1 F iV
ESTIMATE CF PRCDUCTICN COST : YATSRIALS AND INFUTE S 1e

ESTI'ATF CF PECDUCTICN CCCT
ATFRTALS AND INFUTS

. STChAGE - F IVFIAM
A + T - g oC ’ T : : u 3 . ~A~ 3
FECJECT COMPCNFNT WNo.A-15 CLCFECRIPTICH CARLE SOLVESTS 1
| I ‘ ! ! '
’ ‘ i ‘ LeIT cOOT
o | Ceey | '
ITER DESCHIFTICN FolE TGN [N TCPAL
'S Dollars Te Ty
B8CCKWH EILECTRIC LRNERGY G, 18 144, - 144, -

}

| TOTAL 144,-  144,-
/CARRY CVFk TOTAL OF PROJECT COMPONENT TO SUMUARY SHEET /SCHELULE 4-.




CCHFDULLE 4-1/14

i
!

ESTILATE OF PHRODUCTICN COST : MATLnIALS AND INPUTS

Lo

CHLFTZ: IV

- e - -

CTIMATE CF PHODUCTICN COST
MATRRIALS AND I7PUTS

N , . | . PRFUSURE AIR AND
PHCJECT CCMFONENT No.A-16 DESCRIPTION : yiinSy CENTRAL

i
g ' UNIT COST
| | i jcosr |+ l !
ITEM DESCRIPTION 'FOREIGN . LCCAL  TOTAL
Y ;’:u» i A0S IT e T‘g
SCACKWH EILCTRIC ENERGY : 0,18 9.00C,- 9.000, -
3 ;
1C0C m~ WATER 0,4 4cC, - ace, -
\
- 0. 4C0,- . ,-

Vil v ’ v o ’ : ‘ S N ? 5 ' s e oy e
0 SR Lo o NENT T SUM kY o | U S FR W | 4=y
|




SCHELULE 4-1/15
LETIYATE CF FRODUCTION CUS

"
]
i MATEHIALS AND INPUTS
i

FHOJECT CCMPONENT No.A-17 DESCAIFTICN :

v
o | !
1

. ]
. |
: ‘ i

|

158Q10KWh ELECTRIC ENERGY

 ITEM DESChIPTION

i
b

: MATERIALS AND INPUTS FAGFE 20
FSTIMATF CF PRODUCTION CCST

COCLING PIANT

CHAPTER IV

Uit COST
 nosT | ‘ ‘
| FOREIGN | LCCAL ' TOTAL
S Pollor Ty Tu
- ‘h
0,18 284.4CC,-284,4CC, -

ANT T LU IARY

I
1
i

284.40C,- 2R4,4CC, 7

CEERT J0UTID N 4=2yy




SCHFPULE 4-1/16

CEAPTER 1V

: PAGE .21 .
ESTIidaTE  PRQLUCTICN CCST : MATERIALS AND INPUTS
[ e R - T . 1
ESTIVATE CF PHODUCTICN CCST
MATERIALS AND INPUTS |
PHOJECT CCMPONENT No.A-19 DESCRIPTION : AIR CCNDITIONING
UNIT COST j
COST R Ty
ITEM DESCHIFTICN . FCHMIGN | LOCAL TCTAL j :
~ e UR Ec:ﬂ ]ag:_: ::fg. L _T'gt !
3 " T
’ y
i |
| |
? | 7
| ! i
} [
| |
; . ' |
i ' :
i
o |
: ;
| !
. : |
o i :
. ! |
b ! !
o - |
| * ; |
Lo ; ' |
. | | |
! : | j
i | i ’
! | ! L ;
] | : ,
. ] {
! i ' ! | |
A | ! ! |
#:'_“"lf,‘_i“. “_L_‘ o T TR I : ‘ i'.A SRR, SUou AP et ;‘.'Lf.", oL ]
| : SRNY e Ga120,- F120,-
l RN h o NETE T LU TR /500Ul 4eof,
l Il




SCHEDUTE 4-2

SUMMARY CHLET-PKCDUCTION COST: MATERIAL AND INPUTS

-~

Ne.

A-C1

aA=Q<

l’l‘ ] 3

A-14

A=1%

A=17

!rhUDUCTlcN OF

FRCDUCTICN OF

FRCDUCTION OF

| ANUFACTUR®
CMANURACTIHE OF

PRCDUCTION CF

SUMMARY SHEET <« PHODUCTION CCET

YATFRIALS ARD INJUTS

FHCJECT CUMPONENT
DESCHIPTICN

PRCDUCTICN COF PLETCONE

FEPSIN

TRYPSIN,
EANCYJ SIN

PROCLUCTICN CF
CHYYCTHYPSIN,

PRCDUCTION OF CHCIESTEHOL

PANCREATIN

DHIED EFILE

Cr TaBLETS

CTRETIE
Pl roia TICNS

CCLVERT hb OUPLEATION PLANT
DELINERATIZEL AND PYhOSLNFKREER
NATER FIANT

WEITTHALT ATICT LTAaTICN

CTOhaGk Ck THr la Laabil
COTVENTS

e LURE

AlF AND VAao.UH

© Ok Thad

' A.IE;

COCVUTING BIANT

CCHUDITHONING

CHAFTIR 1V

khODUCTIOH CCET C..hRIED CVER

RIQOD HYDHCIYSAT%

FCREIGN I.CC_I"xI"lc"g‘ TOTAIT'y
) 79€712,-| 796712,-
R770572,- 12770572, -
2832049, 5 (2832049, 5
74488,-| 74488,-
£8744C,-| €87440,-
-
153265, 153265,-
| 61494,-3 €£1494, -
4 , ; -
| 1940,-]  1440,-
L6760, €760,
. 2048C,-| 20480, -
3184, - 5184, -
14908,-1 149Cc, -
144, - 144, -
94CC, - 9400,
| 284400, -| 2844CC, -
6120, - €12C,
1
} 1
l J
‘: 1
|
&7:39%(!§ Z7¢J85§{2
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The all-stete territoriel conditicns in Mongelias for
the selection of & locality suitsabie for the develcpment of
biochemical production for the pharmaceutical industry issue
from an exploration of the whole territory. Principially
such a locality must have sufficient scurces cf raw masterials
in the form of slaughterhouse offal. In llongolia three

slaughterhouse rlants are opersting at present. The largest

. of tkem is located in the capitel eity Ulen ketcr. Trerefore

the decision was made, in the all-naticnel interest &s well
as in accordsnce with the plant operation economy, tc build
up an integraeted biochemical works in this leccality. The
largest raw material source as well as technologically and
technicelly skilled personnel are available on the spot. The
general infrastructure is advantegeous /lebourers, lodging
fecilities, social funds/, and the connection with the urban
agglcmeration is immediate. The distance between the

bicchemical integrated works and the slsughterhouse plant is

. about 1 kilometer, and communicaticn interconnexicn will be

ensured by & city roadway.
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The projected biochemical pilot plant will te a part of
the planned biochemical integreted plent in Ulen Betor. The
Mongolien party had prepared 5 building lots for selecticn.
Uron the expert team’s recommendation a lot in the west part
of the city was selected. According to the master extension
plen the territory concerned lies within a future industrial

gzone. The Mongolien rarty orIfers the lct cost-free.

The lot concerned has tke follewing advanteges:

I. from the transportation'aspect, a possibility of
connexion with the city roadway network and rail-
roed,

1I. a favourable lccalizaticn near the main raw material
basis;

I11. a possibility of immediate connection with

steam pipeline

electricity mains

weter mains

sewage network,

The remainirg 4 lots were found unsuiteble, mainly
beceuse of complications with the connexions with energy
sour~es or of & tco great distence from the rew materiel
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 vus
elatorated and consulted with participation of the OfTice of
the Chief Architect of the City of Ulan Bator. The experts and
tre Chief Architect resched principel agreement in the lot
selecrinn, and the Cffice handed over the necessary maps and
plans tc the experts.

The selected buildingz lot is plane, its cubsoll concista
of compact gravel sand. In the western directicn it neighbours
on & new heating plant No. 4 under constructicn. Cn the
nortrern side connections are possible with tr~ city com-
rmunication, steam pipeline, and electricity mein. The southern
part of the lot off'ers counections with a reiiroad siding and
with the city water main. The ezstern side is reserved Ior
exte.icion of other industrial pients. The longolian Larty
was advised to carry out without delay Lydrogeclogical ex-
pleration, planiretric and sltimetric measurements, inclusive
of fixing tlke supply and sewage networks for intended con-
nections. From the infrastructural aspect the selected lot
is well provided for. It is practically & part of well-equin-
ped city with mass transportation facilities, and witr
developing housing facilities and social security.
Infrastructural costs, at least in cornection witrn the
projected pilot plant, are not envisaged. 'lre sccio-eccnomical
environment is in agreement with the expected developuent and

controlled by several planning systems. Frivate interests
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in the lot are nonexistent, the lot’s proprieter is the state.
This chapter is complemented by schemes of the whole state
territory /Fig. I/ with demarcetion of the locelity concernaed,

and of the topographical situation in the city proper /Fig.II/.
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The climate is of the mountein type. Ulan Bator kas an
altitude about 1 3CC m above tke sea level. Accordingly, the
air temperatures racge from ¢35 °C to -40 °C. Tee winter
season practically preponderates during 2/3 of tke year. The
atmospheric relative humidity averages 30 to €0 per cent;
these minor values are determined by the rain- and snowfall
values in tle given territory, amounting to 300 mm/year. It
is nairly & minor snowfall. Extreme rain- or sncwfall is
rare and does not occur currently., Western wind flow
preponderstes. Yaximam wind velocity cf 8C--90 km/h is
excepticnal. Cwing 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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PRCJECT LAYCUTS




The pilot plant for the future biochemicel integrated

works is designed with a view to comply with the requirements 7

of 1

- the production plan

t
- the materisal supply plan !

the technological processes proposed

the optimal techknologicel equipment, which should have an
universal character

the local conditions

the building process

the production progremmes envisaged in the future

The whole complex of tkese aspects is taken into account
in the layout plan, considering the entire pilot plant as a
self-contained entity. It is presumed that the pilot plant
will be realized in advance, and therefore the following

separete services and facilities are planned fer it:

- raw materiel supply
- storage service

-~ energy supply

- water supply

- social premises

- quality control lsaboratories

- administrétion service
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The machinery and_technological equipment proper is of
8 fairly universal character and expedient for the proposed
production programme. The planned pilot plant in fact is a
link between the research and the production. This idea is
also inherent in the prosp.,ctive master plan, whose uraft
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 general design presumes that'the biochemical part
will be provided with machinery and equipment with
preponderantly downward-motion /gravity/ flow.

The biochemical section also will represent the entry
for solid and liquid raw materials, and the entrance and
exit centre of energies. In this section the final product
is a substance, which either is a marketable final product

or is sent to the pharmaceutical section for further
processing. In the pharmaceutical section the substances
produced in the biochemical section are processed to sterile

substances or compressed to tablets, and these products are
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filled into containers and packeged. In the pharmaceuticel
part the storage services serve the needs of the dispensing
form production; mainly packaging materials and constituents
are stored here.

The forwarding department is tke terminus of the products.

To ensure good manufac.uring practice at both production
sections and the required quality of thke final products, the

‘ gquality control unit must operate. This unit provides corplete

laboretory services. By accertance, in-process, and final
controls it ensures that the final products meet tlre
pharmecopoeigl specifications.

In the laboratory section suitable rooms are provided
for the administration, centrsal socisl rremises, ard
meintensance.

From the following scheme it is evident that the seversl
sections have separate premises serving their specific

operations, but all three sections are integrated to &

. functional unit with mutual intercosnexions.
2% %
/ / FROLUCT ION
PHARIACY BRIOCHENISTRY i

LABORATORY
CONTRCL

Nk
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The horizoatal interconnexion of all three sections is
given by the uniforz lime of floors. The vertical intercon-

nexion is ensured by suitably localized 1lifts /hoists/ and '

m

stzircases. The overall layocut documents sre cenclosed in a

separate back envelope at the end of the present report.




- e T — . W G T G A Y e e T W B NS G WD R A e S e M S D T e W G e e SR G e R W S G e Se W SR W e

=Y =’ SRR —Puagnpurif—Guarap Y g4

plant is a three-floor building with the ground dimensions
55m x 16m. At the £ 0 level there are localized the store-
rooms,coaié_ci' stores, energy machine roous, transformer roon
35/C,4 =V, cceling engine roome, rump station for the

solvent store, and freeziuy rooms for raw meterial.

The flcor + 4,20 as well as the floor ¢+ 9,(C are adapted
for biochemicel orerations, mainly in the form of halls.
These technological operstion rooms are complemented with

cooling boxes, air conditioning ststion,

auxiliary storeroom, and water deminerslizatiom plent.

ground dimensions 43m x 13m, is a two-floor building. At the
+ 0 level there are localized the storercoms for packaging
material, glassware, chemicals, intermediate products, and
final products. The forwarding depertment also is an integral

part.

building with the ground dimensions 43m x 16m. The 2 O 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 leboratories,

ensuring the clearance of products from the biochemical
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section either to the store of final products or to further
processing in the pharhaceutical section, and from the
pharrzaceutical section to the store of final products.
Complementary components to the laborstories are certain
operation rooms at the + 8.40 floor, where the rem&ining
rooms serve various other purroses: offices of the pilot
plant head and the laboratory head, studies, library, and

administration rooms.

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

a works canteen facility.
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The general conception of the project follows constantly

.

-3

the principal idea ocutlined in the "..ALUAL rCi THY Inrrsha

o

CF INDUSTRIAL FEASIRILITY STUDIES" /1978/. For this reason,
and with the aim at the maximal complexity of the solution
with the intention tc obtein correct estimations of the
investment costs, the study is divided int> several parts, as
follows.

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

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

A - 03 Production of trypsin
chymotrypsin
pancypsin

- 04 Production of cholesterol

- 05 Production of pancreatin

- C6 Production of blood hydrolysate
07 Production of dried bile

- 08 Hanufacture of tablets

- 09 Manufacture of sterile substances

o o o o e P
]

- 10 Quality Control laboratory
- 11 Solvent recovery plant

12 Water deminéralization plant

» = b
]

- 13 Engine room for steam, condensate,
and hot water production

ICH




CEAFTFE_VI

- -

""""""""""""""""""""""""""" FAGE iC

A - 14 Neutralization plant

A - 15 Store for inflammable solvents

4 - 16 Central pressure sair production '
- 17 Cooling rlent

- 18 Trensformer station 35/0.4 kV

19 Air conditioning station

- 20 Maintenence shops

= e e
!

- 21 In-process transportetion

Bailding part

P - 101 Prepsration of the land for buildings
B - 102 Outside connections of electricity 55/0. 4KV !
B - 103 Outside connections of water supply
B - 104 Outside connections of low voltage electricity
B - 105 Outside cornections of steam /pipe lines/
B - 106 OQOutside connections to city sewsrare
B - 107 Hosadways
. B - 108 Store for liquid material
B - 109 PRiockemical pilot plant
B - 110 Pharmaceutical pilot plant
B - 111 Quality control and social premises.
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Documentation completely elucidating the expert group’s designs

Fig. 1 Central Asian are& v th outline of Mongolia and
localization of Ulan Bator /1 : 15 OCC 000/

Fig. I1 Detail of locelizsatior of Ulan Bator with outline
of site provided for biochemical integrated works
/1 : 10 000/

Fig. 1I1 Scheme of general plan of site coverage end
localizetion of pilot plant /1 : 1 CCC/

Fig., IV Iilot plsnt - grcund floor ¢ C
Fig. V Pilot plant - floor + 4.Cm i
Fig. VI Filot plent - floor + 8.40m /9.0Cm/ |
Fig. VII Sectional view I-I’
Fig. 71 Sectional view TI-11°

® The documents Fig. I - VIII are contained in attacked beck

envelore.
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The documents Fig.IX - XVII are
- TECHNOLOGY in the appropriate

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

Fig.
Fig.'
Fig.

Fig.
Fig.,
Fig.

Fig.
Fig.

IX

XI

XII
XIIIX
LIV

Xv
XV1
XVI1

XVIII
XIX

XXI
XXI1
XXIII

XX1v
XXv

block chart,
block chart,

block chart,

block
block
block

chart,
chart,

chart,

block
block
block

chart,
chart,

chart,

flow
flow
flow

chart,

chart,

flow
flow
flow

chart,
chart,

chart,

flow
flow
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Fig. XXVI flow sheet, A - 12 Water demineralization

Fig. XXVII  flow sheet, A - 13 Engine room for steanm, '
condensate, and hot water
production

Fig. XXVIII flow sheet, A - 14 Neutralization plant
Fig. XXIX flow sheet, A - 15 Store for inflammable solvents

FPig. XiX flow sheet, A -~ 16 Central pressure air productiocn

The documents Fig. XVIII - XL are contained in attached back

envelope.
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In the reservoir 8, calcium hydroxide solution /lime miik/
is prepared. The raw material /paunch aand veatricle; is minced
in the mincing machine 10 and transferred into the reactor
1 a-d. The presumed charge size is 30U Kg into one jacketed
kettle. Previously minced activated pancreas is added to the
ruw material, and the mixture is stirred for about 7 Lours,
with occasional additions of lime milk. Then the acidity of the
mizture is adjusted with phospnoric acid, and thke so0lid
fraection is separated in the centrifuge 2 &/b/. The wuete pulp
is usable in thr - +ure as fertilizer. Tne Tiltrate is cci-
lected in the reservoirs 3 a/b/, from which it is pumped into

the film evaporator 4, where it is concentrated to 1/2ZC of the

-~

original volume. This liquid is collected in the jacketed “et-
tle 5 a/b/, in which it is diluted with &n equal voluue of
demineralized water. This solution is filtered througk tre
plate filter 6 into the reservoir 9. From this reservoir it is
pumped into the spray drier 7, which yields 141 ko of product
per day.

For cxport purposes the product wusi comply with quality
demands of the United States FPharmacopeia ££ /USPE (i/, Netional

Formulary £V,

The basic in-process controls: the solution vefore drying

wast rave pH 5,5-6,5 and must be clear,
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dax. Pnergy, Input/E haw_pateriel /[ shirt /8siiits
Stean 0.48 T/H 77T per Zay/
y Paunch and Ventricles ¢ sy
Electricity 56 K E3P04 ¢ ventric.es %o/_x
Cooling water 8 m /i ca (CE) 2 f; Z
a2/.0 L
1 GRINDING . paunch + Ventricles C.,) T
|
Pancresas C.cC15 7T
2 HYDROLISATIOX | 55504 él_L 3
water o ou
® y Ca {CH)2 17.6 L
—
Jaste 350 L— 3 CENTRIFUGATION
! €00 L
I
Vapor 350 L
4 FEVAPCRATION ;
| 250 L
. 5 DILUTION —~ Demi weter 250 L
500 L
6 FILTHATION
0.01765 T/shift
7 SPRAY DRYING | 25*“1 g;gggr

- e e an - w

Solid 0.55 T
Water 350 L

i
|
|
N




10C kg of raw material /hog gustric mucosa or ox iripe/
ie minced in the mincing machine 1 and transierred in-o the
autolyzation kettle 2a - 2c¢. Hydrechloric acid is added and
the mixture is autolyzed for 48 hours at 40 °C. The kettle
. jacket is beated with hot water heated in the boiler G 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 prcduct is purified and
precipitated. With respect to the sort of the product, ethancl N
or sodium chloride serve os precipitants. The rrecipitate is |
coilected on the vacuum filter 6 and dried on trays in the
drier 7. Ethanol is recuperated for repeated use /equipxent
A-11/.
The dried product is pulverized in the grinder 9 end put

® through the sieving machine 8.
about 2,-kg of wmedicinal perpsin, or 5,-kg of industrisal
pepsin is produced from 1CO,-ikg of raw auterisal.
ror export purposes the wmedicinul pepoin wmust full in

quality demands of Food Chemicul Codex /FCC/ - US4, with

proteolytic activity 3000-3.500 USP units.

i o
L




1. ifedicinal S <
2. Industrial

Yax. Energy_ Input/d Row _meterisl shift/csy
Steam 0.0 T/H Lucous mexbrane 0.1 7
Electricity 10 mﬁz HC1 5.6 L
Cooling weter C.5 md/H C2H5CE 965 7¢0 1
1 GRINDING — Mucous Membrane 0.1 T
L pel 3.6 L
2  AUTOLYSIS | Water 1C0 L

waste 0.01

' 3 SEPARATION ON SIEVLES

Tiaste 0.005 T—| 4 PRECIPITATION L C2H5CH 967 680 L

C2HS50H 86%
to regeneration
80C L

Solid 0.015 T

J

. 1
5 FILTRATION T C2H%CH 2C L

0.01 T /0.04 T/
6 DRYING

[ SV —

0.002 T /0.005 T/

7 GAINDING

7 0.002 T /6.GC05 T/
Reke :

8 SIEVING

__Pepsin for medicina purposes C.1C4 2/ear
52 shifts/year

!

|_Pepsin for industrial purposes 1 T/yecar
2C0 snifts/ycer
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A - 03 Production of trypsin, chymoirypsin, and pancypsin

The basic raw waterial for all three products teo be
manufactured in the proposed equipment is either bveef 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 st ordinary temperature /25 O¢/ ror about
7 hours. After its completion the mixture is put through
the sieve 3, 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 f
precipitate is collected on the stainless-steel filters 6a,
6b. The acid filtrate is piped to the neutralization plant
/A-14/, processed there, end piped into the sewage. The
retained precipitate is purified on a laboratory scale in &
laboratory provided with adequate equipment 7 &nd a refrige-
rator box 8.

From 1C0,-kg of pencreas 0,06 kg of Trypsin arnd €,1 xg
of Chywotrypsin, or 0,25 k2 of rancypsin is obteaired.

For export purposes the products must counnly with demands
of United States Tharmacopeia XX, The products must tave the
following proteolytic activity units: Trypsin 2.5C0 USP units,
Chymotrypsin 1.000 USP units and Pancypsin 25C USP units.

The products must pass the microbial limit tests.

Necessery in-process controls: The product tefore

lyeoprhilization must show the resicdue on ingotion max. 2,55,
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TRYESIN SHLE L Lol
PANCYPRSIN Pl cl
lax. Energy_ Input/H Raw_zsterial/shift_[2shifts/dzy/
Electricity 8 kWH Pancreas c.1 7
Cooling water 0.2 m’/H E2504 .C19 7T
{ NH4 )25C4 0.16 7
Kieselgur ¢.Cl 7
HC1 C.CC58 7
Nall 0.002 T
' 11l GRINDING ] Pancreas 0.1 T
2 EXTRACTION ——H2804 C.C0C19 T
[0.0519 T
. L N ON E
Waste0,05 T— 3 SFPARATICN ON SIEVE
| 0.0519 T
o
4 SALTING (¥94) 2504 C.16 T
e
| 100 L
Liquid sink | . .
. 1C0 L pB 2-3 5  FILTRATION Kieselgur 0.Cl T
IABORATCRY | EC1 0.0C58 T
6 PURIFICATION i NaCl C.CG2 T
7 REFRIGERATCR BOX !
Chymotrypsin  0.02 T/year
Trypsin 0.012 T/year
Waste | Pancypsin 0.0875 T/year
Solid 0.05 T

Liquid sink 1C0 L
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For the production of cholesterol the basic raw =zatericl,
beef spine cord, must be first dried. The raw waterial is
minced in the mincing machine 1 and dried on trays in the
shelf drier <. The dried raw material /dailv vield 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 3 and extracted with acetone Icr ahout
hours with stirring and moderate cooling. The wmixture is
then put through the pressure filter 4. The extruzcted Tuly
is waste product. The filtrate is collectec in tre reservoir
5, from which it is pumped /pump 20/ into tre film
eveporator 6. The concentrated solution 1is collected in tle
kettle 9 and evaporated there to dryness. The irternmediste

. rroduct, pooled from 6 primary operations, is extroccted in

the xettle 13 with ethanol, with sulphuric acid added, at

~

a

[

the hoiling point of the extractant mixture, under tre refll:

cooler 14, The hot extract is put through the nmonccell filte

31

15 and collected in the kettle 1€, in which crystullization
proceeds under water cooling. The product is recrystellized
once in the sauwe equipment. The final product is coliected
on the suction filter 17 and dried in the vacuun shelfl

drier 18. The dried product is sieved.




l
.

from 1C0,- kg of fresh spinal cord about 5,9 xg of

ckelesterol is produced.

For export purposes the finel product wust comply with
quality demands of the USF AL., page 148.

o

In-process controls: The product after recrystsalliizution
rmust show the welting point 147-150 °C &nd specific rotation
-j4° 1o -580. If this vulues oure not achieved tlo product

must, be recrystallized,

The etranol and acetone used in the operzstions ere

regenerated at the plent A-11,
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4205 _rRODUCTION OF CHOLESTERCL _Eharir VI
Yax. _Energy_Input Raw_moterial/shift /2 shifts/dayzy
Steam 0.1 T/H Spinal cord 0.05 T
Electricity 6 kWH CH3COCH3 350 L
C2H50H 25 1
H2504 0.55 L
1. GRINDING Spinal cord 0.C5 T
L 0.05 T
2 DRYING
l__0.015 T
3 STORE
® T ooy T
4  EXTHACTION — CH2COCKS 350 L
| 350 L
Waste C.01 T——1 5 FILTRATION
| 350 L
CH3CO0CE2~350 L 6 /1/ EVAPORATION
for regeneratigg— ;
7 /2/ EVAPCRATION
{ 0.005 T
8 STCRE
0.025 T raw mat,
——~“~“”EXTHACTIQN“Q—“”“'—-H2SO4 3.3L /6 shifzts
9 FROM 6 SHIFTS C2B5CH 75 L /& shifts
l ~ S0 L
o ] '
11 CRYSTALLIZATION |
cznsonéllsc L___ 'i - 1o CauSCH 75 1/6 chiftc
for regeneration] L2 FILTRATION |
|
13 DRYING
l

‘ yaste

Solid 0.02 T
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1CC,~- kg of pancreas is minced in the mincing :tchire 1
ené transferred into the extraction kettle 2, where it is
extracted with water.for 5 hours at 20 OC. Tren the mixture
is let out through the sieve 3 and the extract Is collected
in trke reservoir 4 a /b/. The pulp retained on the ricve g

unobrle nte foodpbail’ ., Peca Lhie collectod cstrneh poncreat i

is precipiteted with acetone. The precipitate is collecte

o
(@]
&

the suction Tilter 5. The wet product is transferred into

the kettle 6, slurried with acetone, and collected &gein on
tke suction filter 5. The acetone is sent Ior regenerstion
to A-11. The final product is dried completely on trays in

the shelf drier 7, snd 10,- g of final product is obtained.
rancreatin for medicel purposes must comply with cdensnds
of USP XX /page 580/.
The in-process control: Zefore final jgrinding tle

content of 1I'ut waX. 3.
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4202 _PRODUCTIOR_OF PANCREATIN JSHASTER T
Max_Energy_Input/H Raw _materiel/shift /2shifts/day/
Steam 0.06 T/H Pancreas 0.1 7
Electricity 13 xkWH NaHCO3 C.C025 T
CH3COCH3 750 1L
1 GETNDING —— Pancreas C.1 T
o wotloer 00
. O BATHACT LON Naticoy coeony
— Ingredients
Waste 0,05 T —f 3 ST "ARATION ON SIEVE
4 PRECIPITATING —— CH3CCCE3 72C 1,
CE3COCH3 70%-1000 ) X
for regeneration > CENTRIFUGING
® 6 PURIFICATION —— CH3C0CHES 2x15 L
7 DRYING

Pancreatin 0.0l T/shift
3 T/year
300 shifts/year

Solid 0.05 T
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The basic raw material is beel blood. 175 liters blood
is transferred into the kettle 1, sulrhuric acid is added,
and hydrolysis proceeds &t 120 °C and the [ressure corres-
ronding to the temperature. The hydrolytic process takes
3 hours. Then the mixture is cooled, neutralized with liwe
milk in the reservoir 2, and filtered 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
evapcrator 5. The thickened liquid is filtered on a lavoratcry-
-scele equipment. The yield of thickened liquid is about 15
liters per day. After filtration it is dried in tke spray
drier 9. Before drying fhe filtrate can be stored ir a Ire-

ezing box, which is a part of the laboratory equirment.

16,2 kg of blood hydrolysate is produéed daily in 2 skifts.
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P;’.CE 4.’.;
Max. Fnergy_Input/E Hew_meteriel/shift (2 skifts/dey/
Stean 0.14 T/H B%ood 175 L
. v E2504 3.5 1 :
Cooling water 1.2 m’/H Oxalic Acid C.C0C15 7T
Blood 175 L
: z
1 HYDhOLYSIS e T
———___ Ca (CH)2 0.CCC6 T
Waste 0.01 — 2 FILTHATION
CaS04
350 L
3 EVAPORATION Oxalic Acid
4 IABOHATORY
5 SPHRAY DRYING
——Blood Hydrolysate 0.C081 T/shift
0.Cl62 T/éay
Vgste

Solid 0.01 T/shift
Viater 320 L/shift
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A - (07 rroductlon of dried bile

Cwing to tkhe season-conditioned campaign charscter oi tre
work in the sleughterhouse integrsted works, all bile collected
must be first thickened to about 1/5 of its originel veclure,
and the thickened intermediete product stored in a freezing
bex 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, vkere 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 produciion of peptcne.

Fron 500,- kg of fresh bile 32,- kg of the finsl product
is obtained.

For export of dry bile f'or medical use the product must

conply with demands of National Formulary XI. It wmust contain

min. 40% of cholic acid, and must pass the microbial limit

tests.




FIG. XV

A-07_ _FPhCDUCTICK CF DRIED_FILE JCHAPTER VI
PAGE 28
Max. Energy_Input Raw_materisl/shift

Steanm 0.07 T/H Bile 0.5 T
Electricity 1.7 k#H '
Cooling water 1 »’/B

1 SEPARATION CN SIEV] Bile 5C0 L 0

® 2 EVAPORATION ;

3 TC CCCILED STOUKE

4 SPRAY DRYING

Dried bile C.032 T/shift
1 shift/day
3.9 7/122 days

Vaste

Iiquid 400 L
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A - C8 Manufacture of tablets
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The substences produced in the pilot plant will be
processed to the tablet form as follows. The substsrce is
moistened end kneaded in the kettle 1 together with the
necessary constituents; the mixture is put through the
sieve 2 and dried on stasinless-steel trays in the dryer 3.
The dried mixture is sieved &sgain &nd pressed to tablets
with the tabletting machine 4. In some instances the tgblets
will be film-costed ir the film-coatirng machine 5. The
tablets will be filled into contairers with the filling

mackine 6. Iabelling and putting iatc cartons are assumed

to be performed manually.




FIG. AVI

A-08 MANUFACTURF._OF TAERLETS CHAPTER VI

- e oo e

PP Ry =g e X

Electricity 3 KWH

PAGE 30

Substance C.02 - C.C3 T

1 MOISTENIRNG

Substance C.02-0.03 T
| C2B5CH

2 SIEVING

3 DRYING

!

4 TABILET LL2CEIXE

3000 tablets/H

5 COATING

€ FILIING

bottles
stoppers

24000 tablets/day

7 PACKING

|
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Some of the products prersared in the chemical cepartments
of the pilot plant will be processed to sterile preparations

ir the pharmaceutical department.

The substance is dissolved in the kettle . The solutionm
is sterilized by filtration through the feitz filter . The
sterile solution is then filled under sterile conditions
with the fiiling machine , fed with viels ard closures
presterilized in the double-door autoclave . Filled visls
witk crimped closures are labelled and packaged in the ap-

rropriete rooms of the pharmaceutical depertment.

In other instences the sterile solution is filled manual-
ly into 1C0-ml bottles, shell-frozen ir the shell-freezing
apparatus , and freeze-dried in the existing leybold plsnt.

For this freeze-drying & reconstruction of the existirg

freeze-drying plant is envisaged.




FIG. XVII
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Electricity 13 kWH
Steam .05 T '

—
J

8 L solution —{STERILE FILTRATICLT—6 L selution/day

T

. Sterile -1,____,__/__...--._{ Sl
bottles " - S :
Sterile _| STERIIE FIlLIl\ul FILLING ‘
stoppers ' ‘
filled bottles out J
PACKING FREFREEZING !

FREEZE DHYING




CHAPTER VI

This unit is intended to provide the laboratory in-
-process control, firstly, for a part of the production of
chemical substances and, secondly, for a part of the
pharmaceutical manufacture, and in general, all phases of
the technical quality control. To ensure these requirements,
vse 7ill be made of the existing equipment owned by the
laboratories of the Research Institute of the slaughterhouse
integrated works in Ulan Bator, which equipment will be
moved into the new premises in the pilot-plant building, and i‘

new complementary equipment will be provided. The new

equipment is specified irn the list A-10.
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PAGE 34

A ~ 11 Regeneration of ethanol and acetone

For economization of the pilot-plant operation,
regeneration of solvents, especially of ethanol and acetone,
is envisaged, ie, of solvents used in the technolcgical
processes specified before, The capacities of the equirment
have been chosen so that the regeneration can be completed
during one, maximally.two, working shifts. In this way 8
reserve capacity is available in caese of any changes in the
production programme. Such changes can be expected in view

of the universal character of the proposed pilot plant.

The solvent regenération plant is technologically con-
nected with the operation unit A-15 Inflammable solvent store,
where both the solvents waiting for"}égeneration and the

regzenerated solvents are collected.

From the inflammable solvent store the ethanol mixture
to be regenerqted is pumped to the continuously operatirg
rectificatic~ plate column 2, and the acetone mixture to be
resenerated 'to the rectification packed column 5. The sol-
vents to be regenerated are pumped into the feeding
reservoirs 1 and 4a. The purified solvents are collected in
the reservoirs 3 and 4b and piped back to pure solvent
reservoirs placed in tbe inflammalle solvent store. The

ce jacities of the rectification columns are about 2C0 - 250

liters of regenerated solvent per hour.




This operation unit ensures the production of demineralized
and of pyrogen-free water for the needs of both the pilot-plant

laboratories and the productiocn processes.

Fcr the preparation of demineralized water, a standard
automatic glass plant 1 is envisaged, with cyclic regeneration
of the filling. Its capacity is 200 liters of demineralized water
per hour. Demineralized water will be distributed to the
consumption sites by gravity.

Pyrogen-free water is distilled from demineralized water
punped by the pump 3 into the jacketed kettle 4. The water
vapours escaping from the bciling water are liberated from
possible carryover water droplets by their re-overkheating in
the condenser 5, provided with indirect high-pressure steam
heating. Condensed and cooled pyrogen-free water will be

collected in the resexrvoir 7 and distributed to the

consumption sites by gravity.
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This operation unit provides the pressure reduction of
steam, piped from an external source, down to the pressure
used in the production operations at the pilot plant.
Simultaneously, with the aid of the countercurrent heat
exchanger 2 the unit ensures the production of hot water for
operational and hygienic purposes. Water heated to 55 °c
will be collected in the reservoir 3 and piped from it to
the consumption sites. The entire hot-water production

process will be controlled automatically. '

In the reservoir 1 the condensate will be collected
from the production premises and from the heating system of

the pilot plant.premises, and automatically pumped with the

pump 4 back tuv the heat exchanger.
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A - 14 Reutralization plant

This plant ensures the neutralization of waste waters
from the production and laboratories before their outflow
into the sewage system. The whole plant operates automatical-
ly. The waste waters flow into the reservoir 1, where their
mutual preneutralization proceeds. Then the waters overflow
into the reservoir 1b. The contents of both reservoirs are
continuously stirred vigorcu.l', With the aid of the pump 4
the waste water in the reservoir 1b is circulated. At the
outlet of the pump a pH-meter sensor is placed; the pH-meter
governs the dosage of either sulphuric acid from the
reservoir 2 or lime milk from the reservoir 5. When the
final pH value ranges between 6 and 8, the neutralized waste
water is let off into the sewage system. No further

purification of this waste water at the pilot plant is

envisaged.




The store ensures the storage of used solvents, ie,
ethanol and acetone, in the storage tanks la, lc; and the
storage of regenerated or rresh ethanol and acetone in the
storage tanks 1lb,d,e. It ensures the supply of etbanol and

" acetone to the production premises. Installation of volume
meters is envisaged, which will ensure a balance of the

received and supplied quantities of tke solvents.

The storage is localized underground and the storege

tanks are covered with earth, and thus the unit nmeets the

safety regulations for the storage of Ist-class inflammables.
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For providing central vacuum for the production premices
and laboratories, two wet air pumps with circulation tsnks

3a, 3b will be installed.

For production of pressure air for the operaticen,
transportation, measuring, and regulation, two compressors
la, 1b, with a pressure tank 2, and a silica-gel drying
unit 3 will be installed. |

o
t

17 Cooling piant
A - 18 Transformer station 35/0,4 kV
A

- 19  Air conditioning station

5

- 20 Maintenance shops

>
]

2l In-process transportation




| B i

EQUIPIF.NT




SCHEDULE 6-02/1 - T PAGE

_CHAPTER VI l
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ESTIMATE OF INVESTMENT COST : EQUIPMENT L
ESTIMATE OF INVESTMENT COST
EQUIPMENT
% PROJECT CCMFONENT  No. .A-01 DESCHIPTICN -FKODUCTION OF FEPIC NE
| unr| COST
o ITEM DESCRIPTION COST
i ~ FORPIGN | LOCAL | TCTA
E h L T)D& lary kg gy
1|4 RFACTCR, 1000L, 6000, 24 000, - 81 120,-
EM\MLLLLD
2| 2 CENTRIFUGE, DIAM. 680G+ 12 6CC,-| - 45 970, -
1000mm, AKV STEEL
3|2 RESERVOIR, 100C L 4500+ § 000, 30 420,-
al1 FILM EVAPCRATOR, 174CO,- 17 400, - 58 81C,~
350L/B, AKV STEEL
51 2 KETTLE-JACKETED, 5700+ 11 400, - 38 530,«
630L, ENAMELLED |
6|1 PIATE FILTER 12004+ 1 200, - 4 CHO, -
1 SFRAY DRIER, 30L/H, |
AKV STEEL 133200233 200, - 45C 210,+
8|2 RESFHVOIR, 630L, '
STEELs 4504 © 900, - , 3 C40,-
9|1 MEAT MINCING ifiCHINE 450G4 4 500, - 15 21¢,-
101 RESFKVOIR, 300L, .
AKV STEEL 2400/~ 2 400, 8 110,
11 2 PUMPS | ' 250, 500, i 1 €9C,-
12 PIPING AND FITTINGS 11 300, - 1 38 190, -
13 ELECTRICITY WIRING- 2 300, - i 7 770,-
COMERCIAL SUPPLY |
14 MEASURING AND REGU- 1 500, - 5 070, -
IATION - COMMEKRCIAL
SUPPLY
’ /
. TOTAL 23;300 - . 788,200, -

:\

7TV CVIR TOTAT, OF ThOJFAT oC AT (0 g e r v
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ESTIMATE CE® INVESTMENT COST : EQUIPMENT

———— = = —— . - . - )

ESTIMATE CF INVESTMENT COST j
EQUIFMENT
FROJECT COMPONENT No.A-02 DESCRIPTION - PRODUCTION CF PEPSIN ~
——t e e g— —— ST T T T T T oot :
" ITEM DESCRIPTION COST -
8 : FOMLIGN | LOCAL TCTA
p 3 , g
. - - & o 2 s
L] | - USWslird T3 | T
| 1] 1 MEAT MINCING MACHINE 23500+ 2 300, 7 770,
® 2l KETT1E-JACKETLED, 500L} 4000+ 12 LLO, A A0 H60, -
: ' ENAMELLED '
311 MEASURING VESSEL, _
' STEEL 200+ = 200, 680, -
4! 2 SIFVE 200,F 400, - 1 350,
5| 2 RESERVOIR, 1000L, _ :
~ |ENAKELLED 450/- 900, 3 C40,-!
6| 1| |VAKUUM FILTER, DIAM. ' |
600mm, ENAMELLED 4100+ 4 100, - 13 860,-
711 TRAY DRIER : 10600/=10 600, - 55 §30, -
|
8|1 SIEVING MACHINE 4900+ 4 900, 16 560, -
® 9|1 BOILER 800F 800, 4 2 700,
10 PIPING AND FITTINGS 4 900,-1 1€ 560,-"
11 ELECTRICITY WIKING - 1 500,4 5 C70,--
v COMMERCIAL SUPPLY : r
12 MEASURING AND HEGULAL
PION-COMMERCIAL SUPPLY 800, - 2 700,-.
. TOTAL 43,400, - 146,680, -

! CAPRY “ULH TOTAT OF TT CIRAT frpresnrer o
[
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TAGE

-I ’ CHAFTEK VI l
: SCHEDUIE 6- 2/4 . . - Y-——::Tz“"d - -

ESTIMATE o INVESTMENT COST : EQUIPMENT

ESTIMATE OF INVESTMENT COST
EQUIPMENT
PROJECT COMPONENT No.A-04 DESCHIFTION - F ODUCTION GF CHOLEST:RC;
UKIT CoST .
| | 1EM PESCRIPTION COET
| = - FORFIGN | LOCAL | TCTAL
=;== = ? “g‘jsg}’;“?t.}_!'_f:{:rF*ﬁ e R -Pg
1|1 SHELF DRIER 10600t 10 600, 35 830C,=
2| 1| |KETTIE, JACKETED, 5001}
® JFNAMETLLED 6300+ 6 300, 21 290,-~
3 1 PRESSURE FILTER, DIAM| |
600mm, ENAMELIED 53004~ 5 30C, 17 910, -
4| 1| |RESERVOIR,630L, AKV .f
STIEL . 45004~ "4 500, 15 21¢,- |
5( 1| |FIIM EVAPORATCR,120L{H |
AKV STEEL 151CQ} 15 100, - 51 C4Q
6| 1| |CONDENSER, 445 AKVCTEEL | 180GF 1 BOO,- & G&C, -
7| 2| |RESERVOIR,150L, AKV
STEEL - 1150} 2 300, - 7 77¢C,
8| 1| |KETTIE, JACRZTFD, 1COL) -
| KRV STEEL 3600f 3 600, - 12 17¢,-
9| 1| |cOOLER, 1f,AKV STEEL 800/~ 800, - 2 700, -
10| 1| |RESFRVOIR,1COL,GIASS | 20qF 200, 6£0,
11| 1| |.EASURING VESSEL 200L 1
[ B AKV STEEL 1400+ 1 400, 4 730,-
12| 1| |[KFTTIE, JACKRTED, 160L}
FENAMELLED 3900,- 3 900, - 13 180,-
15| 1| [MONOCELL PILTER,DIAM| | .
800mm, ENAME LLED 3000+ 3 000, - 1C 140,
14| 1| |KETTLE, JACKETED, 150L ‘
ENAMELLED 4000, 4 000, 13 520,-
15| 1| |SUCTION FILTER,DIAM, A
800mm, STONEWARE, 200,- 200, €80, -
16| 1| |[VACUUM SHELF DHIER,
500L 10600/=10 600, 35 830, «
17| 1| |emeps 2004 200, - 680, -
18 PIPTNG AND FITTINGS ' 7 600, - 25 690,~
19 ELECTRICITY WIRING - A
COMMERCIAL SUPPLX: . 1 500, 5 070, ~
20l | Wt BollinhETal Sopbiy 1 100, _3.720,~
| | , TCTAL 84600, - 283.92C, -

| “TARTY CVER TCTAT, OF PFOTROT 00 e np e ~rro -
|




-y -
ESTT A O LIOI\VIUL ERT CCET : RLU G RNT
V"—'"‘— ——— Te— T T - - - - R = -
FSTI'ATE COF TNVESTVENT CCET
TLCJFOT CCiC PXT Mo A-CYH DLSORTISTCN-TECDUCTICN OF 5.0 %0 i
13351% COST -
5"3 T8 2 ol I‘N v T i )
.r:\) ITI‘A.. DRSLD IrTIO CC’ST
= rCR IGN LCCAL | TuTal
,___:i sttt et g Y t, ,[ . - 'L" E‘:‘jqq] ia rs "‘"'T."g T T T'z
il EAT LINCING LCRIKE 230G ¢ 3C0,- 7 77C, -
21 1 KETTLE, JACKETED, ARV
o STEEL 570G} 5 700, - 19 270C,-
3f1 SIEVE, AKV STEEL 2cok 200, - €80, -
4] 2 EESERVCIK, 1COOL, ’
WITE STIRRER 115G+ 2 3CO, 7 77¢C, -
5| 1| |SUCTION FILTFR 110G+ 1 1CC, - 3 720,-
€11 KETTLE, 1COL, WITE
STIRRER 2ok 200, | &C, -
71 1 SEELIF DRIEK, 5COL 106CC,I-1C 6CC, - 15 83(, -
g PIFING 25D FITTINGS ¢oace, - T
Q! EILCTRACITY VIRING - |
COLIERCIAL SUPFLY | 11CC, - 3 700, -
|
. TTO‘—CC "*BCIM CLETIY : 2cc, - Fag, -
. i I i
t | | |

, TOTAL 29,800, - . 100.740, -

CERRY OVIR TOTAL OF PROJECT CCUECNENT TO SURARY SHEET /SCHEDUIE 6-3/




coarT. R OVI

SURVDULE 6-2/F
1 AGE LE
ESTIATE OF PLVEST/ENT CCST : EQUILEET
ESTIATE CF INVESTMENT COST
TQUIPENT j
- o _ FRODUCTICN OF FLCCD
PROJECT COZPONENT No.A-06 DESCHIFTICN- jrysnoyveong ol +ceD

' CCST [
" UNIT f—— | :
3

[
5] ITH DESCRIPTICY CCST Jper#ton | 1coin | roTAL

. hE A
| Bl b B el lars Te T2

111 KETTLE,JACKETFD,HOOLi
WITH STIRRER, ENAMELLED 63CC4~ 6 300, 21 290, -

. ' 2l 1 SUCTION FILTER,DIAM.

600mm, AKV STEEL 9cCy- 900, | 3 o40,-
3| 1| |[MEASURING VESSEL,50L |
GLASS 1C0J- 100§ 340, -
4| 1| [|HESERVOIR,4006L, WITE
STIKKER, AKV STERL 38CC{- 3 80C, - 112 eac,-
5! 1| |FIL4 EVAFCRATCR,92L/K ,
AKV STEEL 15160/ ~15 100, = | 51 040,-
!
61 1 CCO1ER, 2®, AKV STEEL 11¢C4- 1 100, L3 720,-
; '
7t 2| |RESERVCIKS,1COL, GLASE | 2504~ 500,- ¢ 1 <gg,-
» )
8t 1| |FREEZING BOX | 6800/~ 6 BCO, . 22 98¢, -
9| 1| |puup 200{- 200, -  és0,-
® . PITING AND FITTINGS | 3 €00, 1C 14¢,-
| |
11 FiECTHICITY WIRING - j |
CC:ZZEHCTAL SUPr1Y £CO, - 2 7¢0,-
12 I'EASURING AND KEGULA+
IICN-CC.L&hCIAL SUFFLY | 20C, = . €sc,-
. :
i :
|
;
po——— JL“‘ ‘._:‘IA:J_"_:"::‘.::‘_".T ;
, TOTAL 38.800, - . 131,140, -
| - 4

CAKRY OVLR TOTAL OF FROJECT COPOKENT TO SUM‘AKY SHEET /SCHEDULE é-}/

!
|
L.




' ! HAPTLE VI
-] . " SCHEDULE 6-2/7 | ‘ o o l

' FAGE 47
FSTIMATE OF INVESTMENT COST : EQUIFMENT

ESTIMATE OF INVESTMENT COST [

EQUIPMENT
FROJECT COMPONENT No.A-07 DESCRIPTION-FHODUCTION OF DRIED BILE |
| ——= —_— —— = T e —ee e om — s ¢
‘ COST
. UNIT L
A | | | Cost
£ ITEM DESCRIFTION |, FOREIGN | LCCAL | TCTAL
g Rl B |81 RUSY far:_Te_ | Ty
11 RESEKVOIK, 630L,
® AKV STFFE1. 2300,0- A s00,- O, b
211 FIIM EVAPORATOR,
621/H,AKV STEEL 15100,/-15 100, - 51 C4C,-
301 CONDENSER, 1m° AKV |
STEEL 1100,- 1 100, - 3 720,-
4|2 RESERVOIRS, 150L 200,- 400, - 1 35¢Q,-
51| | PuMP 100,/- 100,~- 340, -
6 PIFING ‘AND FITTINGS 2 100, - 7 100,-
7 ELECTRICITY WIRING- ' ;
_ COMMFRCIAL SUPCLY 200, - €80, -
8 MEASURING AND REGU~- , |
1ATION~COMMERCIAL _ |
SUPPLY 200, - ¢80, -

' . l -
| TOTAL a1, ion.- 72.620, -

ARKY CVEER TOTAL OF PHOJFOT 0vsenywm qe, o1




Lol GUIE €-2/8

a

FEI1ATE CF ?1'\/}1511‘..’.}1\’1" COST : EQUIFR/FNT

FSTIATE CF INVESTAENT CCST
iroeonT
FCJRCT CCAPCHFNT Ko A-C8 DESCRIPTICN ~MANUFACTUWE CF TARIETS |
— . < sadiuuin S —————— Ry oy’ :*”'_'7 L T T Tt = hal e - i
UNIT CCST
" COSTH——— - :
a3 ITIM DESCRIFTICN l
2 . FCHEIGN | LOCAL | TCTAL |
s o UBNsiiark T | B
] L L=
1{ 1 KETTLE, 5CL, AKV STEEL 50C,- 500,- 1 690, -
2| 1 SIEVE, AKV STEEL 50}- 50,- 170,-,
3|1 TRAY DRIER 1700} -1 700, - 5 75C, -
al 1 A RIETTING MACHINE 12500} 32 500, - a2 250, -
50 1 FI11M-COATING .ACKINE 8500} -8 500, - 28 73C,-
t
A1 FIILIKG I4ACHIKE 144C0} 34 4CO0, - 148 €7C,-
7\ 1| |ELECTRICITY WIKING- | '
COO/FRCIAL SUPFLY 3 200, '1C 820, -
:; !
»
| |
! ?
|
l | |
: !
4 __-_—_‘._J._ Tt !
i
, TPOTAL 40,850, - 1}8.08Q,j

CARRY CVER TOTAL OF FRCJECT COMFONENT TO

-

SULILRY SFEET /SCHEDUIE 6-3)




.y
AYW!

o 5 e
LU.LI ATE ur 1 \d"bi A CCST @ EQUIr.Uh:
ESTIATE OF INVESIMEKT CUST
EQUIFENT
T GF STERTIE
TROJECT COMPONEXT Ko.A~09 DESCRIPTICN-MANUFACTCRE 15 payanions
UNIT CCET D
0 COLT T T
O :
3 ITFM DESCRIPTION [ FO:ZIGK | LCCAL | TCTAL { 3
i ] ysiteliags TBp | Ty |
p—— Tt LTI S L e - '
12 STERILIZIF FOR - ‘
COUTLINYRE 47D UTEWSIIS | 400,- o0, 1 i5C, -
® - : 172 FIlTbk 7ECC)- 7 €T, - s i, -
501 | FILIING MACHIUE | eoc)-  fco,- - 2430,-
. ! I
Sl LiLilil=zizholiva alloT ; : . '
ELTUS gcc)-  €00,- . 2700,-
i x
5| 2 RECONSTEUCTION OF | |
EXAISTING FHLEZE- | |
CRYING PIANT-I1EYEFOL] 1900,- 3 800, - | 12 840,-
' 1
61 LAMIKAR FLOW 151C0 15 100, | 51 t4c, -
711 FI1LING LINE+CAP ' :
CHIPING LIKF 203300,2C3 3(C,- (g7 23C,-
&
8] 1 DOURLE-DGCR AUTCCLAYVE 16C0J- 1 €00, 5 400, -
al1 THAY DRIER 1900)- 1 90C,- Ok oz20,-
. | !
® 1c{ . | EIFCTRICITY %IRING- 1
CCLHRCIAL SUETLY 1500, 5 (70, -
i
] :
i l i }
! | 1
' ]
| |
|
: TOTAL 236.600, - 799, 770 J-

CARRY CVER TCTAL CF PECJECT CQUPCNENT TO SU"JI.".ARY CHEET /SCHFDUIE é-3/

-




- -~
| Sl LC

TorTATE CRINVESTUFNT CO87 ¢ FoUTEULT et “
[ o N ?
ESTIVATE OF TNVESEAFNT CCET
LUl TET
-t O -
FROJECT CC.PONENT Ko.A- 10 DESCHIPTICK-1ARCRATCHY (UALT Y LCNLnOLs
CCST P
GNIT |
(0] > - -
g CCET
= ITEd DESCRIPTICN FCREIGN | LCCAL | TCTAL
- ————— oo o _j‘: -S -l)—o- l q— r Zg - T g |
1|4 L& BOKATORY BENCH, #ET 380,F 1 500, | 5 ¢70,-
® 2 |10] {LABCRATCRY BENCH, DRY 230,F 2 390, 7 770C,-
3|8 REFRIGERATOR, 300L 375,- 3 coo,t 10 140, -
b4 110l | TETEICCTAT-CCNTROLLED | | “
° | CoIck zosco,s 7 77¢,-
5 |4 FUME CUFrCARD 750, 3 coo,r 1€ 240,- |
€12 pE=.ETER--RADEIRIE 15CC,- 3 OOO’T | 10 14C,-
i
711 SPECTHCIHOTOAL TER ; |
URICAH 1510C,= 15 100, + 51 04C,-
! '
g1 UITRATHEELCETAT R.TH acC,l- 400~ 1 35C,-
4 STiHIBIZELS amsd= 150G, E 5 €70, -
i
® |
I |
} |
i |
|
z |
'J jpiepinppmbniiaig gty i
' TOTAL 32.100, - 108.49C,*~

- . o4
CAKEY OVER TCTAL OF PRCJECT COMFONENT TC SUMMAFY SHEET /SCHEDULE €-3/ [

|
1_‘._

- - PP i




VAPTER VI
SCHELULE 6-2/11 LUAPTiR_V

PAGE = 51
ESTIMATE OFPINVESTMENT COST : EQUIPKENT
FSTIMATE OF INVESTMENT COST
FQUIFMENT
FHOJECT CCMPONENT No.A-11 DESCHIPTION-SOLVENT HECUFERATION FLANT
Tﬁr UNIT COST
’ CQST-—-————~u-r_~~~»~~g~—
1 ITEM DESCRIPTICN FORZIGN | LOCal | Tl.n.
- Ny . L _QJ'E!‘}(‘;.': i r{_r,mw ,-'_{j‘.;:i.._ :-‘::_;::9;
1|3 KESERVOTR, 100L, G LASS 100, 100,- ! a0, -
2 |1 RECTIFICATION FLATE |
COLUMN, DIAM. 4COmm, ;
ERIGHTL2m, GLABS 9800,9 800, ~ | L 551k, -
i :
301 RFESERVOIR, 1001, GIASS 10, 1c0,- ! L s4c,-
2 RESERVOIR,50L, GLASG 25,4+  50,~ ! 17¢, -
a |
511 KECTIFICATION PACKET i
COLUMN, DIAM. 30Cmm, ] ,
GLASS 7200,7- 200,~ | 24340, -
€ PIPING AND FITTINGS | 800, 800,- | 2700, -
P ;
R |
i
‘ i
, i
* ! ;
Pooro '
i : |
|
! ]
| . !
{ {
! .
L-_-_—_#==J.=L—-_=—_ == e
!_ , TOTAL 18, 050, - 61.010, -

crrTh fﬂ(“fﬂl\T OoF vve et re were M seeweenas r J

——




ooy 0 TRVESTUENT COST

RROIDR

—
¥

Nt HRw

;v s TENT COST ¢ BQUIPAELI

/0% UCHRST No.Av12 DESCRIFTICN-#aTER LEMKFRALIZATICN FIANT

e L s - ,’
; UKIT COST !
! ecsT——— |~ | -
| 1474 DESCRIPTICKN _ FCREIGN | L(CAL TCTAL
» - ] US Dolivds, Tp | Tg
l P INERALIZATICN L
| ":*I\T 20C1/E, GLASS 2060,- 4 200, 14 200, -
!
| +LSERVOIR, 1500L,
| »xV STEEL 5 8004~ 3 8CC,— 12 840,-
R 20c)-  zco,- 680, -
' : ; ,t:. (U LE 1ED : '
o0, Afv oTEEL 3 4C0,- 3 40C,+ 111 49C, -
: ! !
| IFUSER, C.5m%, § ;
T CTEEL 800,)-  8C0,= 2 700, -
i . |
COVLLNSER, 2nl, ; |
“TLEL 1 50C,- 1 5CC,- 5 C7C,-
FULiVCIR, 1500L, |
ArN O CTFEL 3 8CC,- 3 &CC,-, 12 &4t ,-
;11N AakD FITTINGS 1 1C0,~ 5 7.0, -
L UiR1CITY WIRING- , : |
C R OILL CUTRIY 100, - 540, -
! HING AVD KL GU-
-0 IIERCTAL :
I; ’;CO,': 1 ,‘/"E\C’:'
i % 1
f |
| | '
: i '

, TCTAL 19, 300, - | 65 230 ]'
. 1U74L OF PKCJECT COMPONBI T TO SUM!AKY SERET /SCHEDUIE 6-3/




L L~,/£}

PSTEQ&HLL:OITVkSTJLKP (GBI SUREED I SN S

e e e m e e o - B - 4

ESTI’ATE CF INVESTMENT CCST - §

EQUIP 25T

TFCJECT CCUPONFNT No.A-13 DESCHIFTICN- LNZINE RCOM FCR STEAYM AND

1]

CCeT
5 o _
12 ITkL DESCHIPTICN . -1fknyIGN Lecsl | TeTRL

11 CONDENSATE RECEIVER écc,-| 600, - 2 030,
® 2|1 STEAM BCIIER,1660L 800,~|  8co, - 2 700, -

311 LR WATER TANKS, :
4w 70T Yalgg el T ) -
i e B . t N 2 3
L Nt e e e ; v oo o
4 ;_ I VIl FUEE 5.0, L0, - e G,
5 FIZI73 »¥D FITTINGS 3, - E 1 Qq,-
6 ELECTHRICITY VIKIKG- j
CO:f’EECTAL SUFPPLY 200, - ‘e, -
| z
i
'

]

, TOTAL. 3.0e0,- : 10.140,-4

CAREY CVEF TCTAL CF FROJECT CCUFORENT TC SU 144RY SHRET /SCHEDUIE 6-3/




KSTT/ATE (P IXVESTUENT CCST ¢ hoUlc +nT o
- - )
ESTIMATE CF INVISTENT COST
FQUIFMENT o - T
TROJECT CCLPONEST No.A-14 DRSCRIFTICH- SLUTRALIZATION TLART |
L [Ty Ty T T LT TSI LTI I L 3 e - L o ;
UNIT COET ;
2 cesT [ | T :
é ITF¥ DESCRIPTION '
£ FCEFIGN ICCAL | TCTAL !
- 7 S -— — |
1| 2| | KESERVCIR, 2,50, GLAS . j
hEINFCHCED Pi4STIC 250,4 1 500, - 5 C70,-
@® | 2|1| |ErsERveIR FR SUL-
PHURIC ACIT,KCFCSET goc,+  8&00C,- 2 7cC, -
311) PResRUCIR PR CAIOIUM |
| TR 1LY crirracIc |
Jilr iiln ; S.00,4 bil,- 1,
41 3]} UM St 50, - 1o, -
i
5 PIFIKG AND FITTINGS 500, - L1 1c,-
i
¢ ELLOTRICITY WIKING- |
"CrFRCIAL SUFPLY : 50¢, -] 101G, -
i !
7 ALSURING YD RRGU- ".
TLTIGNe NCLTRCIAL |
STUTPLY 3 370, 11 157, -
j i
&
|
|
I
TOTAL " 9.0c00,- 23 €4C,-
1] ”/ i "

CARRY CVER TCTAL OF PhCJECT CCJ/PCNENT TC SU.JARY GLEET /scriﬁ'rﬁiiﬁﬁ'c’.fj/

1
-~ . . - [ [

L [ Wy |




RN

T T e . TR LR L R R O AU RS o
N [ IRNIORE U SN ‘\A_I . :..,‘1_1:...- Ll

FSTIVATE CF IXVESTUEENT CCOST

FQUIFZENT o

FCH IKFIAIMATIE

FECJECT CCMFONFRT YNo.A-15 DESCRIFTICN-STCRE SCLVENTS

|
e !
UNIT CeoT
) ! IRk e
| e
. P I17:.0 JTCCrIriICN :C}‘}JGN 1001 T
i ' : . , | .
o ¥ UJS Loliavyg Tg | Ty

5 STCRAGE TANK 1820,-1 9 100, - 3C 766, -
10 PUP 260,4 2 600, - 8 790,-
PIPING AND FITTINGS 1 9CC,- 6 42C, -

AV RN\ Y

¢ POl OTRIZE SIS

CoEROTAL UURR LY 400, - 1 35C,-
5 SEASURLUENT KD

FEGULATICN-CCIZTROTAL

SUFTLY 4 50C,- 15 21¢,-

, TOTAL 18,500, - - £2.530,-
CARKY OVER TOTAL OF PhCJECT CUMPONENT TC SUMMARY SEEET /SCHEDULE 6-3/

-




Q
E‘f“I ’Xiﬁ kr IaVES CARNT i?(t?? NS G Y

-

I - f
FSTIMATE CF I:3VESTENT CCST |
EQUIEMENT
PHCJECT CCMPORTNT  No.A-16  DESCRIPTION- CENTRAL PRESSUHE AIR !
R e !
! - CCET :
= ITEif DESCRIPTICN SGREJGN | LCCAL | TCTAL
™ LTty UeBlarg Ty Tg
1|2 CC£PRF SSOR | 2250, 4 50C,- 15 210,-
@ |2|1| |FRESSURE TANK 400,}  400,- 1 350,- |
3|2 WET AIR PUMP £50,F 1 700,- 5 750,-
4 PITING AND #ITTINGS =00, -| ST, -
5 EIECTRICTTY WIRING- | |
POCTERACTAI SUFPLY 400, - 1 350,-
i
| i
i t
| . |
| |
e
® |
l ;
1] 3
i
|
| |
| .
f |
— — —— _J!T;~...-.‘. 1 -—
, TOTAL 7.800, - 26, 360 -
— - T - .4

CARRY OVER TOTAL OF PRCJECT COUPONENT TC SUMMARY SHEFET /SCHEDUIE €-3/

-
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TLAALT: OF INVESTLERT CulT

FLUIPLENT -

- ‘ TRANSFCHER STATION
TRCJECT CCMPONENT No.A-18 DFSCKIPTICN - - 35/C4 kV

-

Y W

‘_V;-.'-——_"] —_—— e e T
! - -
R -|  USbXlafs Te | e
— oo L e e, s T S ~ |
1] 2 TRANSFCEER AIR- | i |
COOLED 630KW 12850)-25 700, 1£6.870, -
2i1 v ITCRBOLRD ROC, | o
i TR OVOLTLGE QT 00;-10 750,5 sl -
|
i
/
!
|
|
! R i :
i
; |
® |
i | ;
i )
| I
; l
o r
| |
| o i
| | |
| |
|
l
|
o
i
| |
e et v e L _;i:: veaied i ] -
TOTAL 45,400, - 153,440, -
‘ — e .

CAKFY CVER TOTAL CF FPROJECT CULPONENT TC SULMhY CHEET /SCHEDULE €-s,

-

| L. | t




ESTI

O
LATE Cf 1 Vth JENT C*S

ESTIMATE CF INVESTMENT CCST

Lﬂf PNT

ECJIPUMENT _ ]
FRCJECT COMPONFIT e, i-tv 79007 L I0K - I X INg o

TIIT CeST ‘
% CUST :
2 | | FOREJGN | 1CCAL | TOTAL l
B ITEM DESCRIPTION - Ul Daldart Ty | _T;E |
117 VENTILATORS 428,- | 3 000, - 10 140,-!
2 AIR-CONDITIONING UNIF 3 000,- 10 140, -
3|7 LOCAL EXHAUSTORS 214,41 s0C,- 1! 5 o0, -

; PITOTRICITY WIRTTG- l
COULIEROTLYL STy I 00, - R

|

[

|

2 s

! i

1}

|

|
!

!
TOTAL 8.300, - 28. cso,-{
-,

e |
- . .
'

! { {

f

[

[

CAERY CVFR TGTﬂL‘LF PHCJECT CCMPONENT TC SULIARY SHEET /SCEEDUIE 6-3/

v o e

i
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FSTIVATE P INVESTUENT CCST ¢ RQUIRVERT

- - 4
ESTIMATE CF TUVEST 1UT QT
FQUIPMENT o
iRQJECT CCAPONENT No.A-20 DESCKIPTICK - MAINTERANCE SHCPS
UKIT cCoT
CesT ) o
ITEX DESCRIPTION | FOREIGN | LOCAL: | TOTAL |
’ A1 US Dodarp Ty | Tg .
1 CURRENT ¥%ORASECP !
FQUTPIENT 9 1CC, - 130 760,-
- | ' .
2 EIFCTRICITY  TRING- : ;
' COMMERCIAL SUFPPLY 800, - 2 700,-
|
!
¢ t
|
|
f .
! ;
|
|
o
| = : - - SLTTTTII = l
TOTAL .900, - .460,= |
, 9.900, . 33.460,- 1 |

CARRY CVEi TOTAL OF PKOJECT COMPONENT TG SUMMARY SHEET /SCHEDULﬁ‘g;}kf

| prs | |
- . " - -

| | ! . [ | 4 I




PETUSATF CXOUVES LRRT COST I PUERT

ESTIHATE COF INVRST.JENT COST

EQUIPMENT

b — e ——

7 : IN-TROCESS
FRCJECT COMPCNENT No.A-21 LESCRIFTICE - THANSPORTATION

| MIT L CCST' )
Q) ITEM DESCRIETION coer |
& FOREZGN | LOCAL | TOTAL |
h ~ U Iﬁygg‘rg*‘:@g_ . P
L = S U = -
1| 2| |#1cE-LIFT TRUCKS, |
ACCUMUTATCR-FORFRED 4550,+ 9 100, - '3¢ 760, -
2| 3| EcisTs, 2.0t i 7023,-23 800, - | §C £47,-
: |
i | ;
| ;
| !
i
’ f
]
g
N |
' | |
: j
| | e
| |
i
i
: | B
e . ————— e} e e

, ' TOTAL 3?;299,- ) 111.209{3

CARRY OVER TOTAL OF PROJECT COMPONENT TC SUMMARY SEFET /SCHEDULE 6;}/

[ - . ° . - | |

|
|
1




SULZARY SHERT -

I VFLP’TVT PFQT

| FYDROLYSATE

4=07 1 PRCDUCTICH {F Dnl b =ILE

_JEANUFACTUBE CF TA3LETS
MANTUFACTURF CF STRILE

A-Q9 | FEEPARATICYS
7 T1ABCRATCRY QUALITY ™
A-lO CONTEOL UNIT

innéﬁfiﬁﬂrlcw CF FTRANCL
4-11 VAND ACETONL

TOTAL

ie12 ,Pﬁ%ﬁdﬁATio“ OF DEUINERALIZED
| AKD OF PYHOGEN-FREE VATER

STATICN

L= 15 STEAM AKD CONDEKSATE
=14 rUlthIZnJICA_II;}T

15 | INPIL ZZAPLE SCLVERT srcﬂ

L VACUUL AND PRESEURE-AIR
4o36 | CHNERAL SRATIEY
4=17 | IQUIP/ENT FCR HEFRTGFRA,TOR
ac18 | THAFO - 35/0,4 BV
A-19 | AIR CONDITION ING EQUIFMENT
4-20 | EQUIFIENT VA INTENARCE
A-21 EQUIPMENT Foh TRA;;;BRT

9 9001'
3e 900."

No. | DESCRIPTICN FOREI™N
"""" US Doilaks
A~-01 {FRODUCTION OF PEFITCONE 233 200, -
A-02 |{PRCDUCTION OF PEPSIN 43 400, -
" TPRODUCTION OF TRYPSIN, cHYMO- |~ };' 20'0 _
At0§ TRYPQIN AND PANPY”SIN ’
A-04 |PRODUCTION OF CHOLESTFROL 84 000, -
A-Ob PRODUCTION OF PALCREATIN 29 800, -
-~~~ 1PRODUCTION OF BLOOD -
A-06 800, -!

LCCAL

S —

PLTPL

T

1,C04.000, 4

600. 000 5995 540, 4

o

N S———

788 2%0 -

e =

146 680, -
115 590, -

28} 920;

100 740,-

T

140, -

131

-~
fo
(o
(¢8]
(@)

-

!

7(8 49C,-

1133 170,
'153_

28 05C, J

23

46C -

4£0,

111 200 -

JINSEFT TOTAL IN SCREDULE 10-1/1/
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Tre building site rreparaticn zvidently will be 1ixite
to terrain adaptation. The site as a whole is plane, with
numerous terrain deformations. No special constructicn
works or outdoor buildings will be necessary in the

realization of the pilot plant.

The pilot plant proper consist; of three buildings.
A basic construction module ém x ém was chosen, whick
from the aspect of the building work is convenient for any

or all of the following constructions:

- reinforced concrete menolitliic constructions
- assembled precast reinforced concrete constructions
- steel constructions

~ brick constructions

Ve recommend the assembled precast reinforced concretle
construction, partially with inserted steel ceilings
/productinn part in the biochemical section/. This method
ensures the festest progressicn of tre construction work,
end even in the hardest climatic conditions can be reeslized

at any time whstever.

The building B-109 Bicchemical secticn concsists of trensverse
modules ém + 3r + 6m and longitudinal modules 9 x fm.
Tre grownd modular grid, therefore, is 54m x 15m,
The construction height of the three floors is
4,20m + 4,80m + 4,80m,
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Tve building =110 fh=r-zocatioal section consi

"

ste o
transverse modules 2 x €xm and longitudinal modules
7 x ébm. The grcound medular grid is 42m x 12m. Two

floors of 4,20m height each are provided.

The ouilding B-111 laboratories consists of transverse
modules ém + 3m + 6m and longitudinal modules
7 x 6m. The ground modular grid is 42m x 15m. Three

floors of 4,20m height each are provided.

Tr.e rerzeining construction worx Leg the charscter of
current eneriyv end wuter surrnly eanc sevwage networrs or of
roadbuilding.

he rm=terials for the cerceassing ere fuirly well

swailntle in Mongolie, inciuding hri

)]
rn
-

I ]
>
j o)
et

oN
o
€1
w4
by
=)
]
3
rn
-

expnnded meterials, cerment, seand, rrevel cand, typired

reinforced conerete elements, tinmber, end lime,

e S - = + o -4 e - -y
Fer electricity, Yeatins, =iz conditicnins, woter
. . .. e e . -
iy ing, und fuvere Taping installeticns tve cooeriale toove

3 - 3 . o~ y - —~ R L e - v s )
1o ve imyorted; sreciel Tlocr oo verinpo, ctecl roncotviaiion

roteriels, wnd tiles hove to be irported es welo.

In 'mnrolia, &t recent, industrizl

L]
;
{
<

erd buildings are rezlized with cc-called technicel =idgd.

This means tkat the fongolian side rrovicdes wcrzmen, sand

the mannroment is entrusted to Toreign syecialiste, lechanisns

for building equipment are imported. Tke locel eclimatic con=-
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2itisns &t cerisin phases of ecconciruction X jer tre

adherence to the plinnned working schecule,




PLGE £7
Tre eotirwticn of building work couts is biced on:

- srespectine nt the exrected realization site

’
'

wparisocns of boilding worxs slready realiced wiih the

- technical documentation included in the present report

- calculetions ~f basal measure values for individual
premises B-1(1 to B-11l

Colevletinmn = ettt ios o0 el e de 7T 2ae ] yeerioen
r=20d rre~cration of THE IAND ¥{R PFOILDINGT

- terrsin rreparstion m~ 8 (0CC

-~ gjre¢visionel fencing o 3CC

B-1C2 CUTEIDE CQUHINRCTICNS Cr BIBCTRICICL

35/0.4 ¥V

F-103 O 7CIDE COMRCTICONS OF valkh GUiflY
- 4ilx
o104 COTEIDE CORMECIIONS oF ICh VoLlisl BIECTRICLYY

- 1 Jolm

=105 CUVISTIOR OO CTICNS (F CTEa /¥ITZ 130T E/

-~ 1 200m

B-1C6 UTSIDE CCNNECTICKS TO CITy CHVAGE
- 1&Cm
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- 5501 length
- 6m width m? 3 300

B-108 STORE FCKR LIQUID MATERIAL
- 5 tanks g

B-109 BUILDING FOR PILOT PLANT - BIOCHEMISTRY
- building 55m x 1ém x 15m @2 13 200

e e e g rea———— -

- " Smx16mx 17m m 1 360
- platform 5m x 16ém x 1m _g? _____ 80
m? 14 €40

B-110 BUILDING FOER PIIOT PLANT - FHARJACY
- building 431 x 13m x 1Cm m5 5 590,

- platform 50 x 3m x 1lm m? 150

e e o g p———

111 BJILDING FOR QUALITY CCNTRCL, AUXILIARY UWITS,
SCCIAL DEVICES

- building 43z x 1ém x 13m n’ 8 950
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EoPLA Lk OF IRVESTURNT COST ¢ CIVIL ERGINERRING WCHES

Lonth OF Iafroforh D LLod 3 BAVAS Saud S
,I ESTIMATE CF INVESTMENT COST ‘
p  PeTLATE MENT CO e
| ~2IVIL FRGINEFRING WORKS
PUOMOT COBE G HD N0 B-101 LESCRIPTICH: ?O}f}l?’f{égngi_ li‘ I_f
ONIT COST
COST| S I
US Dollars Tg Tg =
1TEM DESCRIPTION , ¢ :
- FOREIGN | LOCAL | TOTAL | - !
. m———
1 B-101 FHEPARATION OF THE |[LAND HOK BUILDILWG
PS ~ TERRAIN PREPARATI(N
AREA 8 000 m* o I T
COST PER UNIT: : ’ Co '
' 11,25 Tg | !
8 000. 11,25 | 90. 000, - | 90,000, |
!
- PROVISIONAL FENCING P
LENGTH 500m . =
COST PER UNIT: : . ;
60 Tg - K gt U L
I 60 [ 50 }OOOCO,- 300000":’ i
.
|
i . i
i r ;
I
t :"
| .
i
!
|
i
T - e R l ‘
. _ TOTAL 120,000, ~120,000,~ ;
’ / - . .—J

CiEEY OVEW TOTAL OF PROJECT COMPCNENT TO SULMMARY f".ﬂF!:"’P /epnr v s

i l | I b -




~ SCHEDULE 6-4/2 CHAPTER VI
; : " PAGE  -T0 -
ESTI'ATE OP I*VESTMENT COST : CIVIL ENGINEERING WORKS

ESTIMATE OF INVESTMENRT COST
CIVIL ENGINEERING WORKS

OUTSIDE CONNECTIONS CF
PROJECT COMPONENT No.B-102 DESCRIPTION ELECTRICITY }5/0 4KV

e b —————

%m== ——— e = ‘
UNIT COST |
| COST o
FOREAGN | LCCAL | TOTAL
"ITEM DESCRIPTION . ! [ ,
E===t=-——_t b b 1%114 T.“_'_B__:_;4 o .ﬁ ;
® |[: B-102 OUTSIDE CONNEQTIONS| OF EIECTRICITY| 35/0.4 KV
EXPERT_ESTIMATION | ) 50.000, 130,000, -
- MAIN 35 KV
| = CONNEXION

- HIGH-VOL'BAu. CFLLS : i

, .
4==:==&=_—_—_=—-—--_ ~ —— - -

TCTAL 130. 000,-1}0 OOO -

/

/0¥ CVTR TCOTAL OF THOJFOT COAPCTENT PO SI7 0 fy 5o frer




LUBEDULE v-4/3 _ L l

PAGE ~ TI
ESTLUATE OF INVESTMENT COST : CIVIL ENGINEERING WORKS
D
( ESTLAATE OF INVESTMENT COST
CIVIL ENGINEERING WORKS
FKOJECT COMPONENT No B-10% DESCRIPTION 8ET§,{¥§RC&’}%?E§'I°NS
==Fm==#—.—m-.- vy gy e A
| UNIT JUST O
- o cost t
ITEM DESCRIPTION ) ,
" «|  |Fomefon | LocAL | ToTAL |
J—— : A “—’—éé] - &:?_%-— :;..‘.’l.gfg - :
1 B-103 GUTSIDE COMNE{TIONY OF wﬁwzn SUPPIY :
® LENGTH 400m , | !
COST PER UNIT: , | :
| 125 Tg| - e :
400 x 125 ' 50.000,+4 50.000, +
|
|
!
. ]
- ‘c:::}_ !
. | i
: !
p’ ' |
§

i
= ' e
N 1 - . o : TOTAL s 500000'- 50.000.'.,-1

5 /P4REY OVER CTAL CP PROJECT COMPONENT 0 SIMP{25y CUrrm /opn=ferte /o




LYAPTYR VI

SCHEDULE 6-4/4 _ - PAGE 72
o
ESTIMATE OF INVESTWENT COST : CIVIL ENGINEERING WORKS t
|
ESTIUMATE OF INVESTMENT COST :
CIVIL ENGINEERING WORKS o
OUTSIDE CONNECTICINS CF .
TROJECT COMPONENT No B-104 DESCHIPTION LCi VOLTAGE FIECTRICITY.
ettt et~ T - ey ~ !
UNIT cesT |
CGST . -
ITEM DESCRIPTION | FGRE}GN LOCAL | TCTAL
~ s e ok Iy T,
| — : e _*;,f_:;';;-“.‘
® 1 B-104 OUTSIDE CONNEQTIONS| OF ng VOLTAGE! ELECTRIQITY
‘ IENGTH 1 000m
COST PER UNIT:
30 T4 |
:
1 000 x 30 30.0C0, - 30.00C, -
»
@ |
|
:
IS
et} = — —— .
| , TOTAL —30.000,= 30.0CC,-

e TOMP T FhOJIFOM LTI Ny et et e
I




CLAPTER VI

'SCHEDULE 6-4/5

: FAGE ~ 73°
ESTIMATE CF QNVESTMENT COST : CIVIL ENGINEERING WORES
ESTIM.TE OF INVESTMENT COST |
CIVIL ENGINEERING WORKS
' CUTSIDE CCENECTICNS )
PROJECT COMPONENT No.B-105 DESCKIPTION Ok STEAL /PIIE LIFES/
—————— Ryttt e S ;
UNIT COST f
COBT o I
ITEM DESCRIPTION ' FORBIGN | LOCAL |TOT&L
* : US,.',L' ‘ Th B W_’ .
® 1 B-105 JUTSIDE CONNEQTION {F smrm /PIPE LINES/
LENGTH 1 00Cm
COST FER UNIT:
80 Tg
|
|
|
» )
!
" |
|
j
|
1
i
z
|
{
|
|
;
i
|
l
I
g 1.
. TOTAL £0. 000, - 80,0CC, -

SALLT CURR MOPAT QR TROTEC Arttepeeaen g e




CHAFTER VI
SCHEDULE 6-4/6 LCEAFTER VI

) PAGE i
ESTIIATE OBOIPTVESTMENT COST : CIVIL ENGINEERING WORLS

BSTIMATE OF INVESTMENT COST
CIVII. ENGINEERING WORKS
‘ CUTSIDE CCHNECTIONS
l::fvﬁoJECT COMPONENT No.B-106 DESCRIPTION TO CITY SEWAGE
UMIT CCST
- COST B o
ITEM DESCHIPTION ,
- FORELGN | LCCAL | TCTAL
[P R )
S S
o 1 106  OUTSTDE COVNHCTIONS TO (ITY Shwack |
|
LENGTH 500m 1
COST PER UNIT: !
5C0 Tg
500 x 500 250,600, =250, 60, -
b

|
|
|
|
|
i
!
: R

. TOTAL L 2yC.CC0,=25C.0CC, -
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SCHEDULE 6-4/7 TAGE 75

o
ESTI.AATE CF IMVESTMENT COST : CIVIL ENGINEERI_ISG wCHKS

t
ESTIMATE CF INVESTMENT COST :
CIVIL ENGINEERING WORKS :
FRCJECT CCLPONENT No.B:107 DESCHIPTION :CCIZAUNICATICNS /CUTSIDE
UNIT CCST |
cesT . - R )
~LEv sl i ‘}: rt
" ITEM DESCRIPTION - FORgIGI‘; LCCAL TCTAL
. 1 B=107 COMMUNICATIONS /OUYTUIDE
2
AREA 3 3CCm
COST FER UNIT: ' i
151,50 Tg
} }OO . 151,50 I)OC-CO(" 500.(«(4(,,"
‘ !
o ;
|
|
i
|
i
|
!
S
[-‘ ' TOTAL 5CC.LOC,=-5CC.(CC, -

A I T O B T S R e
| | | | |
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SCFIDULE 6-4/8 GEMTER VIO

o
ESTIMATE OF INKVESTMENT CC3T : CIVIL ENGINEERING WCRKS

ESTIMATE CF INVESTMENT COST

CIVIL ENGINFFRING WORKS

STCEE FCR LIQUID
PROJECT ~MPONENT No.B~1C8 DESCRIPTION: MATERIAL

UNIT CCST !
COST |
ITEM DESCRIPTION | . PORESGN LGAL | TCTAL
.::L‘ -k x " :
“h““::,—_?'r%-_—:,: R L"'<§;
. 1 B~-108 OSTOHE FCH LIQPID MATERIAL
BUILDING WORK
FOR STORAGE OF INFLAMMABLE SQOLVENTS

- TERKAIN WORK | o
+ FUNDAMENTS FOR [[ANKS
- ENTRANCES |
- BACK FILL , '
- TERRAIN FINISHING

- CONNECTINY CHANNELS

|
t
l
EXPFRT ESTIMATION 150.000,= 150. CCC, -
i .
|

i
t ’ i
i
|

|
!
1
S
, TOTAL . 15C.0C0,- 150.CC0,-
JTAT ¥ (VER TOTAT CF FHCJRCT CCUPCRTET T0 SUIFLHV 7ior 7 o 7




SCHEDULE 6-4/9

ESTIMATE (% INVESTMENT COST : CIVIL ENGINEEBING WCRKS

CHAPTEK VI
PAGE - 77-

ESTIMATE CF INVESTMENT COST

e ;

f
f

CIVIL ENGINEERING WORKS

FROJECT COMPONENT No.B-109 DESCEIPTION : PLANT - BIOCHEMISTRY

BUILDING FCOR PILCT

ITEM DESCRIPTION

UNIT

!
-
t
'
t
1
i

CcosT

COST

i :xDﬂhﬁzn_“j}é__:ij}

FOREGGN | LOCAL TOTAL

=

14 640 m’

COST PER [INIT:
307,90 g

B-109 BUILDING FOR [PILCT|PIANT

AGGREGATF. CUBIC SPACE

14 640 ., 307,90

- BIOCHLMISTRY

N,

‘;508 . OOO," 49508 . C'CC)"

4 ’ 508' OOQ‘A, 508. (:C(’-

|
N




CHAPTIR VI
SCEEDULE 6-4/1C " PAGE -8

ESTIATE (9 INVESTMENT CCST : CIVIL ENGINEERING WOHKS

o !
ESTIMATE OF INVESTMENT COST |
CIVIL ENGINEERING WORKS |
| FROJECT CGAFONENT Ro.B-110 DESCKIPTION : ;EiﬁglﬁGr;§§m£§§o |
UNIT COST f
ITEM DESCEIPTION COST |
- ] FOHEEGN LOCAL | TOTAL
E— e — ) ¥ _‘._J*-:__-é:g
N
o | B-110 BUILDING FOR BILCT PLANT |- PHARMACK
AGGREGATE CUBIC
SPACE: § 74(m® |
COST PER UNIT:
273,20 Tg
273,20 x 5 740 1568000, =15680C0, -
»
L ] i
i !
|
|
i
|
I
}
, |
\ %==: — = e — _l :
| , TOTAL B 5f8aCO 1568001, -
%

ST (YRR TOTAL CF THOIEAT CCUFCNT o piy ey o - o




SCHEDULE 6-4/11 CI;’[aFT}iE: VI

TLGE 75

ESTLATE (P INVESTMENT COST : CIVIL ENGINEERING WORKS

ESTIMATE OF INVESTMENT COST
CIVIL ENGINEFRING WORKS .
BUIIDING FCR QUATITY
FRCJECT COMPONENT No.B-111 DESCRIPTICN : CORTRCL,AUXILIARY URITS,
——SCRIAL-DEVICES - :
UNIT COST
| : COST o
ITEM ESCRIPTIGN FOB%IGN LCCAL TOTAL -
- P Ngidirey T Ty
F e — ___._._\‘.._>" .._..;*_'Q&\..
® 1 B-111 BUILDING FOR|QUALITY coﬁmOL, AURILIARY UNITS,
SCCIAL DEVICES B '
AGGREGATE CUBIC
SPACE : 8 950 n’ - |
COST PER UNIT:
261,80 Tg
8 950 . 261,80 ' R3430CC, =234 3CCC, -
» |
i
i
i
i
|
|
I
|
' —_
# == e
! , TOTAL _ 33430CC,=2345000, -
T LU TOTAT CR O TTOT 0T P e e e ST




No

i

S Frt 1 BhaTICON CF

i - UIVPEaLRLT
CIVIL :X3IRFFEING
PEOJECT CCMPONENT

LFSCRIPTION
TEE L&WD Fea

P—lOliEUIIDING

TNEEH

r6

T CQUTSIDE GO
-1c2 FlLCThI(ImY 5,/

2 COT I TCATICNS /4

’LCLTCNQ Ox
nv

- ZA.' ~ .- Ny LI,

= b

CUTE
4 VITAS
GUTSIDE CCHNE
5 /FIPE LINES/

C'T°IDE CCNNECTICNS TO CITY

‘u 'AJH

COORT PR LIQTUIL LLLTRKIAL
FUTIDING FQOr PIICY FIANT -
“IQC-EZ:EThY
I"T' FCH FILCT YTLANT -

' Iln.-.... C.

TTIYTTL T - T T e T YT T
SJIIDTN L RC “« P17y CUhInol,
FYTee Y - [l Y 1 T T O
LUCITILREY ORTU, Ul CTA1 DEVITLE

TCTAL
TCT‘»J IR

[

SCFEDULE 1T-1/1"

ffhh"
ILVEETVRER
FCREIGN

CCST CARRIED CVER

LOCALYy:d TCTET k.

120

N
P

™)

e

gc

| 25C

:
|

15729 COC,-

\n
sy
~

[RRPUSUE .

C00,4 120

0,+ 130

0og, =
COC- 25C

80

S

9729. (C

000, 1

0CC, 1

L LL‘,?
000, -
0CQ, 4




SCEEDUIE 6-6

-~

ESTIMATE OF PHODUCTION COST

CIVIL ENGINEERING WChKS

PROJECT COMFONENT

ITEM DESCRIPTION

UNIT

COST

(Y
s NIide Tw | Ta

FORIGGN | LOCaL TCTs

Fﬂ

MATNTENANCE AKRD
HEPATH OF WOMKS OF:

SITE PFEPARATION
AND DEVELOFMENT,

BUILDINGS AND
SPECIAL CIVIL WORKS,

OUTDOOR WORKS

5,9% /SCHEDULE 6-3/

3,993.540,- Tg 235.000 | 235.(CC

5,9% /SCFEDUIE 6-5/ |
9,729.000,- Tg 574,000 | 574.CCC

f

i

|

!

i

|

e

L

e e—
—————

' TOTAL

809,000, =809, 000, -

TMCVTT TOPAT IN SCEBEDITE A=7




. [T s T e s
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No DESCHIPTION

1 | FE(DUCTION CCST

——d

! . -

| INSERT TOTAL IN SCHEDUIE 7-1
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Ew)

TOTAL

U

v

| 809..00C, |




3/
&/

5/
&/
7/
8/
9/

1¢/

rnaneled vessels and reactors

Equipment, manufactured from stainless
steel and commoa steel

Equipment manufactured from glass

M1ling und tablet-mukings machines wnd some

rpecial equipment or luborutory control

Srray drier

Vacuum drying umachines

Common equipment for laboratory control
Cooling machines

Transformers and the equipment Tor electricity

distribution

Fittings and pipelines

CHAXTLH VI
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Frou 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 fnr pilot-plant-scale operations, requiring a
nomplote cooporntion nnd coordination nmeng
- the productisn departments
- the power supplies
- the store operations
- the auxiliary services
- the social facilities and services
- the quality control unit

- the manegement 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 productioh and the pharmaceutical
nanufacture

- " 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 & uniform way.

The transfer of documentation from the pilot plant for

full-scale production will he made in the form of & separate




CAGE 3

master file for each final product.

The productinn plan, although specified in the pertinent
chapter inclusive of the capacities, may be considersbly
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 plent proper is adequate to its pre-
-production mission, and therefore the pilot plant is provided

to constitute an i1-tegral cost centre.




CHAPTER _VII

OVERHEAD CCSTS




CHAPTER VII

P T U Dy . h G S Gh G D W v G S S G G S D WP D W G G G MR D P TS S R D WD S R TR G TR G b S e B T e T e A

PAGE 5

Theawthors of the present chapter have decided, having
taken into consideration the propositions, to combine the
factory and administrative overh-ads 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 /2.6# per year/

machinery /13 % per year/
office equipment /3.5% per year/
~ communication
-~ off-site transport

- maintenance

Administrative costs, costs of bhuilding management,
labourers’ wages and social security contributinnsg sare
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 calcui.tion alternative 1, and censider
solely the remaining overhead costs, as specified in

Schedule 7-1.

|
!
i




SCHEDUIE 7-1 CHAPTTR VII
PAGE 7
[
OVERHEAD COSTS _ ] '
OVERHEAD COSTS }
- |
T
’ UNIT COST '
CCET
ITEM DESCRIPTION | FORFIGN | IQCAT TAT
. vsBoltars 15 | Ty
1. INSURANCE 4 60000,~{ 600C0, -
2. WASTES DISPOSAL . 5000,-| 50C0, -
3. TRAVELLING EXPENSES 15000,-{ 15C00, -
. VWORK CLOTHING 10CC0,~| 100CO, -
5. DEPRECIATIONS:
a/ BUILDING 2,6% 253000, ~ | 2530C0, -
b/ EQUIPMENT 13% 441000, ~|4410C0, -
¢/ OFFICE SUPPLIERS ?
3,5% 4200,-| 4200,-
»
B |
I
l
|
|
—_—— e — — e
, TOTAL _ 788200,~ 788200, -
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The manning plan was elaborated with regard to the
nroposed preduction programme, the production capacities,

and also to the local conditions.

Lahourers have to be provided fer the following

sectors:

- biochemicnal production

- pharmaceutical nroduction
- warehouse handling

- energy supply operation

- auxiliasry facilities

- naintenance work

- clean-up services

- watching services

The manning for the biochemical production is planned
so that ne constant lahourer teams are allotted to the
individual production departments. The structure of the
prinisces  and equipment allows to concentrate the manpower
for several production processes end thus to economize the
oneration /eg. the production of peptone, dried bile, and

nanereatin share one and the same labourer team/,
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The selection of the labourer categories was consulted

with the lMongolien side with the following results:

labourer category 6B -

5B -
4B -
3B -

qualified labourer with apvrentice-

ship certificate

experienced labourer - foreman or

deputy foreman

labourer with apprenticeship certi-

ficute in the branch of

biochemical production

pharmaceutical production

maintenance
- electricians
- locksmiths

- Joiners

cneryy supply operators
labourers for assembling and storege

handling

charwomen, female packaging workers,
forwarding department hands,

gatekeepers.
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CRKING_DAYS_PER_YEAR
days per year 365.25
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 Sundayu/
sick leave - 17 days
training - 10 days
otner causes - 5 days
total 65 days

313 - 65 = 248 days

working days per year 248

. 1 shift = 8 hours
working hours per year 8x248 =1984 (for one worker)
.64 {workers) x 1984 = 384 896 hours
123 (workers in the first
shift) » 1984 = 240 064
average number of shifts/day = 284 896__ =1,6
240 064




FAGE
COTIL, AT T AT
Zroozoods
65
- nonzroductive working days ~--- x 1C0 = 267
248
- surcktarge for plan filling 3¢

= curcharze for shift work

/] shounror: Orll}//

iadalaial

v ha

curc. urges for leave of absence, holidays,

cociel security, and wages tax are included

in the basiec weges and salaries,

1¢y7

66;:
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SCEEPULE 8-1

MANNING TABLE - LABOUR

- AADNING TABLE - LABOUR : FIXED

DEPARTVENT ; WAGE CATEGORIES /No. OF WORKERS/

FCREUAN e

e ,
Lot | !
FONCTION ¢, 3B | 4B | 5B | 6B  TCTAL
e M ; e B _;;__ e :
I S e S 6
|

® e
1 QPR [ URVRIGS PP (o

N S L . T - I 2
DEPUTY T | } : |

FoREYANY I =mmm e eee- 101
o A e
I. 20 , 18 22 | === | 60

LARCURERS ‘ 113 17 |

IIT; 1 | ----
Y - R} . P
;

o | TOTAL IABOUR ' 38

INSERFT TOTAL IN SCHIDULE 8-2
NCTE : FOREIGN IABOURERS ARE NOT INCLUDED

ERERERES




CESPTER VIIT

PAGH 7

SCFEDULE 8-1

JANNING TABLE - LABOUR

! ZANNING TABLE - LABOUR : VARIABLE

|
DEPARTWENT | WAGE CATEGCRIES /No CF WCRAERS/
; v . ,
YL i |
° ; L Il=== | === i == 1 5 5
. . |’ ;
. FOHEMAN L,llf."' e - —
L B3 I e --=
| R R R 2
DEPUTY e
¢ S 4 4
FOREMAN A T |
, III --- | === -— 1 1
1 --- 2 25 19 a4
' LABOURERS  1; ___ | 2 18 12 32
| —— e 2 5
® e 111 ; i
i .
_TOTAL IAFOUR | --- | 4 ' 47 45 96

INSELT TCTAL IN SCHFEDUIE 8-2
NCTE: FCREIGN LABOURERS3 ARE NCT INCLUDED
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The manpower plan of these categories is based on the
given economic and production structure, reflected in the
organizatory regulations of the pilot plant; tke following

posts are provided:

director of the pilot plant

®
i

vice director -~ economics

- production

- research

head, biochemical department
- head, pharmaceutical department
- bhead, 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

- lahoratory technicians
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In the category of technicians and clerical workers, col-
lsboration of foreign specialists is planned in the initial
operation period /see Schedule 8-3/ and, on the other hand,
training of longolian workers in selected foreign countiries

with advanced biological production.

For tte purposes of llongolian workers’ traianing, shorter

or longer visits to foreign countries are envisaged.

Shorter visits /2-4 weeks/ are intended to improve the
training ia the spheres of
- biochemicul produciion procerve:s
- Dbiochenicsal production plennias
X+ & _
- production manageinent
- good manufecturiang practice

Longer visits are envisaged for
- 5 bioclkemists
- % quality control specialists
- 2 phuarmucisis

Training directly at the pilot plant in Mongolisa will te
organized and supervised by the following persons:
- chief engineer of construction
- specialist in biochemical producticn
- expert in quality control

~ specialist in pharuwaceutical
production

~ hacteriologist

The detailed plan for training and fellowship is enclosed

in annex, page 23 and 24.




SCHEDULE 6 =
s

L
o

'

TLIBRARIAN

<ViCE'bI§éE?6§__"_ o M 2

TOGURBLY T T T

w

ANNING TABLE = STAFF

MANNING TABLE - STAFF
 DEPARTMENT SALARY CATEGORIES (SALARIE:

FUNCTION T ) ‘Izoo.;lbooj;aoo,j 750 ,< 7CC.

y Sl onsulep el g QS M T - T - - I TULTL T . Tt ITL T
DIRECTOR e S S S

MEADS OF - = m —m M- e - |
' DEPARTMENTS B + P 2 !

..AD QUALITY coT M - .- = L [
CONTRCL UNIT |

?cU“NOLﬂcIST R
LT - Bl - Rt e - S
EI\&ENEE«\ ‘ : 1 |
QUNTING R - R -
Cl'

LANING -
DEPT.

b:

A

A

DEPT. A

PERSONEL ™~ ~ =~~~ 7 A
DEPT

A

A

A

SECR:T‘““

-STAFF -EDUCATICN
DEPT.

HZADS QF ' ;
AVALYT.LASS - 4
~ e
Crire CcL
PUYSICIST
CHIGE c
LIOCHENMIST -
S LY ST CL
LATCAATORY cL
AOUICTHANT
TOTOL STF ) G 3 2 3
T i o Vi
‘ I . N _ . B o= ’:C‘] ~ 1, - -



450,~ TOTAL

R MONTH) - No OF STAFF

-z
(=9

; -

L N

—~ <t ~ ~ ™M Q

G

v

“ 3]



!

J
m
™
3
-4
s
i

i

I

CDESCRIPTION

ADMINISTRATION

CCNTROLLAEOR,.
TCTAL NO.OF STAFF

CRKING

YEAR
N-MCNTHS PER

MONTHS

SUCHARGE 56 &
SALARIES PER
YEAR

TCTAL

ESTINATE OF FRCDUCTIC!! COSTS - SALARIES

'1200,-  1coo, -

12
36
} 560

18720, -

56167, -

;
' i
i

. 800,=; 750,=

| §

3 2

3 2
12 12

. 36 24

P

. 448, -

14376,- 1.04C,-

44028,~ 28080, ~ .

420,~

' SALARY CATECGORIES (SALARIES PER FONTH) =~

700,~

No CF STArFF
650,~ 500,~| 550,-
1 - 12
s o
2 3 ; -
3 3 12
12 12, 12
36 25 144
364,- 3225,-  308,~
l2168,~ 11222,- 10296,
36804,- Z3536,~123552,
|

500,- 450, = TOT/L
L
I °
]
b
[ - | B 19
8 - 17
f j
3 8 ! 6 45
.12 12 -
i t
6 | 72 -
280,~ ' 252,- -
|
- 93€0,- 8424,~ -
~74800,~50544,- 52322

i
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1/ Study_tours - are cetermined ror key-personnel from
Lorgolin and should last 1 or < weeks. These study tours
ure ascessed for the key-worzers of the new proposed pilot
rlant: for its director and his deputies and ror the chiefs
r{ rezearch~ and quality coatrol- departments. Frogramne of
cuch study tours shall include:

- Studying of the economical problems connected with

rroduction of biochemical pharmaceuticals;

- Stydying of the plarning of such production;
- Ctudying of the main problems connected with running of

such.a factory,

- Qetting acquainted with all the regulations for

nroduction of sterile final pharmaceutical products;

- Getting acquainted with the work of biochemical reseurch

and quality control departments;

VWle recormend these study tours to be realized either to
Jzecheoslovakia - Prague - SFCFA or to Hungary - Budapest -~

- Gedeon Richter.
Froposed_duretion:_zm/m

2/ Fellowships

--------- b

™is pert of training is determined for the folowing
tecknicnl worxers from Mongolia:

Forguen_irom_the_projected biochemical production units
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- to study the production of the main biochemical rroducts,
enzymes and hormones,

- %o learn the right production practice;

- to get & good experience in running of the single bic-
chemicel rroduction,

- to leurn the good know-how of all the products rlanned
fer the »roduction of the proposed pilnt plant.

. poreoen from the phinrmsceutical units ot the_plunt:

- to learn all the necessary production practice, connected
with preparution of sterile pharmeceutical products;

- to learn £l1 the production practice with finelizing of
the finzl 'orms of vials and ampoules;

- to get a good knowledge in prepering ot pharmaceutical
drugs like tublets and coated tablets;

~ to learn the initial preparation of' granulated mixturcc:

- Lo opel Lhe aceennnry proctlee In correct phoarmticcut boenl

work,

- to learn all the necéssary control methods for testing of
the biochemical final products;

- %o learn the methods for testing of &ll raw materials;

- to study and to learn the methonds for testing of
activities of enzymes end heparing

- to leuarn the polarographic and spectrophotometric methods
used for control of final products;
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- to learn all the necessary chemical and physically-chemical
mehods of analytical chemistry,

- to get a2 good knowledge or bacteriologicul testing of
eterile pharmaceuticael products,

- %o learn the control methods for testing of the air-purity

in sterile production rooms;

t

t

Yyrienic conditions in pharmaceutical departments;

learn the basic princinles of microbiological purity
sts and of control methods for testing of correct

o0

. o lesrn the necessary biologicnl testing of biochemical
vroduels - bioasgay ot insvlin, gonadotropins, testines
of pyrogen and hypetensive impurities, bioascay for
tesgting of pituitary hormones;

- to learn the right practice of test-animals breading and
keeriny and their preparation for biological tes*s.

Porooalt the Celloweibpn we rocomnond Lhoir porPoratnge o

czechoslovagia,
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DATA AND ACTIVITIES
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The planned pilot plant is rinanced partielly [y the
Yoagoliasn Government andé partially by the UNIDO, hegional
Cffice Vienna. Both partners had agreed that the project
would be realized in the period 1982 - 1686. The longelian
Government will ensure the realization conditions in the

full extent.
The obligations easuring the realization are divided
petween botn sides as rollows.
The lMongolian Government easures:
- the nomination of the managing body of the pilot plant
construction
- coutracts for delivery of project
realization documentation
- contacts with authorities in Tlan Bator competent for
approving the project
- methods for planning the pilot plant censtruction

~ contracts for supplies of nmachinery

- suppliers ot buildings in o full extent /inclusive of
veter pipelines, seviuge drains, central reating,

illumination wiring systems/

- agreements-concerning the education and training of

wongolien perscrnel in foreign countries
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- contracts with foreign experts for tke runring-in pericod

of the pilot plant

- contracts for special assembling operations

b
4]
ct
H
@

- expert supervisicn of all professional eactivities

pilnt plant construction
- housing, becarding, &nd sociel facilities
. - sanitary provisions
- fire protection
- gcafety cf work &and operaticn

- taking-over of buildings snd equipment Ior pervanent

oreration

- supply of labour and material for the pilot piany

censtitruction

Tie Mongolien Government finances:

—

. ~ the building site /the representatives of the longolian
Government hrad declared thet the buildirg site would Te
rroviéed free of cost/

- the project realization documentation

- the experts supervising the pilot plant conciruction in

a1l professions

- &11 buildings and plants included in the nomenciuturec

B~101 tc B-1ll
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- &ll assembling operations of the machinery &nd equipuent
- preliminary operations

- state, wmunicipal, and other official charges

The UNITO Regional Cffice, Vienna, finences:
= the machinery end cquipnent specified in tlie licts A=01

to A-21

- tkhe visits Tor the purpose of studies

- the training or liongolian personnel in foreign countries

- selected special short-term assembling orerations

-~ foreign experts supervising the running-in ¢i’ the piion
rlant

The finenciel and realization plan follows. The

-~

requirements of the UNIDO Regional Ofi'ice, Vienna, are ircl.ie?

in the plen. The plan had been discussed in Hongolia with ol

corzpetent pertners /UNDP/UNIDQ, wongoliasn Governwent/.
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Selection_of realization plen_and worxing scheduly

b3

The realization plen, in cconnexion with the worning

schedule, must heve the following consecuticn:

- hydrogeological prospecting
- g&ltimetric and plenimetric survey
- building plan

- preparstion of building site

Tre constructiorn work proper will start witn the
construction of water piping, cas piping, stesn »izing,
electricity cable lires, canalization, and rcadway cennexion.
The realization of this work is planned for 1983 /z~-1CZ to
B-107/.

The buildings are desigrned ©o that enalogous construciicn
technology will serve Jor all threec of them. Underground
work is excluded. Completely assexbled structurec cre
envisaged. The heights of the individual rlcors ard =rhe tolns
reight of the highest building allow & maxiwmal vze oF

construction mechenizaticn.

The cheracter of the muchincry equipment, 1to rrecumptive

dimensicns, and the interconnexion of the irndividual

technological units allow successive assembling.




A chuaracteristic process or pilot-plant consiructichn
should follow a line with prelference of the

Tr.en the working schedule would proceed as follcws:

- foundsations =~ B~109
- foundations =~ E~110
structure assewbling BE-109
. - foovmndnt o - 1 L
structure assenbling B-109
1

structure asssenbling E-1

- otuer carcassing worx B-109

structure assembling B-110

structure assembling B-1il
- other carcassing work B-109

and

other carcassirg work B-110

structure assembly B-111

- auxilisry construction work E~1C9
other carcassing work BE-110

other carcassirg work P-111

- sauxiliery construction work E-109

auxiliary construction work E~110

other carcaésing work =111




readiness
auxiliary
auxiliary
machirery
readiness

auxiliiary

machinery
machinery
readiness
finish of
machinery

nachinery

finieh of

machinery

finish of

Frcm the specified phases cf

individual groups of trained

working schedule is demanded

for mechirery equipment
constructicn work 2-11C

construction work B-1lii

equipment uutenbling in
equirment assembling in
for mecairery equirment
nachirery
caouirment ascenmbling

equirment assenbling

macninery equipwent &ss
equipment

machinery equipment ass

WOrrers

from B-1C9 tc E~111 and cerry out solely

operations which they had perfectly mastered,

with reszect

of work and materials, but the progression

is accelerated and Tacilitated.

The assembling of machinery equipnment

where the volume of equipuent and assembling work

t1y

&ssexbling

1)
¥
\O

[

ascembling in B-1il

nling ir =111

construction
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cv_end_decisive terms_of pllovczplont ¢2.£Izugiicn

- start of pilot-plsnt construction

B-101, B-1C2, B~1C3,B-1(4,

B-1C5, B-106, B-107,B-1(C9 May 1983
- start of construction

7110 &and B-111 October 1us3
- wmaking B-1C9 ready for machinery

equipment assembling June 1984
- mwmeaxing B-110 reudy for machinery

eauipnent raounnling cLnuury 1555
- stert of conctruction B-1(CE cuane 1%¢ch

L 4

- ©tring B-111 reedy ior machinery

equipment essembling June 1v-f

. - triel oreretion cuny L,

- full opersation Decenr oo Lo
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Estimation_of _project_reelizstion_ costs
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In the cese of the operaticns carried out in the cource
of the investment phase up to the moment of the stert of full
production operation, the costs have to be estimated oi the
following items:

- projecting work

- uatnors’ supervisory uwctivity

- irspecticn activity

-~ sdministretion of building and construction management
- fees for approval procedures

- treining of stuaff &nd latourers

The financial reans for covering the costs of

the building site

- technological equipment

- Dbuilding and construction work
- machinery and equipuen.

- mate ‘als

- raw material

overread costs

are specified in pertinent foregoing chapters.




SCHFDUIE 9_1 CI’;\I TER .11';
FAGE _ 12
o
ESTIMATE OF INVESTMENT COSTS PROJECT IMPIEMENTATION
 ESTIMATE OF INVESTMENT COSTS 1
PROJECT IMPLEMENTATICN
UNIT cosT
COST ]
ITEM DFESCRIPTION FOHWIGN | LOCAL | TOTAL
—j— | == TSI TITOILIT Sor L Tnein . Tg ~'l 2 T::
. 1l tima L LAATION OF 1450000, 4 4500C0, +
1nOJECT
2 SUPPORT PERSONEL 27040, -1287000,-1314C40, =
3 EMPLOYEES SCHOOLING 1713660, - 1713660, -
‘ !
|
4 STUDY TOURS 507C0, - 5070C, +
|
5 TOTAL EQUIPMENT : '
COMPONENT 67600, - | 67600, =
6 74360, 2500C0,- 324360, <
|
s :
|
® |
i
i
|
. |
193336C, -19870CC, - 3520360, -

. TOTAL
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The financing of the project, as already stated in tne

rreceding chapters, is shared by

- the UNDP/UNIDO OfTice Vienaa

- the Mongolisn Government

The UNIDO sources are generally known and need no

commentary.

The sources of the Mongolian Government issue I'rom the
rlanned state budget, based in turn on successive [ive-year

plans.

The Mongolian Hepublic is a rapidly developing scciulist r
agricultural country. Benking in Mongolia is exlusively owaed
and controlled by the state. The general and particular
characteristics of the calculations included in Chapter X

are adjusted to the system,

In the seventh five-year plan /1981-1985/ the nrecent
project is included in tk= Mongoliian govermment Liun. Jae

Py

Government’s participation in financiag the »nroject wus

verified by the experts at the Government CowuwitTe. on
Economic Relations ia Ulan Bator.

The System of Tinancing being controlled centraily ia
Vongolia, some items are owmitted fro. the sppropriate

schedules included in the Manual for the Freparstica ol

Industrial Feasibility Studies, UNIDO publicuatioa Ko.
E.78,11,B.5, of 1978.




Troject financing

Tre project is financed vy the UNIZC and the llenonlion
Government. The financial means nave not the cheructer oI

l1oans and are not-repayable.

Project costs

The tctal investment costs, 12,451.6CC, include ihe
fixed investuwent costs nnu the preproduction capitul
expenditure. Toe worxing capital is provided aunuwaliy DY the

‘‘ongolian Governument,

Foreign Locel o o
currency currency R
(192 ju}_‘/ )
. Tiend 3 N . Vo '
a. ixed investinent costs
Site prepavation SOYL OGN, - Pyt
Prd T tngs Yl Ll = e,
Unehninery 5,593.540,- LCC.CLC,~  2,000.50 0, -
Total 14,550,540, ~
B, Preproduction capital
expenditare Dy GEGL I, -

Total A+ B 15,451,077, -




riGe ]
Financial means:
Fixed heproduction
investment capital Total
Source costs expenditure

- . . D G T AR R e - Y e e S e DGR TR S e G S G G G e W S R S G S e S D e @ e e e - - - -

Total investment costs 14,531.540,- 3,920.36C,~ 18,451.9CC,-

- T G T W G S W e e = M D R D A S S e S e A - G e W S G - — . - S S G . e o = —

These means will be drawn in the course of the construction

perind as follows:

Expences are published in iiongolian currency /Tg/

HIONGOLIAN

YEAR GOVERNAENT UNIDO TOTAL “

1982 494,C0C, - 359,30C, - £53.3CC, - 4,62
1983 3,1C6.00C,~ 458,700, - 32,564,C0C, - 19, 32
1984 3,115,000, - 776.C0C, - 4,891,000, - 21,09
1085 3,770.000C, - 1,690.000,~ 5,40C, 000, - 29,59

1686 2,640.C00,- 2,043%.600,= 4,685,60CC,~ &5, 58
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Invesizent - toreign Local motal cests
caterary currency ©ocurrency B -oTEe T
. Lo o —k }
unt dovelcpment ————— 809 0QC 809 CCC
- g Sl "'.V:\’l
. e WOIEG ————— 9 79 000 9 Tae R
i

&/ Puildines and

civil wnrks ——— g 729 000 9 749 CCO
3o \

2 292 940 600 000 3 693 40
COULS 3392 val 11138 CCO | 14 531 940
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Denecdule 10-2/1

sre=production ecapitul expenditures, by category

'

irom Fereign Local -

f'q& ~ X
w,.,Gg)OI“, T0*s
table currency currency 0% &~
T"‘/ e T’yr
le Irre-investment * v ST
studieg z=1 (134 750) ———— (232 78]
Corntory
ations Sl ———— 170 0CO) (170 Ca0)
o
o-1 ————— 450 2X¢ 45¢ COCC
&,
¢-1 24 640 1 287 Q00 1 382 &4¢C
=4
s Q
0
iy o
s*afT nnd latour 0-1 1 704 360 ———— 1 764 280
5. Lizeeollaneous

9-1 T4 560 250 00C 324 280

Total 1 933 360

' '
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xr
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(@]
(@]
(@]
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Y
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[
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1., URNIDC - (134 750 Tg ) - 1981

<o liongolian government - ( 17C 0CC Tg ) - 1981
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With due regard to the character of the present project,
formulated in Chapter II of this study, the Caapter £ is
elaborated in accordance with the guidelines set ia the
itanual for the Preparation of Industrial Feasibility Studies,

UNIDO publication No.E.78.II.B.5 of 1978, .

The essential data given below lead to the following

conclusions:

1/ The wvnnual rate of profit Crom the equity capital prows
from 13.12% in the first year of production to 28.70% in the

year of expected 100% production capacity:

Construction Start-ur and full production

Year 12345 6 7 8 9 3G 11

- . — T S WP ED WP WS G A AL G D G P DGR P D R D D AP D GP M S G S D G D W G5 S o N S S AR G W e -

Yet »rofit
alter tax 2421272 3837096 5004411 5295121 5295121 524512l

Equity capital 18451900 18451900 18451900 1845190C 184515CC 1
Rate of profit% 13,12 20,80 27,12 28,70 28,7C 26,7¢

- e P e D D P W TP R G G SO R D D Y EP TGP D D G S N D D G D W T D D R e D U P W W > A o P P e s o — = —

QY

~
T
}_ ]
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2/ The initial investment costs, ie, 18,451.900,-Ty, will be

paid vack witnin less than 9 years from the start of

construction /calculation of rate of return of the project/:
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Year [Net profit

1 ———
2 ————

3 ————

4 ———

5 ———

6 2,421.272,~
7 3,837.096,~
8 5,004.411,~
9 5,295.121,~
10 5,295.1i21,~

Amount
Depreciation paid back

698.200,-  5,119.472,-
698.200,-  4,535.296,-
698.20C,-  5,702.611,~
698.200,-  5,995.321,-
698.200,-  5,993.321,-

18,451.9CC, -
15,332.428,-
lc:797-1521-

5,094,521, -

3/ The simple rate of profit ia the 9th yesxr after tre stzart

of construction /production with 100% capacity/ will bde:

net profit

equity capital

18,451.900

4/ The rate of return of the project in the 9th yeor snfter

the start of construction will be:

net profit

total investment outlay

X 100 = =zomomoomsea- X 100 = 49,255
10, €26.517
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Scehegule 10-5/1
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SHarTER K
PAGE 16
Schedule 10-6/1
Total initial investment costs
i ! Tnventinent | Foretm floend Total f
. | f cnbeprory | curreney Cenrreney e
: ' ! RS ’ Wy, Ty
! i <‘ : \2 x :‘;\
l.- Initial fixed ‘
" investment costs 3 393 540 11 138 CCC 14 531 540
2. ! Pre-production
! capital expenditu- :
' res 1 933 260, 1 987 000 3 920 3¢C
: ‘
| !
3+ ' orking capital _
(at full capacity) ———- 3 389 4% 3 389 4%
Total 5 )46 900 §16 514 495 21 41 3%%
— . R e Y S
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Schedule 10-7/1
Total initial assets
. i Investment ' Foreign | Local O
® ' [ Category ____learresgy _  currency | O )
e : 7 ‘(2’ : "Yl?.' v
1. ' Initial fixed “h R

investument costs 3 393 540 11 138 QCS 1. w31 oo

2. + lre-production
capital expenditu-

res 1 933 360 , 1 987 00C 3 20 34C
: !
. 3o Current assets | >
! - (at full capacity) : ==--- L4 033 C66 & 33 COL5
5 Total |5 526 900 17 158 I8 e 484 5L
| |

F g
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schedule 10-5/1
Sources of finance

.  Ttem

1.

. .
Lourcea ot {inance
»oud Lannhte currency -
Promoters ( Liongolia ;

a/ wquity 13 1e5C0

3

q
-

Financial institutions
or development :
agencies ( UNILO )

n
o
o
w
O
wn
A

Total, all items

e
A
(@]
}J
U

N

13 1250
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FIFNAL EVALTATION
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Schedule 10-11 a
Tatal production costs (see also schedule 10-3/1)

— e e S e ey

 Foreign

Local

o
l
v 3 . H H T
Cost item ' currency | currency | otal
. ] ) E T A PR o
. lobirect mnterinls and ' 4 ' ’?‘?; ' '
¢ inpuls P mm—— : 4 7ic 84l & T12 &+2
. . H !
ZeoLirect manpower: ; :
labour and staff - 829 To¢ 89 75¢
'3.Factory overhead costs ; _
3.1 Manpower costs I f 664 885 . €94 885
3.2.,0vernead materials | —w=-- i 3 010 014 . 3 QLG Qi4
3.3 .0ther factory | :
overneads | - % &2 €QJ 8. 60C
! !
-~ cm, ‘ i ~ oo ~
F.CTCRY COSTS L= + 9 330 033 G 530 033
4oidministrative overhead {
ccstis ' |
4,.1l.anpower costs ———— Z Seld «eb 523 <24
442 ,0ther administrative ‘
overheads === ===a- ; 7% GO 7% CCO
@ - OFZRATING COSTS ——-- 9 928 317 9 3B 317
5erepreciation ————— . 698 200 OO UG
TOVAL DLOUUCTION On
LANUFACTURTING COLITL e A0 620 BT NG oE ST

“at rull capacity year 9
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CENTRAL ASIAN AREA WITH OUTLINE

OF MONGOLIA AND LOCALIZATION
OF ULAN BATOR
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U DETAIL OF LOCALIZATION OF ULAN BATOR
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