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PREFACE

This is one of a seriesl/ of four studies on some aspects of industrial
development in Zgypt undertaken by the Institute of National Planning (1wp)
in Cairo at the raquest of the United Nations Industrial Development Organizatio:
(UNIDO)s It is expected that these descriptions of th: Egyptian sxperisance
will prove useful %o developing countries at all levels in formulating

industrial pro ~domes . and setiing policies to achieve davelopment goals.

3 : > of intere e trie i i o
They may also be of interest to developed coupn s ang_igzsrnatlonal

organizations, giving them a better perspective of the fields of activity

covered by their iifferent types of programmes,

The present s<udy deals with the transfsr and adaptation of t=chnologzy.
The R:XTA pulp mili

—-

s the subject of a case study.

The study was prepared under the supervision of Maurice Macramalla,
Director of the Social Planning Centre, INP. Two INP Industrial Planning
Experts were charged with the analysis of data and breparation of the study,
Salsh Moghieb, the Project Rapporteur, who przparsd the introduction, chaptsars
I, II, ITI and VI, 2nd the bibliography, ard Ecosanm Mandour, who prsparad

charters IV and VII.

In the preparation of this study the Institute recsived assistance

from the General Organization for Chemical Industry and the RAKTA pulp mill.

e

[ The authors wish to express their thanks to Ahmed Shukry Salem, Director

of the General Organization for Chemical Irdustry, for participating in the
formulation of the res=arch plan, supervising some of the work, and reviewing,
editing and translating some of the chapters; the managerial and technical
personnel at RAXT4, who helped collect and prerars data and varticipatsd in
discussions, especially M, Nosseir, M.A. Mostafa, H, Ibrahim, A. El-Toyal e
Ei—Haki, who prepared the technical annex; Ahmed Shalaby for translating the
report; M. El-Garhy for helping in the =ditorial work; Atef Omar and Zithab Kandi)
for their assistance; and to all other individuals who extended their assistance
iuring the cours= of the study, especially M, Fahmy, Secretary General of INP

and his assistants, who efficiently handled administrative and other matiars,

1/ The other threz studies published under symbol UNIDO/IOD. 139 deal
with the following aspects: Volume I with "The structure and organization
of the Egyptian manufacturing industry since 1945", volume II with "Manufacturei
exporis - development since 1950 and their future prospects"and volume IIT with
"Small-scale" industries'.




pes

nlv‘.h”«h




CONTENTS

Chagter

1.

II.

III,

Ve

IIITRODUCTION...................l..............................

GENERAL OUTLOOK: CHOICE OF INDUSTRIAL TECHNOLOCY AND THE ROLE
OF GOVF‘.JRN‘NEIIT IIISTITUTIOIIS....QQOIOO....l.........l.l......l..
A. The economic impact of %he transfsr of t2ChNolog eesececse

3. Governmment promotion and P2gUlatiONieeeeeeseastssocnnonces
. . ‘V:V‘.& d _'
RAKTA MILL.........‘....'.....'......l...‘..................lll.

Ao The main features of RAKTA.....Q.........cooooococooococoo

B. The pulp mill as 3 field for the researCh..............o.o
TRANSFER OF TECHNOLOGY IN RAKTA MILLeseeeaseoacacocoseancancse

A. Techrological expert assistancs in Pre~investment studies
Bs Arrangements for supply of machinery and equUismMertesessses
C. Engineering and technical SArViCRSiaseas00seassoesenncanse
D, Employment of individual foreign eXPertSeeeceesccesoocness
B, Training abroad...........................................

F. Internal and external co-operation for the adaptation of

technology.‘........-.o.....-.............................

Ge Utilization of local manufactiuring capacitieSeecececccsess
ADAPTATION OF RAW MATERIALS AND THE ROLE OF THE PILOT PLANT.,.

A, Fibrous raw materials utilized for PUlp ProductioNeeceeess
B, Charateristics of nonwoocd Plant fibreSeieeeesecocosscsoseas

Co Availability of fiberous raw materials in Egypt and its

1J.tilj-zatj-orl................l.l...........l................

D. The role of the pilot plant at RAKTA pulp and paper mill
in the adaptation of raw materials..............ooooooocoo

ADAPTATIOIJ OF MBOUR POWER..................................l.

A Training abroad-..........-.........-......-..............
B. Training on site during construction, erection and start-up

Ce Making use of foreign experts during the first period of

Qperationooccocoooooooocoooocolocoocoocooocooooccoco.ooooo

D. Training in local scientific and training centres and

institutes...................l............................

E. Internal training.........-.......................-.......

F, Technical assistance presented by RAKTA..................O

25
25
33

34

34

35
36

39
41

41
42
43
43
45
49

54
53
58

63

64
66
68




-6 =
Page
VI. ECONOMIC ZFFECTS CF ADAPTATION AND DEVELOPMENT OF TECHNOLOGY
II\T TH.E RAKI‘A PULP MILL.""'..'.l..l.'.lll.‘lll..lll.ll"..l 69
A+ The eoffect of the main technological changes and improve-
ments on the daily ProdUCtion I2lt2esececsscessssosnceans 70
Bse The :zffacts o¢ tachnologicel development on total
production in the PUulp Milleeesesesecescessscasccccassass 78
C. Effacts of technological developments on the rate of
consumption of raw matserials zand chemicalSeeecesssescoss Z0
Bibliogz'a’phyl.ll.ll.'...0..."."'....0'l'.llllll..l...ll.llll.ll.l 108
Annex. Process adaptation and development in the pulp Millecesecsos 33
' Tables
1. Percentage distribution of workforcs on the various job levels
and types oF =2zon0mic activities in 19%0.eeececcscncseracans 22
2., Total fixed assets for paper production on 31 December 1373 26
3. Annual production of paper, 1961/62 £0 1973 eeescosetscasses 27
4. Total profit and value added for paper production,1963/64—1973 28
5. Total fixed assets for the pulp mill on 31 December 1973.,. 29
6. Annual production of straw and reeds bleached pulp, 1962-1973 30
7. Value added from the production of straw and reeds bleache:
pulp' 1963-1973'l'l..‘l'.'.l...l.l.l..l.l.'ll‘lll..llll..lll 31
. BEffect of straw and reeds bleachei pulp production on the
balance of paymentS, 1958-1973000c-nonl-tooloollocnlnc-o-oco 32
9. Annual foreign currency saving from straw and reeds bleachel
pulp. 1953"197300--ooo-o--oc-co-ooco.c-oc--o---ncnc-n-0---00 33
10, Agricultural fibres and pulpwoods: principal chemical
COMPONENESeessrsoovsertosesscssessecrassasssssssossasscsanssassos 47
11. Wood and non-wrod fibres: fibre dimensions and ease of
pulpingl.ll'..ll..l.ll‘llll...ll.l...lllll...ll.l.l......... 48
12. Percentage of rice acreage in Bgypt (2roD 1963 )seeecccescss 50
13. 3tructure of the employment in the Company, 1 January 1574. 59
14. Training in local institutes, 1970—1974-..-....---ooooco-o-- 65
15. Average daily production rates of bleached pulp, 1962-1973.. 70
16. AVerage bleaChing and grade indexes..c...........-.....-.-.. 73
17« Economic effzcts of the productivity improvementSeececssssss 73
18, Number of production days for the years 1962/63 and 1963/64 78
19. Number of production days for the years 1963/69 and 1969/70. 79

20, Rate of consumption of raw materials and-chemicals per ton
of dry bleached pulp..-.--..-..-.-....-.o....-.--.-.--...... 80




I.

II.
III.

-7 -

Figures

Monthly average daily production of bleached straw and reeds pulp,
July 1962-December 1973.0...0.. G006 6060060660606 00 0006666000000 00000600

Digﬁstor house before =2nd aftsr modif‘ioation......................
Wet Cleaning section tefore mOdifiC&tiQnoo.oo...ooooooooooooooooco

Wet Cleaning gection after modificationeess 000000 0000000000000t

72

34
98
99




-8 -

INTRODUCTION

Transfar of technology can be »ffected in various ways. Iis

Fl

. . . . . |
acquisition takes in the main, the following forms:

Purchase of machirery and squipment
Provision of human expertise in certain techniques

Provision of information of technical or commercial nature

Concern with the problems of transfer of technology from developed
to developing countriss has been increasing in the last few years. This
concern involves the effacts of transfar of tzchnology on “h2 na%tional and
project lsvels. On the one hand, dsveloping countries are unable to produce
the whole range of knowledges and experience necessary for the accomplishment
of their productive and social activities; this necessarily implies resorting
to the more advanced countries to obtain the needed technology. On the other
hand, it is believed that, if left to the prevailing market forcss; the
transfer of technology would aggravate rather than alleviate problems of

inequality and dependence in international social and economic relations.

Through the experience of RiKTA company in producing paper pulp, the
characteristics of technology transfar to daveloping countries will be reviewed.
The concept of technology here covars advanced teckriques, systems,
methodologies, experience and skills necessary for economic production in
industry. Chapter I deals with general outlook on the choices of industrial
technology and the role of government institutions. Chapter II clarifies the
main economic features of the RAKTA company and the reasons behind its choice
as a case study. Chapter III discusses the various channels Ior acquiring
foreign technology. Chaptsr IV focuses attention upon the problem of the
adaptation of raw material and the role of the pilot plant. Chapter V deals
with the development of labour power requirs? for absorbing, adapting and
improving the master process., Chapter VI discusses the economic effects of
adaptation., For those who are interested in the technical analysis, annex I

and

discusses the process of adaptation the development of technique.

1 Ahmed Shukry, "Problems of transfer of technology to Arab countries",
unpublishel paper.




I, GENERAL OUTLOOK: CHOICE OF INDUSTRIAL TECHNOLOGY
AND THE ROLE OF GOVERNMENT INSTITUTIONS

A. The sconomic impact of the transfsr of technology

Importation of techrology and adapting it *o local conditions has been
given considsrable attention in the last faw years in both theoretical and applie”
sconomic¢ and mangsrial thought. This attention - especially in developing

countries - may oe explained oy several factors,

On the national level

Transfer of technology is receiving at*tention on the national level for

the reasons statesd dvelow,
Interest in economic development

The problem of sconomic development has become a central concern for
economists in both developed and developing countries sinc: the Second
1 World dar., The attainment of independence by many dsveloping countries
1 was followed by attempts on their part to achisve economic independence and
} aconomic development in crisr tc reach a hignher standar: of living for their
| citizens. The new national leaders had to face all the manifestations of
| underievelopment like the low level of national product; rapidly increasing
“ population with the concomitant rsduction in income per gcapifs; the imbalance
| among different economic ssctors where agricultural and live stock production
i3 characterized by low productivity, sensitivity to natural conditions, and

a demand that is easily saturated.

To achieve sectoral balance znd incrsass the national product, countriszz
had to move towards industrialization because industry is characterizei by
high labour productivity, high sensitivity to technical and technological
progress and highly elastic demand due to the fact that technical progrsss
helps in inCreasing present needs and creating new ones, All this contributszs
towards increasing capital accumulation and multiplying the national product.
However, we note tha* most developing countries suffer with varying degress
from the lack of capital and foreign currency, surplus of unskilled labour, and
from a shortage in skilled labour. In ordier %o exploit scarcs rassources and

. achisve national goals, it was decided to carry out an industrialization

programme which depends to a large sxtent on importation of machinery,

equipment and technclogical knowledge. This requirss:
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(a) Survey of available sconomic and productive resources aand their
ernative uses, and studying these alternatives analytically. Just as
ernative usas of resources are analyzad, altzrnative objectives are
analyzed to sz2lect the most important among them;

(b) Detarmination of those s=ctors for which *transfar of technology
18 necessary;

(c) Stul of alternative means of technclogy importation and comparing
those means ¢ We vases of ne:ds, costs and returns. In this process of
comparison, cecusideration should be given to the society's technical,
eccnomic and social conditions;

(d) Bven though the transfar of tachnology is a2 basic neesd that should
be protectsd and =ncouraged by the governments of developing countries, these
governments should establish some controls to organize the transfer of
tachnology in such a way that it contributes to develorment without creating
s=rious technical, social or 2conomic problers for the society.

Enterprises' indirect effects on the national economy

The allocation of societal resources for a particular project may
result in some indirect effects in addition to the direct effect of
creating a production capacity. The effects vary from cne project to

another and may take several forms:

(a) Necessitating new investments in other fields of production -
a project does not exist in vacuum. It is a production unit interconnect=4
Wwith other parts of the 2conomy and may have indirect backward =ffeczts, Ths
new project may raquire the e2xpansion in the prcduction of raw materials
necassary for it. It may also have indirect foreward =ffscts like building
new related or complementary industries. Another example of such indirect
effects is the increase in labour income from the new project which results
in demand sxpansion for a variety of products;

(b) Building new projects is usually accompanisd by increasing imports.
This may originate from the direct construction and =stablishment needs of

tne new projects and the indirsct demand caused by sne increase in consumers
#age income generated by the new projects;

(¢c) 1If the project is aimed at import substitution, or if some of its
production is aimed at export markets, it will creats direct and indirect
effects on the balance of payments and the country's foreign currency
resources, If the project succeeds in exporting a nart of its output, it
Will reduce the balance of payments .2ficit caused by the establishment of
the project., This may be followed by a surplus in the balance - depending
on export quantities and prices. If the output of the new project is
planned to replace imports, it should result in saving foreign currency that
would have been directed towaris imports. These saved funds can be directed
towaris importing other prcducts or capital equipments that enhance the wvalue
of the national product. It should be noted hcwewver, that export or import
substitution projects may create other indirect =fracis the nature cf which
depends upon the nature of sconomic interrelationship oetween the new projects
and other projects., For example, the new projecs may result in increasing

imperts for industries providing the new project witk its production requirzments;
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(d) Inmost devsloping countries facing less than full employment
of laovour conditions, the study of alternative technigues takes a special
significance. Comparison of labour-intensive aad capital-intensive tachniques
is essential in achieving technological balance at the national and sectoral
levels. The use of labour—~intensive techniques enables us to increase the
employment of unskilled labour. This increass in =mrloyment rasulis in
of resactions. The increase in wagzes leads to increzssd dsmand which raszults in
turn in incr2as=z3i esmployment. The final result should b2 +he flourishi of

. the national economy as a whole. Using capital-intensive techniques results in
reducing costs, improving quality, advancement in xnowledge and production art,
and increasing reinvested capital. In comparing the %wo *techniques, a dbalance
betwesn them should be sought in such 2 way that is consistent with societal
conditions and objectives,

On the projact level

Charactaristics of investment iscisions

Investment decisions ars long-rangs decisions. After a project is
established, its financial results - good or bad - will continus for the
many years which constitute the productive age of the project - that is until
it is completely depreciated, or until its management liquidatss it. The
transfer of capital from one project to another is far from sasy, it may take
several years and result in great losses if the decision to establish the
project, and the techniques uced in its execution have not been bassd upon
sound technical and economic analysis. Mistakes in such decisions ars
diff=rant from mistakes in Jther managerial dscisions, such as detarmining
the level of inventory, or ths level of employment. Thesz latter mistakes
can te corrected relatively quickly and easily. As a matter of fact, a wrong
investment decision does not only tie up fixed capital and other related

-~

[4 N . . L .
expenses, but also ties up part of the working capital. However, this

latter element can be transferra3 easily to other uses,

As soon 28 an investment decision is made, the rsemaining total availabls
' g

investment funds and means of allocating these funds are immediately affectad.

The investment decision also affects future investment possibilities. When

g/ Like expenses for study and research rsgistration, experimentation,
and interest on capital,
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*he investment is efficient, an economic surplus is created, national product
is increased, and available reinvestment funds are increased. The opposits
results if the original investment is unsuccessful,

A part of *he invesiment for importing machinery, equipment, and
technology is financed oy way of foreign loans or credit facilities with
inte2rest. This interest represants the cost of capital. Consequently,
the efficiency of th2se new investments has 1o be measured to ensure that
the new project will generats returns to the entarprise and the society

after paying the loans and their interests.

Technological prograss

In most cases, the same product or sesrvice can be produced by more than
one technique or method of production. Each of these alternative methods
involves using a different mix of capital, labour, and materials. Consequently,
each alternative has financial and economic consequences which are different
from those resulting from other methods. Fast technological progress in
modern times results in multiplication of methods of production and means of

executing *these methods, This makes it Imperative to:

(a) Dstermine and study alternative methods of carrying out these
pro jects, compar=: them, and make a choice among them;

(b) Detarmine and study alternative procedures for applying %he
method chosen above, compare them, and choose the most economically
efficient among them;

(¢) Study problems involved in implementing these techniques, and
modify them to fit local conditions and capabilities. It may seem that the
probability of choosing the best course increasss as the number of alternatives
increase., However, the freedom of choice among alternatives is not absolute.
There are usually limiis or constraints on the choice. These constraints
may be technical like the necessity to co-ordinate different production programmes ;
financial concerning the limits of local or foreign currency available;
managerial concerning the inability of technical or managerial personnel
to use a certain production technique; or finally they may be political
concerning the refusal of the government %o make a long term ccmmitment %o

the country producing a particular new technique.
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B. Government vromotion and regulation

Since the inflow of new techniques znd technology is a prerequisite
for an accelerated rats of zrowth in varicus industrial sectors, the
Government should promote this inflow. In *he meantime, the Jovernment
should play an active rols in ensuring that an adzquate flow of t=chnology
into xey industrial secfors takes placs on terms that are in tne Zountry's
interest. Government authorities in the Arab Republic of Egypt which play both

a promotional and regulatory role, ars many, and in various fields such as:

(a) The field of choice of tachnique and project svaluaticon;
(b) Contribution of foreign capital;
(c) Scientific research;

1

21
£ills,

[

(4) Dsvalopment of necessary

Choice of %echnique and project =valuation

In the industrial sector, this is the role of the department concerned

at the level of the project, and the General Organization for Industrialization.

General Organization for Industrializationé/

This is a central agency under tha supervision of the Minister of
Industry. It collects information about industrial activity, helps
in providing technical and economic studies about industrial projects,
and in designing and executing indus*rial plans. No project is included
in the rational economic plan without %he prior approval by the organization's

board of directors. The orgarization has the following goals:

(2) Suprorting, strengthening, 2nd sncouraging industrial production;
directi it along technically and sconomically sound lines; attainment of
J '
the highest degree of self sufficiency;

(b) Achieving integration and co-ordination among various industrial
projects, and between these projects and the country's comprehensive plan;

(c) Developing and modernizing the methods of establishing industrial
projects on scientific bases, and according to modern international experience;

(a) Helring to increase the local Processing content in machinery and
equipment used in Egypt by making the necessary designs and allocating the
work to suitable enterprises;

(e) Provide developing countries with technical assistance regariing
the sstablishment of industrial projects.,

2/ Presidential decree no. 1055 for 1967, Ministerial decree no. 744
for 1971,
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Cortribvution of foreign capital

Most developing countries suffer from the inadequacy of their local
resources to me=t the financial needs of =conomic isvelopment rrogrammes.
Consequently, they seek the assistance of foreign capital, either in the

form of direct invesitment, loans and bank credits, or gifts.

Recently, increasing amounts of funds have been transferred from
developed tc developing countries. Total loans and gifts from the
United States, Europe, and Japan to developing countries have ioukled in
the period 1960-1970. On the other hand, loans and gifts from centrally planned

to devsloping countries amounted to 3,921 millions in the period 1954-1967.

Funds are provided by centrally plarnei and develorei market =conomises in
the form of assistance or loans. Assistance funds ars aimed at strangthening of
country's defense potential, and the provision of services (e.g. =ducation, !
health, and family planning). Consequently, such funds are supposed to
provide, indirectly, funds necessary for industrialization since they make
available other funds which would have beszn used for isfense and services.
However, the availability of assistance funds may create problems for
industrial <svelopment, The availability of defense funds may encourzg:
the increased =xpenditure on armaments and armies. Such expenditures are
hari to cut dack, and have to be met from local sources when the assistance
is stopped. Furtnermore, assistance provided in the form of consumer goods
creates new consumption patterns which ars hard to stop or modify afier

assistance stoppage.4

The experience of daveloping countries shows that the real cost
for loans and tank crelits is much higher than the agreed upon intzrasi
rate. This is due to adding a group of expenses that take diffsrent names
like project studies, and expert fees. Furthermore, some lending agencies
increase the prices of goods financed by loans. The '"price" of funds is
usually high and may exceed the return on invested funds. This is due to
using partv of the funds in non-productive services necessary for the new
project, or to management and operating conditions. In such circumstances,
loans show results opposite to what was intended. So, they put additicnal
internaticnal burdens on the economy, Furthermore, in many cases, funds
available from foreign lending sources have nct been enough to meet new
project needs, a fact which made the lack of foreign funds a sericus
impediment %o industrial expansicn. It may ve asked in this rasgari why
should rot foreign capital, looking for investment opportunities outside

its berders, be encouragei to participate independently, or in partnership

PRI o) AN Geq LR TP K 44 5, N T ame 3 IRy
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with local investors, in the brocess of economic development., In *his
ragard, the Egyptian Jovarnmment has on one hand issued a special law %o
promots and organize foreign investment, and the transfer of technology
ra2lated to it and on *hs other hand =stablishei sopecial agencies to rromot-

and regulates the transfar of t2chnology, such as the organization for

a

= =7

Arab and International co-operation and the generzl orzanization for

Arad and Foreign Invesiment and free zonses.

The law No, 43 for 19742/

nis law concerning the investment of Arab and foreign capital 1is

aimed at achieving the following objectives:

(a) Securing the common interests of “he national economy, and
the Arab or foreign investor;

(b) Enabling local public and private capital Yo enter into partnership
with Arab and foreign capital;

(c) Providing the economic environment which would facilitate the
movement of Arab capital;

(d) Providing the =nvirorment that would maxe Egypt a financial
center providing investment outlets for Arab funds in the Arab area:

(e) Providing sncugh guarantees against non-commercial risks, and
prorer incentives to encourage investment ;

(f) Overcoming managsrial and procedural obstacles to the growth
of invesiment ;

(g) Giving a special priority to these projects which increase the

country's foreign currency resources, and those that bring with them advancsd
technologies.

5/ Article Mo, 2 of this law defines invested foreigm carital 4o
include:

(1) Free foreign currency transferred to Egypt at the official rate
through any of the banks registered with the Central Bank of
Egypt, for its expansions. Machines, equipments, means of
transport, raw materials, and

(2) commodity necessities, imported from abroad which are necessary
for the construction of the Projects or their expansion, provided
they are in accoriance with the recent technical developments and
had not beer used before, unless the boari of directors of the

organization (for Arab and Foreign Investment) decrees an excaption
from this condition.

(3) Incorporated rights, such as patents and *rads marks registarad i
any of the member countries of the Industrial Ownership Intarma*ionz]
Federation, or in accordancs with tha international reg:istration or acit
includ2d in the international agreements concluded in *his ¢
and which ars owned by residents abroai and arz relevant to

4 Free forai currency which is exgpended, such as the expensss of
& )
Preliminary studiss ani resesarches, and she fourdaticn exrensas
incurrsi by Tl h:
ooari of diirs:

N

invastor, within the limiss approve: by the orsunization

321
O
o]

/7]
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Organization for Arab and International Co—operatione/

This organization is directly under the supervision of the State
Ministar for International Economic Co-operation. The organization aims
at organizing, develoring, and supporting :corncmic and $:ichnical zo-operation
between Egypt on one side; and Arab and foreign countries, *echnical aid
agencies, national, regional and international financing agencies on the
other side. The organization undertakes those activities which contribute
towards accomplishing the above tasks. In particular, it undertakes the

following tasks:

(a) Suggesting policies for technical and foreign co-operation
with Arab and foreign countries; designing plans and priorities for
implementing approved policies; and co-ordinating following up, and
avaluating these policies;

(b) Supporting and encouraging Arab and foreign invsstment in
BEgypt and in the free zones in particular - in accordance with the
economic and social development plan;

(c) Proposing laws and procedures for encouraging Arab and foreign
investment;

(d) Maki g decisions regarding proposals by government agencies,
public and private sector firms to participate in joint Arab and foreign
investment projects to be built in or outside Egypt - all within the
framework of a comprehensive economic and social development plan;

(e) Preparation and supervision of bilateral, regional, and
international agreements concerning Arab and foreign investment; and
following up *the ratification and =2xecution of these agrzements;

(f) Preparation and supervision of technical and economic co-
operation agreements with Arab and foreign countries; and following up
the ratification and execution of these agreements; :

(g) Undertaking official representation of Egypt, directing, and
following up BEgyptian relations with all national, regional, and international
financing and investment insurance agencies; and also relations with national,
regional and international tsachrnical and economic aid agencies;

(h) Representing Egypt in the Economic Council and the Economic Unity
Council of the Arab League and following up Egyptian relationships with these
councils;

6/ Presidential decree No. 337 for 1974,
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(i) Preparation for loan and lcan rescheduling agresements with
Arab and forsign Governments, and following up their ratification and
exacution;

(j) Deciding on all issues zoncern ing the payment of compensation
for forei gers, ending the cus*tody on their funds; preparation 37 agrzements
to be conciudel with forsign Goverrments, and following up the ratifizatior
and =xecutivn of these agrsaments;

(k) Makirng a decision on all proposals made oy different ministries
in the fields of tecanical and =conomic co=operation arnd a all within the

id,
framework of a comprehensive plan of 2cZonomic and social devzlopment;
(1) Publicity in for:igm countries re
in EBgypt, and the Egyptian policy of strength
relationships with the outsids world.

gariing investment opbporiunities
ening sconomic and ft=chnical

General Organization for Arab and Forzign Investment and Frea Zones

This organization is chargsi with the implementatisn of “he law Zor

h
Arab and Foreigm Investmenx.l/ Specifically it has the following duties:
g J =)

(a) Study of the laws and regulations regarling Arab and foreign
investment in Egypt, an’ making any proposals in that regard;

(b) Making lists of activities and projects in which foreign capital
is invited for investment. Thess lists are apoproved by %he Ccuncil of
Ministers after their approval oy the crganiczasion's board of iirectors;

() Announcement of spezific projects open for Arad and foreign
investment, and providing technical advics concerning them, informing the
international capital marKet, and zapital etport*ng counirizs of ths projects
open for Arao and foreign invesiment and the

advantages and guarantzss providei
for projects to be =stablished in Egypt and its free zones;

(d) Study of foreign invesiment proposals., The boari of liractors
makes the Tinal dscisions;

in foreign
valuatel on

(e) Registration of foreign investment capital whether
f rsz 2

f srvecialized

sT:r

currency form, or in the form of incorporatsd rights which 2
the vazss of documents, international pricss, and opinions ¢
experts; and 2valuation of invested a: 21 when it is tran
liquidated for purposes of exportation abroad;

h

-~
K
-

v

-

(f) Approval of transfer of profits abroad after careful examination
of the firm's financial condition, and especially after ensuring that adequate
depreciation and other allowances have been deducted from profits according
to accepted accounting practices, and ensuring that iue taxes have been paid
(after the t2x exemption period 2xpires);

7/ law No. 43 for 1974, Part II.
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g) Fa0111tat1ng the process of obtaining the necassary permits
for establishing Arad ard foreign investment projects and for their
° B@IJ.B.I‘ 3p aulons.

s

Scienti’ic ras=arch

b

The recent period hss witnessed the intensive use of scientific
research rssults in indusiry. 3Such research has contributad to the reduction
in production cost, producing rew products, and/or improving the quality of
many products. This period is also witnessing continuous dsvelopment in
machinery and equipment for the purpose of improving their performance, or
devising new labour saving production methods. No country entering into

5

the industrialization stags can ignors thess ievelorments.,

However, the respons: of isvzloping countries <o %hes= lavelorments
depends upon their capacity to undsrtake scientific ressarch. Such
research requires both adequate scientific personnel and adequate funds.
Furthermore, the experimental application of scientific research results
in industry requires funds, expertise and a minimum level of management

acceptance of the principle of =xperimentation for devalorment,

The main problem facing the ieveloping couniries in this regari is
their lack of scientific capabilities. Even when these capabilities exist,
the gereral and scientific enviromments necessary for the exploitation of
these capabilities are lacking in most of these countries. Unfortunately,
many scientific centers in these countries have beccie isolated due to the
lack of necessary financial resources, the irregulari‘y in securing
scientific books and periodicals,the cutbacks in equioment maintenance and |
renovation apprepriations, and finally the restrictions on the travel of

-~

fic perscnnel for the attendance of scientific ccnfarences.

Developing countries attempting to import modern technology need

scientific research capable of:

(a) Studying and absorbing new techniques and adapting them to local
conditions;

(v) Product development for the purpose of improving the products!
competitive position in the international markets;

(c) Studying production methods and procssses for the purpose of
reducing production costs;
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(1) Reducing the incidence of idle capacitiss which is a common
provlam of devsloping countries,

(e) Modifying or aiapting local raw matsrials to make them suitabls
for industrial usage.

In spite of the efforts mads oy dsveloping czountriss %o increass indu
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proauction, it is typical to Iind part of their productive capacity

the lack of necessary intsarmediate goods, services, skills or other reasons

relating to industrialization strategy,

All of the above considerations lead Egypt to establish:

(a) The National Specialized Board for Education, Scientific Research
and Techneclogy;

(v) The dcadsmy for Scientific Ressarch and Tachnolozy;
a

(c) The Imstituts of Nation

The National Specialized Board for Education, Scientific
Research and Technology

The main consideration in transfer of tschnology is that the technology
must be correlated with the locally available inputs and with present ang

projected demand, also with culture, mores, values and human relations systzm.

ot

So a policy for transfer o5f tachnology is necsssary for cresation, develormen
or rzsinforcement of *he scientific technological, societal system so as %o
enable it to contributs to the selection and absorpiion of the acquirsd
technology. This meant the foundation of the National Specialized Boar:

for Education, Scientific Research, and Technology.

This board is charged with the following duties:

(2) To study and provose general ¢

volicies for Zleveloping the nationsal
capabilities in education, research, and t

ol
echnology;

(b) To study and propose scientific plans concerning education,
ressarch, technolegy, and international co-operation in fields; to make use
of human resources and to increase their efficiency in adapting to technological
progress; to enhance the application of scientific research in problems of
production development, and in other national problems;

(c) To co-oriinats various policies in thosa areas within *he ocari's
jurisdiction, to follow=-up and svaluate the sxscution of plans in orier %o
improve future policy in light of the nationmal objectives.

This board is dir2ctly under the supervision of the president of the
¥ P

republic,

-
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The Academy for Scientific Research and Technologyé/

The academy aims at supporting scientific research, and applying
modarn tachnology in ezccreomiz and social devzlopment olans., It d-signs
the policy which provides links betwesn the ressarch and tschnology agencies,
and the main scientific and technological directions required by the total
gconomic Zevelopment plans. The academy is a public agency and is under the

jurisdiction of the council of Ministers.

The Institute of National Planninga/

The institute plays an important role in the adaptation of technology

ooth managerially, and 2cconomically. The gZoals of -he instituts are:

(a) Carrying out, directing, and supervising planning, economic,
gocial, statistical, and technical studies;

(b) Granting fellowships and stipends to encourage research;

(c) Organizing training and educational programmes, and issuing
certificates for those that pass them;

(d) Sending scientific ard practical missions outside and inside
the country;

(e) Holding scientific conferences and meetings;

(f) Writing, translating, and publishing planning books and
refarences;

(g) Giving opinion on drafts of laws, decisions, or projects relating
to national planning,
The institute has carried out several studies relevant to various projecis,
has given advice in solving problems facing those projects, and contributed to

+he development of planning skills for the personnel of those projects.

Devz]l-pment of necessary skills

Developing countries suffer from a low level of national income together
with a high rate of increase in population. This results in a low level of
per capita income. Furthermore, the high rate of increase in population
results in increasing the number of persons capable of and willing to work.
Developing countries hope that indusirialization would solve these problems,

or at least reduce their intensity.

3/ Presidential dacree No. 617 for 1977.
9/ Presidential decree No, 231 for 1960,
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Refarring to the population census of Egypt in 1960 - the year whan
most projects in the first five-ysars plan were started - we find that
the total porulation was 26,130,000 out of which 47% were in the ron-

1

5]
productive ags Zroups (43. eSS than 15 and 3.9% mor2 than 25 y2ars 71d).
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The oroduc*i- 21 5,331,000, The *able

“

gives a vercsntaze iistribution of the JOrKILore: on ths various job levals.

The sxistence of a labour forcs which has a po*ential use in industiry
joeg no* mean trat it is suitable for such use at present. Due %o the nature
of the sducational system in Egypt, most of the surplus labour force ¢ nct
have the ability to manage and operate factories. Studies on laovour
productivity in Egypt showed a low level of productivi’y, compars: with
developed countriss, especially in *ne field of chemical 1ndustry.19/

e - o~ d ~ - P o ey » 4+ - 3. e 4y o+ -
© thz 3xilled zersons 2nploryal showsi 2 fzndsncy in the

Q

Purthermorz, soms
last few yeoars %o emmigrats from Egyct to other Arab countries liks

Fuwait and 3Saudi Arabia, due to the higher wages in thess countries.

In this early stage of industrial planning, the Government was faced

with two basic problems:

(a) The scarcity of skills which ars necessary to managz and
operate the new factories, and ths shortage of these skills in the
existing projscts, The previous table snows that the vercentazz of |
persons in the first five job levels (managars technicians and supervisors,
specialists, assistants, and skilled workers) is only 23.41% of ta= total

workforce;
(b) A surplus of unskilled labour and the necessity for cresating
new job opportunities to absorb them.
Available studies point to considerable local, rsgional and international
efforts to provide the necessary skills, and to adapt the surplus labour for
use in *he new industries. However, tnis offort fell short of what was requirs.

especially in the field of skills necessary for management and othar main

10 /  Magdi El-Kammash, Economic Development and Planning in Zgypt (New York,
Prager, 1963).
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activitias. Since the surply orf factoriss contracsed Tfor could not wait,

r
an? gins= maapower planning was act given iue attenticn in the past, sevaral
t

v
aken:ji/

(a) Selection of 2 zreup of government 2mrloy2ss with administrative
axperiencs: and training them for periods of 3-8 mon-ns. The /alue of such
training was ratner limit2d, sinc: mozd tvainess W= Zetwzzn 40 arnd 20
y2ars old. It has been scientifically sstablished that “he Capaciiy for
behavicur change and acquisition o7 new skills is very limited in this age
grour, Furthermors, giving responsibility for the naw industrial projects
to individuals in the early §tages of their maragement czarser - theirp rrevious
sxperience notwithstanding - prov:d to be rathsr riszy;

(o) Employmert of some successtul ousinessmen . ith long experisncs
as owners of small factories. 3Some believed that g2iving those people
responsibility for managing thes aew projects will guarantss afficient
managsment. However, this belief proved incorract for two reasons. First,

the skills that these parsons hud in ruming small sntarorises ware in many
caszs Iillferant from ths zigporizncas L2CI38Ary I0r running larz: madsrm
entarprises, 3econd, thes2 tusinsssmen used in = 2ir n2W jO0S tne sama
manag:=ment style they ware zczistomed to in their small enfterprises -

ise. 2¢trame cantralization ard subjective rather “han objective bas:s ror
decision making. The ranagem:nt of the new enterprises required a2 complet:ly

different management style;

(c) Enlisting the help of university professors in chairing the boar-s
of the new projects., However, this was not entirsly 2 successful experience
since the profassors had tn divids their time betwzen th2ir new responsibilities
and their wniversity responsioilities.

As a risult of the above provlems and attempis 3o sfolve them, the
Government finally realizei thas troviding the managsment and operational SK11ls
necassary for the new proj2cts raquirad relatively long range training which
could be considered an irvestment exvenditure., Purthermors, it vas realizei
that devaloring the necessary skills d2pends in the first placs upon the
2xistences of employment opportunities, and that the level of productivity
is dependent upon the level of skill. For these rezsons and veside the

training departments =he Jo-rernment 2stablisned:

The Higher Boaxrd for Traininglg/

The National Institute for Management Development.

The Higher Board for Training

This Board has the following duties:

ll/ Atef Ebied, "Industrialization: Its rationale and problems in the
developing countries”, unpublished study (in Arabic),

12/ Presilential decrss no. 797 for 1972.
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(a) Drawing the national policy for direction, training, technical
and professional development of manpower 2t all levels for the purposes
of increasing production efficiency, adapting to technological prograss,
and meeting the devslorment needs in various areas of product ion and
Servicss;

(b) Co-oriination of various means used by iiffarsnt agencies in
determining the levels of skills and abilities needed for iifferent
professions on the basis of accurate job descriptions;

(¢) Co-ordination between various agencies responsible for
design and development of training programmes;

(d) Drawing a plan to provide training requirements in all work
sectors; and co-ordination between training budgets and investment,
production, and development requirements.

This Board is headed by the Minister of Labour, and includes 14
deputy ministers in addition to represematatives of other ministeries

and agencies.

The National Institute for Management Development

This Institute is a public organization concerned with research,
consultation, and training activities that Serve the purpose of management
development in all sectors of the national economy, To achieve its purposes,
the institute carries out exchange visits and co-opesration programmes wi%h
other countries, international agencies, and foreign institutes. The
Institute is under the supervision of the state Minister of Management

Development,
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IT. RAKTA MILL

A, The main fzaturss of RAKTA

£

Local demand for pap has increassd 23 i1 rasult of *he 2Xgansion in
education, and the gzneral imgrovameni of tns cultural and social 1
population, In February 1953 a presidansial iscres was issued establishing
the General Company for Paper Manufacturing (RAKTA). Nominal subscribad
capital was LE 1,195,000 and was increasei to LE 5,000,000 raid in full.
Initial studies of the project were carried out first by the Naticnal
Production Commission and then, by the Minis*try of Industry. The project
was included in the Tirst five year plan (1960/51-1944/65).  The sitz was

3

1w

= <, Mo < ~ - 2 Al - N -
lect2l in Tablz arzz in Alsxerdr.s.

(ll

Using the limit=3 date at ot .isposal, this chapter raviaws she
basic features of the company a5 present, Our review is dividad into
two parts: (a) the production f the final product - paper;

(b) the prod ction of the intermediate product - pulp,

Paper production

This section includes:

w

Types of paper products;
Total fixed assets;

Regular production;

P N N
o

2 0

annual profit and value added.

Types of raper products

RAKTA produces several types of paper products, the most important
of which are:

&/n’

Writing and printing paper 40~150
Printing offset paper 70-120
Writing paper sSuper calendered 70-150
Sparta paper 70100
Coloured paper 50-30
Azure raper with/or without water lines 100-120
Absorbant paper with/cr W4ithout water marking 5=20
Ink absorban®t paper 120120

Irn ad3ision 1t “he abevz, the mill producss thoto-copying 2

It/
'3

o
o1

ard =2ir ma:l env:loves Wwith/and withouw water marcs,
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Fixed assets

Total fixed assets in RAKTA were LE 15,375,000 on 31 December 1973.
The sum is distriduted according to the nature of assets as follows
(in thousand LE): buildings 3,745, machinery 11,136, transportation
means 552, tools 122, furniture 200. According to the activities,
the share of pulp mill was 2,758, paper mill 7,704, service activities
and non-productive activities 5,343, distributed as 5,044 for services,

171 for marketing and 128 for managements as rapresented in table 2.

Table 2. Total fixed assets for paper production on 31 December 1973
(in thousand LE)

- )

Pulp Paper Services Harketing Managemeat Total
Building 33 1537 »7 v 70 3745.
Magnipery . 2221 597 3018 - - 11186
Transportie - 193 331 8 | -
tisn z2ang : ' 32
Tacis - 2 120 - ,ii | - 122
Faoelirg 3 25 104 10 58 . 200
Poiat 2758 T10h 50 b7 ) U 128 15878

Regular production

The regular production of the paper mill in January 1962 amounted to
18,727 tons in 1962/63 and to 22,027 tons in 1965/66, incrsased again to be
about the double ir 1963/69 and reached 40,082 tons in 1973 as table 3 shows.
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Table 3. Amnual production of paper,
1961/62-1973

(tons)

Year Production Year Production

196 1/62 11,874 | 1567/68 25.85%

1962/83 18 0727 68/69 35071

1563/64 23,137 69/70 -_—

1964/55 23,175 70/71 40,602

19%3 /66 26,027 VR 63',80? (18 moath)
19%66/67 26,109 1973 #0.,082

Annual profit and vaiue added

In 1963/64, the total profit was LE 753,000 and the total value addad
was LE 1,441,000, They increased ‘o LZ 924,000 and 1,641,000, In 1965/66,
the total proflit increased to LE 1,105,000, but the total value added
decreased to LE 1,490,000, In 1967/63 the “wo items increassd again,

Table 4 indicates the figures of total annual profit and total value
added from the year 1963/64 to 1973.




Table 4.

Total profit and value added for paper
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production, 1963/64 - 1973

(LE)

o P o

Total prﬁfit

Total valua

Year before taxes added
1583/84 752,000 1,641,000
1964/65 9&4 270 1,643,000
1365/66 1,105,000 1,450,000
1965/87 1,247,000 1,650,000
1647498 718,080 1.532 000
1955788 1,423,000 2 415,000
1969/70 1,467,000 2,132,000
1970/71 1,386,000 2,246,000
Y% 3 &4 000 5,160,000
(1% zon%h) /

1573 2,157,000 3,265 ,?cc
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The structure of employment of RAKTA will be discussed in chapter VI.

Pulp oroduction

This section includes:

(a) Total fixed assets;

(b) Regular production;

(c¢) Value added;

(4) Effects on the balance of payments.

Total fixed assets

The contract which was signed on 22 December 1953 included a
supply of an integrated mill for the production of s=iraw and reads
bleached pulp with a contractual capacity of €5 tons/day of straw dry bleachen }
pulp, and 9 tons/day of reeds dry pulp: for the purpose of expanding %he |
bleaching capacity, to ma<e use of the bagssse supplied by tne Sugar Company
at Idfu, a new bleaching unit was added with a capacity of 60 tons/day of
dry bleached pulp which started production in 1970. The total investment
in fixed assets both for the original and the new bleaching units was as
clarified before LE 2,753,000, financed locally by LZ 1,012,000, The ress
is obtained by foreign credit facilities. The shars of the original project
in the total fixed assets was LE 201,300 and for new unit was LE 740,000 as

table 5 indicates,

Table 5. Total fixed assets for the pulp millon on
31 December 1973
(thousand LE)

—e

— .

It o ég;gggtl._ ggéaect eed bleachi unit -
"o Local Forelgn Local Forsiga

Buildings %3 - 181 -
Machinery and equipment 34hs | 1}17. 130 429
Pur.niture and office equipment 3 - - , -

.

Total T 1317 31 429
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Regular production 1

Trial production runs in the pulp mill started in September 1961,
and the regular production in January 1962, The annual production
in 1962/62 was 12,779 tons, increased to 29,715 tons in 1965/66, “hen i
|

decreased to 27,491 tons in 1370/71 and to 25,778 tons in 1973 as table &
shows.

Table 6, Annual production of straw and reeds bleached
pulp, 1962 - 1973

tons)

Product ioa
Year Production Year
1962/63 12,779 1968/69 22,041
1963/64 19,483 1969/70 25,628 -
1964/6% 19,604 1970/ ' 27491

« c

1965/66 29,715 1971/72 (18 months) _ 41,626
1566/67 - 224933 1973 . 25,778

1967/68 21,341

Figures do not include production of bagasse pulp, which started
in 1970 and amounted to 9,382 tons of bleached pulp in 1973.

Value addedll/

.The value added amounted to LE 851,000 in 1963/64.' Due to  higher
prices, and lower average cost of the raw and intermediate material, the

1}/ Value added = value of production = (cost of raw materials + cost of
intermediate products),
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value added increased to 1,019,000 in 1964/45. 4s a result of high average
cost of raw and intermediate material accompanisd by 2 lower orice of
products, the value added decreasz2d %o 932,000 in 1965/56, to 394,000

in 1986/47. Iue %o aigh product griss, -.lum: oF preducticn, ~ow
average 2o0st o7 raw and intermediate ma‘terizal, <he value addsi raturm
increased to 1,339,00 in 1368/49, to 1,320,000 in 1969/70, %o 2,172,000 in
1970/71 and to 257,000 in 1973, as table 7 shows.

Table 7. Value added from the production cf straw and reeds
bleached pulp, 1963 - 1973

. e | gl e i
fear of dry plmachyd price/ton materinls Per ton  Total
pulp) (LE) , (L=) (LE) (thousiﬁfh

1563/6h 19,483 a0 4§ & 357
1964/65 19.604 %6 TR 2 1019
1965/66 T 20,715 96 5 o 932
1966/67 22.532 co Si b¥) 854
1967/68 -21.341 50 52 38 811
1968/69 22,041 197 v _5} %389
1969/70 25.628 13 42 ©ono 1820
1970/71 27,491 121 b2 ” %172
1591/72 41,636 - 113 47 65 2me
(13 =onths)

1973 25.778 . 150 %0 100 2578

Jote: The selling price for a ton of btleached pulp was based upon
the purchase price for a ton of short fibre wood pulp. The rationale
for this wzs the following: on the one hand, the company has nc
internal pricing policy for pulp as an intermediate product, on she
other hand increasing the producticn 2y a ton of reeds and s*traw pulp
means rsducing the imports of wood pulp oy 2 ton which reiuced rayments
abroad oy *tre value of that ton. Consiisration was ziven, hcwevar, to
tne cos% of raw and intermediate materials.
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Effects on the balance of payments

The production of pulp represents an important substitution,
which has direct and indirect effects on the balance of payments

and —he znnual foreign currency saving.

The pulp mill had unfavourable effects on the balancs of payments
(see table 3) due to its dependence on the transfer of technology and
partly on the imports of some raw and intermediate materials in the
operation period. These effects amounted to LE 113,000 in both
1958/59 and 1959/60, to LE 176,000 in 1960/61 and 1961/62. They increased in the
next three years as a result of large instalment payments and importation
of raw and intermediate material and dscreased later as a result of stoppage of

credit facilities.

Despite this negative effect the pulp mill had priorities as an import
substituta; its saving in foreign currency amounted to LE 520,000 in 1962/63
increased to LE 1,591,000 in 1965/66 as a result of instalments stoppage and
reached LE 3,171,000 in 1973. Table 9 shows that savings in the first twe

years is more than the total foreign investment cost of the mill.

Table 8, Affect of straw and reeds bleached pulp production
on the balance of payments, 1958-1973
(thousand LE)

. _Effact on S5 . Effect © ;
Year Instalments Pr;:zzzlon balance Year Instalments Pr:izgzzon balance gf E?
h - - payments
1933/59 118 118 1966/67 19 19 g
1959/60 118 118 1967738 _ 2 21 1A
1960/61 17% . 176 1958/69 38 38 ,
1961/62 17%6 176 1963/7 49 49 3
1962/63 188 59 &7 19%/n 64 &b <
1963/64 188 )8 25 1M 169 169
1964/63 249 18 7?7 13D 5 52
1963768 - 6 60
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Table 3. Annual foreignm currency saving from the production of
straw and reesds bisached pulp, 1958 - 1975
thousand LE)

Production ITffactoa Foraiga - - Preduction Ifl3cTea  PForsiza
balazes 27 cusrency (2T calance OI cursancy
7alus rayneats saviag valus  parauaty saving

33 il 113 63/86 1351 £3 1321
&0 118 118 55/¢q im2 19 1533
60/61 176 176 87/68 1613 O R
61/62 176 176 88/63 196+ 38 1926
§2/83 767 a+? 520 69/70 - 2411 42 2332
3/% 1861 266 1235 10/ 2786 o 272
. T R

63 1388 297 1321 z1é7ﬂonths)3932 169 3753
19713 2220 53 3121

3, The pulp mill a3 2 fisld Jor %the ressarca

In a broad sense, this study deals with the transfar of technology
in the RAKTA Co. RAKTA was chosen as a field of research for the

following reasons:

(a) The RAKTA pulp mill is the largest mill producing
pulp from agricultural rssiduss in the world;

(5) In the sarly s*ages of planned industrializasion in Bgyps,
i,e, during the first five-year plan, this type of irdustry was predominant
and aimed at

(i) Import sudstisusion, in order to save foreign currency which
is needad in other levelopment projects;

(ii) Using locally available raw materials, sspecially when their
prices are relatively low compared to processed materials;

(¢) 1In this experiment of using ~gmcult' 2l i
were able to import, absoro, adapt and improve the new e
it as a technical expertise in she field. The supplying
technical know-how in the process, which =nabled it to r=ap substant‘al
profits in other developing countries, even though it lost in its pioneering
experiment in Egypt;

(4) The main problems of technology transfer in this industry are

fairly common to the general ones in developing countries; these problems
are
(i) Multiplicity of means of transfer of %z2canology;
(1i) Shortage of foreign currency;
(:ii) Lack of skilled labour;
(iv) uack or ‘nadaqu 25 of agencies which tromote and reéulate

(e} Finally, RAKTA mill satisfied the major condisions for 2 good
gtudy of sransfer of zschnolsgy. The data was - %0 a Jertain sxient -
ayailabla, She %echnizians were co—oparztive, and, most imporsiant, this
2ill succssisi in insagrasing imporsed fechnology and xmow-now Wwith local
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ITI. TRANSFER OF TECHNOLOGY IN RAKTA MILL

The transfer of foreign technclogy to developing countries can
take various forms depending on the kind of technological assistance
that is needed, and the level of industrial development. Very often
a combination of more than one method is used, The technology was
transferred to RAKTA mill by:lﬂ/

(a) Providing technological expert assistance in pre-investment
studies

(b) Arranging for supply of machinery and equipment;

(¢) Providing engineering and technical services;

(d) Employing individual foreign experts at the following stages:
erection, tests and acceptance, putting the mill into operation;

"(e) Providing training opportunities abroad;

(f) Internal and external co-operation for the adaptation of
techniques, material and labour power;

(g) Utilization of local manufacturing capacities.

A. Technological expert assistanc=z in the pre-investment studies

In this phase, the following techno-economic aspects were considered:

(a) Raw materials to be utilized in the production of pulp. In %his
connection, considseration was given to diffzrent alternative agricultural
residues. For each alternative data were obtained regarding availability,
technological feasibility, the type of pulp it produces and the cost of
production. In carrying out these studies, reference was mades to all
research and development work in developed countries, especially in the
United States of America and Europe. It was clear from the beginning
that the technology and expertise related to rice straw, reeds and
bagasse was rather limited. All parameters relatsd to this raw material
were gathered and scrutinized very carefully;

(b) Utilization of the pulp produced, knowing beforehand that it
is short-fibre pulp., Thz2 percentage of imported long-fibre pulp to be
used for different types of paper was considered. A decision was made
concerning the proper system of bleaching. The decision on which type of
paper to produce was based on many considerations: the needs of the country,
the low percentage of imported long-fibre pulp needed, commercial and
national economic profitability etc. As a result of all these considerations,
it was decided to begin with producing writing and printing paper;

14/ The analysis is based mainly on articles of the contract and
sereral discussion meetings with the experts of the General Organization of
Chemical Industry and RAKTA Co,



(c) Availability of needed manpower, This involves the sources
of recruitment, possibilitiss for the labour tc suit *he raquirements of
new industry, and methods of prometing the needzd skills through local

and foreigm *raining programmes;

d Optimum size 27 the project according <c %=2chnizal and 2conom
( D °roj 2
paranetres;

(e) BEconomic, financial and commercizal aspects. These includsi %he
size of financing neesded, its sources, and the possibilifiss for obtaining
cradit from 2broad. Financial analysis was carrisd out, ths zost of
production was assessed, and returns and revenues were calculatzi, The

3

the indirect 2rfacts of the project on the national sconomy and on *n
industrizl sector were 2130 considerad

effact of *he project on the balance of payments was studied., MFurthermore,
[=}

In carrying out all the above-mentioned pre-investment studies sevaral

7isits to similar concarns wera done, Leeczl and forsigm Firms zartizipased
in these studies, Foreizm experts were needad Jdue to *he lack of suffizient
xnowledge ragarding the new technology to be utilized and its relatsd

economics. Local experts were needed because of their familiarity wi%h

._J

local conditicons, laws, regulations and standards, because they are capable
o)

of deciding to what extent the proposed technologies are applicable and

L 1

determining the nezded skxills and methods of osbtaining or develoving them,

Be Arrangements for supoply of machinary and equioment

In developing countries, the inflow of tachnolozy is often viawsi as

. . : . 15/
a corollary to imports of machinery and equitmens, The suppliers—

. 16 .
ad, accoriing to the contract ——/ to deliver all machinery and e en
agresa, ' Ve

b

required for a complets pulp and paper mill wita all its subsidiary planis

for the production of 30 tons of pulp per day, with 10% maisture content,
v

using Sgyptian rice straw and rseds (phragn*tz,s commumis), znd ‘he trodust.
of 30 tons of writing and/or printing paper with &% moisiture zontent.

Suppliers guaranteed that the machinery and equipment contracted
for are of good quality and first-class workmanship and that they will
show no defect for a period of one year, irrespective of the daily
vorking ncurs, from the date of acceptance of svary section or

intezral sub-section. However, the supplisrs zuaranteei all the

15/ The German group of manufactursrs (heresinafer refarrasd <5 3s
"suppliars") repressnt=i oy Fo Krupp Industrisbau, 3Iss2n, as the laading
cmpany and comprised *the following firms: Aschaffenburgar Zells*toflwsarks
AG., Redenfsldesn; Ischer Wyss GmbE, Ravansburg; Xrauss-Maffei-Imperial

TmcE and Co., Munick.

13/ The contrac has besn sizned or the




delivered vehicles only for 6 months. They undertook to replace or
repair 211 par<s wnich nave become defsctive within the guarantee
period stated above, if those defacts are caused by defacts of
material and/or workmanship. Such replacement or repair must be
done by suppliers in the shortest possible time after having been

1
informed by the purchaser.

This guarantee does not apply to damaged or broken parts. The
above mentioned guarantee period will end, however, not later than 32
(tairty two) months from the date of the f.o.b. delivery of the last
consignment of machinery and equipment contracted for. If defective
parts are replaced, the period of guarantee of one year applies to the
new parts also., If stoppages occur due to the abuve mentioned defects
or due to replacement or construction of defective parts, the period of
delay shall be added to the guarantee time of these parts. Also the
suppliers shall submit to the purchaser within a reasonable period a
1ist of all small special tools and instruments to be supplied by them.
The purchaser shall be responsible for the punctual transport, at his
own expensa, of the tools and equipment from the supplier's work to the
site and back, and he shall in particular secure any official approval

required for impor% into and export from Egypt of the tools and 2quipment

and exempt the suppliers from any fees or charges. All deliveries contractad

fo 18 are mads f.o.b. Northern Germany, according to the incoterms 1953.

. . L . 1
Ce Ingineering and technical serv:.ces-z/

Since production of pulp does not have an established technological

base, engineering and technical services were necessary to cover certain

N —————

11/ The general organization for executing the five-year industrial
plan, hereinafter referred to as 'purchaser",

1§/ The price of the deliveries contracted for is DM 45, 000, 000,
This total price includes: DM 1,813,012, for spare parts and DM 750,000 for
auxiliaries. The supplier has granted the purchaser credit facilities
which enable the latter to make instalment payments during a period of
six years from the date of signing the contract according to the following
schedule: 10% after two weeks, 10% after 12 months, 15% after 24 months,

15% after 36 months, 15% after 48 months, 15% after 40 months, 20% after
72 mornths.

12/ The price of the engineering and technical services to be furnished
is DM 2,075,000, The supplier has granted credit facilities to the purchaser
+o enable him %o pay the amount in instalments according tc the following
schedule: 29% af4er 30 days, 20% after 12 mon*hs, 20% after 24 months,
20% ater 35 mernths, 20% af+er 43 montks.
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speci’ic gaps in the technological knowledge regarding ths installation

and cperation of aew manufacturing techniques and processes, Th:

[\

outlow of *the snginesring and fschnical services has been zraatsst
fron the Faderal Repudblic of Germany. 4n agrssment has bean rszacne
wish Reflex Papierfabrik, Felix Heinricn 3choller JmbH, who theraoy
wdertoox to maks available to the purchzser, through the suppliers,

their experiencs and know-how in the production of pulp using rice

3traw as 2 raw matarial,

Scope of enginesring and tachnical services

The following information and data wers to be supplied within 12 months

jo

after the con®ract nad been signed:

T« Process isscription and technical 3a%a covering:

Fibrous raw materials (rice straw and rzeds)

Baling

Binding

Transportation

Stockpiling and removal from stockpile

Straw znd r=21 prevaration

Chopping of straw

Dedusting and washing

Pilling of chopped straw

Transport of chopped straw to digester house

Digesters

Digestzr nouse and preparation of *h2 cooking liquor
Blowing of digester

Pulp washing

Heat recovery

Pulp preparasion and bleaching

Screening of unbleached material
Bleaching

Washing

Screening 5f bleached material
High density stock chests

Wet machine

Paver mill

Pulp preparation and refining

Screening

Preparation of purchasei fibrous materials
1

+ 3 PR
rreparation an

4 proportisning of filler, alum and size
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Paper making

Operation of the paper machines
Winding

Calendering

Cutting

Sorting

Counting

Packing and weighing

Storing

Service departments

Treatment of boiler feed water
Treatment of process water
Waste water disposal

Steam and power

Steam generation
Electricity generation
Energy distribution
Condensate return

2, lLaboratory and inspection = procurement of raw materials: Delivery of

specifications for all raw materials used in factory, particularly as
regards imported cellulose fibres, fillers, dyes, chemicals, lubricants,

mechanical equipment (felts, wires), detergents, cleaning agents etc,

3¢ Operating instructions and technical data: Complete engineering of

mill including:
Process calculations and completely balanced process flow sheets
Complete detailed squipment lists and complete engineering flow sheets
Complete preliminary layouts and plot plans
Complete mechanical layout drawings and details
Complete piping drawirgs and details where necessary
Complete electrical drawing and details
Complete architectural structural, and civil engineering drawings
and details but not including foundations
Calculation sheets for all building sheets of the statistical
calculations in German and English should be prepared by the supplier,
together with explanatory sketches and diagrams, in duplicate
Complete bills of materials, sector lists, pump lists, value lists,
wiring schedules, piping schedules, reinforcing steel bar lists,
structural steel lists etc, all in complete detail

Complete specifications for all machinery, piying, electrical equipment,
materials, and buildings

Complete building quantity surveys

Preparation of final as=built drawings
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The suppliers have to forward to the purchaser tripiicatse copies
of all the generzl procass Irawings to de revised, and asproved
oy the purchasesr

Aassembly drawings for individual machines

Detailed Zrawings will be suppli=d for parts %that ars sucjsct
to incr2asai wear, ¢r require special maintsenancs servics

Operating and maintenance ins*ructions shall be in the form of

complats maruals de2scriding - in ietail - operatinz znd maintenance
procedures for all machines and dspartments, and will indiczate the
spare rarts protably required within one ysar of overaticn.

4, Orzanization:

This involwes the sudply of an organization chart for all stages

of ziminiztration arnd oroduction, rartioularly with razard <o 2z20unting,
cost accounting, flow of raw matarials and finished sreducts as well zs

1
ulzar

Xeeping records thereon, In part

Job procedures manuals for *the various phases of production in the
whole plant

Job description zand evaluation
Description of maintenancs racording system

Inventory set-up for machinsry, equipment and spares
g J? b

D. Emplovment cf individuzal foreion exparis

The arrangemsnt for technology transfer ensured the flow of technologzy
that is considered adequats to mest the gaps in technological knowledgs
by employment of foreign experis in the stages of construction, tests and

putting the mill into operation.

Advisory services

It is conceded by mutual agreement of both parties that an advisory
enginesr will supervise the execution of the construction work. This
engineer shall have 2 solid background in establishing paper mills.

In addition, his obligations ars specified as follows:

(a) Scheduling of construction, and equiocment installations;

(o) Checking of all work dons by constructors %o ensure zonformit
to drawings and specification;

(2) Checkirg of matsrials, quantities and labour us=i by contractors;

(4) Preparation of progress report

(/]

icr and prograss of oconstrucsiion in
i
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(f) Expediting,
He shall also co-ordinate both, erection and construction.

Brection services

Suppliers carried out through their sxperts tne erection and undertoox
to terminate the erection within 3 months after arrival of the last major

piece of the machinery and equipment contracted for.gg/

Preliminary tests and acceptance

As soon as the erection of a section of the plant is completed,
the suppliers shall notify the purchaser of their readiness to proceed
with the preliminary tests, which are to prove that the section is fit to
pe operated. For these preliminary tests, a period of about two months
after completion of erection is envisaged. Suppliers shall determine dates i
and procedure of such tests, bear all the costs of the members of their ,
staff, During the test runs the operation of the mill shall be carried

out in accordance with suppliers instructions.

According to the contract, the purchaser must send the suppliers his
written acceptance or non-acceptance giving his reasons within two weeks
from the suppliers notification. The acceptance of each section
automatically transfers all risks and responsibilities to the purchaser,
except for their responsibilities, obligations, and guarantees stated

in the contract.21

Putting the mill into operation

In connection with starting up the erected plant the suppliers undertook
to operate and test the mill, at rurchaser's risk and responsibility, in such
a way that a qualified staff of 35 persons shall guide and advise purchaser's
qualified labourers who shall take into consideration requests and recommenda-
tions made by the suppliers team. The activities of such staff shall begin

after acceptance of the plant and are limited to four months.,

20 This is against DM 2,516,067 plus air and/or mail way tickets,
and 1,500 per person for preparation to leave the Federal Republic of
Germany.

gl/ Guarantees mentioned in the contract covered machinery and
equipment, power station guarantees and guarantee of production (quantity-
quality-consumption).
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Supplizsrs t=am comprisei the following professions: team leader

snZinear, chemist, laborztory assistant, work sugsrintsndsnt, digester

foreman, dleaching forsmen, stock preparaior, sapermachine superintzndzant,

salls forsman, calendar crerasion, mechanic snd 2lazirician. It is undsr-

stood that %he mensionsd persons nzve sulid Long

special training in manufacturing plants for pulp and writing and printing
2

papers made from sucn pulp.

B, Training 3broad

One of the basic 2lements in the production procsss is the availability

5f trained personnel %o carry out direct and indirsct orerations. This is

rticularly sritical T©sr -ais indusiry whish 18 n2w s e naticnal

WV

3
I

ecoromye. A well planned training programme 1is

]

xhramsly important for
adequate absorption of the new tachnology. This programme has been
planned and implemented by the company in co-operation with the supplier

2
and other scientific esstablishments abroad. This programme included:=—/

(a) In the construction phase: The contract specified that the
suppliers shall employ in their works some memters of the purchaszr's
staff; <+he persons shzll be trained in the regular preduction processc:s.
None of the z0sts incurred in connection with the training will be born

oy the suppliers. 4
training in the opulp

months,

rai
oriing to this, the company z2nt
roduction factories for zariod

‘g oQ
b
o

(b) In the operational phase: In spite of scarcity of foreign currenc
the company was able to send some of its employess abroad for trairing in pul
and paper production. Training grants ({hrze months to two years) were obotai
and employees wers sant to several countries including Norway and Sweasn.

The company was able to overcome the probleams of preliminary studies

by using foreign experts and foreign studies, and the problems of financing

gg/ The price of the above-mentioned services for the first four
monthes was DM 00,0020, Payment is mads both in DM and LE accordiing %o tTe
following schednle: 25% when the group starts 12 work; 25% after two
months; 25% aftar thres months; 35% after four months.

23/  See also chapter V.,
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by obtaining credit facilities from the supplier, However, after

the beginning of operation, the company was faced with twe problems:

(a) The adaptation of technology to local conditions in such
a way as to achieve maximum production efficiency and internal balance
of different manufacturing stages. Company operations experts and
suppliers experts co-operated in discovering causes behind the problems,
and in suggesting solutions for them. Areas of this co-operation included
raw materials, consumption of chemicals, machinery design, and development
of technical skills;

(b) The need to keep up with recent technical developments in the
field. In this regard, the company decided upon obtaining subscriptions
in specialized scientific periodicals, participating in gcientific
conferences in pulp production, and exchanging visits and communications
with supplier's experts, and with the similar factories abroad.

G, Utilization of local manufacturing capacities

The contract specifies that 'the suppliers undertake to make use, as
much as possible, of the local workshops to manufacture machinery and
equipment or parts of them, provided that this shall not impair the A
quality or the efficiency of such machinery and equipment or cause a

delay in the completion of the plant".

However, including such a provision and emphasizing it results in

the following:

(a) Increasing the percentage of local processing of machinery

and equipment necessary for new industrial projects, hence expanding the
local manufacturing base;

(b) Continuous development of techniques of operating and managing
these projects;

(c) Development of industrial design skills, according to modern
international scientific principles and experience;

(d) Co—operation with foreign consulting firms in the fields of
designing and manufacturing these parts,
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IV, ADAPTATION OF RAW MATERIALS AND THE ROLE OF
THE PILOT PLANT

Ae. Fibrous raw matsrials u%ilized for culn oroduction

Jood is the zrincizal raw material useid
non—wood plant Titres such as sugzrcane, bagzassse, straws, rseig, bamboo
and grasses are 3150 being used in pulr producstion. Although these
non=-vyo0od plant fidres now constitute only 2bou? :n of the raw matarial
utilized for pulp and paper production on a world-wiie basiz, the
output of norn-wood pulp, on 2 percantage ba3is, nas bean increasing

faster than the output of wood « The world-vide averaze annual
=

[N

ncrease in the use of thess fibres has amcuntz2d ‘o about 10% over +he

023t fen y2ars, with avsrage amual iacrezsss ia Latin Amsrica, Africa,
- . o . 1 -~ ',' . Iy
and the Asia~Pscifi: areas amowrting to zdout 20%, 3y contrast, the

world=-wide averags incrzase in the use of wood oulp has amounted %5 about

5.6% over the past ten years.

We can see that “he last decade has witnessed an increasing interest
in the utilization of agricultural residues. Developing countries, by and

large, have taken the most interest, for several reasons:

3

S, Dy reason of their
g funds to ﬁur“hasa imz
roin 1

3

(a) Basically most of +these couniris
structure, suff=r fror ghortags of forsi
pulp, To be 3zble to 2stzblish their pa
foreign sourc=s of nulp. At the ;east

part of their neeis of pulp;
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(b) These countries, or most of %hem, lack the species of wood
suited for pulp making. Their only alternative is to substitute for wood
some unconvantional source of cellulosic fibras, whether it may be
agricultural residues, tropical wood, bagasse or one of the many >ther
similar raw mat=rials;

(¢) In gereral, developing countriss eni %o sive prefepence
industrial projects which yield the highest value added. The utilization
of a cheap agricultural waste to produce a fairly costly product such as
pulp is certainly a temptation. At the same time they save the forzign
currency they would otherwise have to spend on importing their needs of
pulp or paper, Paper is of course most necessary for their educational
programmes ;

(4) 4n addi*ional reason driving the ieveloping countries o build
their own paper mill based on local raw materials is the sudden and successive
changes in the price of pulp and paper in *he last few years, 3uch changss
make long-term tlanning very difficult,

-
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This trend to utilize agricultural residues has met several impediments.
Perhaps the most serious one is the comparatively primitive technology of
pulping these residues, when compared to the new and sophisticated developments
in pulping wood. This may be attributed to the fact that most of the
developing countries lack know-how, research and development facilities,

as well as trained personnel.

Moreover, the diversity of these agricultural residues, and consequently
the differing technologies involved in the treatment of each one of them add

to the difficulties met in their utilization.

Nevertheless, most of the developing countries will have to overcome
these impediments should they want to establish a local pulp and paper

industry.

Rice straw is available in large quantities in many countries of
Asia, Africa and South America. It is generally a cheap raw material
because it fi.ids less use than most other straws on the farm, a fact which

under certain circumstances, gives it a distinct advantage.

Egypt is one of the countries which decided to utilize rice straw as
the major raw material for its largest pulp and paper mill. In the mid-
19508 the Egyptian Jovernment started a study of its local agricultural
residues to choose the most suitable one for pulp and paper making, both

technologically and economically.

Extensive studies indicated that rice straw has certain economic
advantages. It is cheap and since it is not usually used as cattle
fodder, its price is not likely to rise appreciably in the future. Moreover,
rice plantations are concentrated in certain areas of the country, a fact

which makes collection and transportation relatively simple.

The mill included some new features especially designed to cope with
the special nature of rice straw., The most important of these features is
the wet-cleaning process, which was used for the first time and which has
gained wide use since. In addition many of the standard machines used in

+he mill were modified to suit this new raw material,
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s €aatures were introduced on the basis of pilot zlant

/7]

All ihe
develooment work done oy suppliers from “he Fedsral Republic of Germany

and by RAKTA %echnicians in ths USDA laboratories in Peoria, Illirois,

In spite of “he amount of work accomplished prior to ths building
of equipment, iT was expected that %he start-up of the operasion would
meet with difficulties, due to using a fairly unfamiliar raw zaterial.

Parhaps it is necessary to give an account of *he nature and
characteristics of non~wood plant f:ibres when used as 2 paper making
raw material as an introducticn %o +he experiences encountered in pulp

and paper mill based on these raw materials.

B. Characteris+tizs of ron=wcod plant fibres

Based roughly on chemical composition, fibre dimensions, d2nsiily
of raw material and ease of pulping, those plants that have received
most industrial attention as raw materials for pulp making are conventionally

classified into five groups as shown In the following lis®:

Slapts chiefly used

Group: Fiber
i g8  puln sources

1 Straws end esparto Wheat, rye, rice, ésparto:

2 Canes and reeds ' Sugarcare Eagassc, Aruﬁdb
Donax, cornstalks, phragmites -

: comaunis Triz .

'3 Woody stalks with bast '

Flax, ! 6t :
rivers ax, nemp, cotton, so;éoan.
4 Laal fibers Lbaca (zarila), sisal, hens-

quen, pineapple, caroca

5 Banboos ' Verious varieties.
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Chemical compositioa of non—wood plant fibres

Table 10 shows the approximate variations in the principal chemical
comporents of these plants or plant fibres. From the data it will be
noted thot the annual plants contain more ash than the pulp-woods. The

cereal straws, particularly rice straw, have high ash contents.

In lignin content, the bast and leaf fibres are quite low. It is
high in all pulpwoods, bamboos, and woody stems of plants producing bast
fibres. The cereal straws and esparto contain less lignin than the
stalks and reeds, but the plants of groups 1 and 2 are lower in lignin
than the pulpwoods, bamboos, and woody plant stems. These differences
are reflected in the amounts of chemicals required for producing fine

bleached pulps from the members of the various grours.

The pentosan content of the bast fibres is very low while the
straws, esparto, stalks and reeds analyse highest in this component,
However, the deciduous pulpwood and the leaf fibres approach the straws
in pentosan content and decreasing amounts are found in the woody stems,

bamboos and coniferous pulpwoods.

The alpha-cellulose contents are highest in the bast and leaf fibres,
decreasing slightly in the order, bamboos, coniferous woods, stalks and
reeds., The deciduous woods contain slightly more cellulose consituents
than straws and esparto and woody stems contain the least, Pith-free
vagasse fibre compares favourably in cellulose contents with coniferous
woods. The cellulose content of pith (parenchyma) is lower than that of
the fibre., Bamboos analyze higher in cellulose than the coniferous pulp-

woods.

Physical properties and dimensions of non-wood plant fibres

Variations in fibre dimensions are listed in table 11. As is well
known, the bast and leaf fibres are much longer than those of any other
groups, Coniferous woods (softwoods) and bamboos possess fibres of
substantially the same length., Such fibres produce high tear resistance
in paper and, in fact, possess near the maximum length practiced for good
pvapermaking, The deciduous woods (hardwoods), straws, esparto, stalks,

and reeds have somewhat shorter fibres. They vary about the same in
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Table 10, Agricultural fidores and julpwoods: principal
chemical components
(percentages)
: Alpha-
Group Fiber Ash Lianin Pentosans seliulose
] Straws and esparto E=3 17-19 27=-32 33-38
Rice straw 14-20 12=14 23~25 28-36
2 Stalks and reeds 3=£ 18-22 23-32 33-43
Sugarcane fibers 2 19-21 Q=32 40=43
3 Woody stalks with bast
f{ibers
(a) Woody stems 2-3 2327 15222 31-33.
(o) Bast fibers 1=2 1=6 2=6 6 +
' Leaf fibers 0 6=1,2 7=10 17-24 53=64 .
L] Bamboos 1=2 24=29 16=18 5N +
¢
6 Conflerous woods <! 26-34 7-14 40-45
7 Deciduous woods {1 23-30 1926 38=49




Table 11,
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Wood and non-wood fibres: fibre

dimensions and ease of pulping

o
l‘

AVeTage Aversge, Ratio Rela= lalative

lenght diagme= i length tive 'esse of

( mm) ter ‘to dis= density pulpiag
(mm) net ey

Group Tiber
1. Straws and esparte
Rice straw '

‘2  Stelks end reeds.

Sugarcane fibers

3 Woody stalks with

bast fibers

»

(a) Woody stems
(o) Bass, Libers

s Leef f{ibers
s Baml
6 Coniferous voods

F  Deciduous woods

1,100-1,500 9=13 .110-1201 Opea 1

1,100-1,800 8+20 80-120s1 Open 2
1,700 . 20 ° 8511 Opea 2

'zoo.;.oo 10=11 <30 11 Dease
20,000=25,000 16=22 »500 31 Opea

6,000-3,000 16~18 250-30Cil Opem -
24700 14 | 20011 Donse

2,700=3,600 32-34 759031 Dense

E Y VI P

1,000-1,600 3650 - <50 11 Dease




larnzth among the rarious groups as 1o the individual fidbres within

The ratio of fibre length fo fibre diameter, the so-called
lendarness ratio", is ons of the most important criteria for =svaluating
papermaxking fivres. With the 2xception of the fivres of the woody stams,

N

this ration is highsr for all non-=wood plant ficrss Shan *those of pulpwoods.

excesdad by stiraws, 2s52arto, and some of the re=:3ds. 3ugarcane bagasss
fiores compare very favourably with the conifers with rsspect to t
ratio. The fibres of the deciduous woods 2s comparsd with those of

groups 1 and 2 show less than one half to one third of their ratio, while

the ratio in the case of the woody stems is exc22diingly poor. The high '"slend
ness ratio" is oelieved to give some compensation for the short length 5f thes

common nonwood plant fibras,

Ce Avallabilitv of filrous rzw materials in Tzt and their utilizaiion

Although Bgypt is short of wood, it hes an snormous supply of
non-wood fibres in the form of agricultural residuss including rizs straw,
wheat straw, cotton stalks, corn stalks and sugarcane bagasses, Other

rnon=700d fiores such as dza%t2 palm leaves and zommon r=22d are also found.

W

As rice straw has veccme the basis for the Tost modern pulp mill

(RAKTA) in BEgypt, its availability and problems encountered in its

collection, baling, transportation and storage will be discussed,
Rize straw

In Egypt, rice cultivation covars about 1.2 mililion acres, wnich is
avout 17% of the cultivataed area., The northern vart of the delta is the
main rice bvelt, it includes 95% of the rice cultivatad zrea, Table 12
shows the distibution of rize plantation in Egypt in 1953. The estimated

D

amount of rice ssraw available per year is aboutr 2 million tons. Howsvar,




Table 12.
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Percentage of rice acreage

in Egypt (crop 1963)

— Y

Province Percentage of rice acreage
Alexandris 0.59
Behira -21_.'0
Gharblia 6..06
Xafr El Seikh 20'.90
Dekahlia 27.80
Damiets #..87
Sharkis 15:68
Esmailia 0.40
Sues O'.OZ
Menufia 0,30
Xalliobla 0‘..70
Caire 0,03
Gize oflh
Beni Sue?f .14
Faius 1.31
Nenis 0.06

reee—
Totsl 100




it is incorrsct %c zssume that the quantifties zvailable as a oy

In rsalisy, only = emall part zoull o2 procursi, This nart iz
estimatei to 02 beiween > and 20% with ths hignsr psroantags toirg

under the v2si conditions. This unavoilatls loss is due to many
factors, mainly the lack 5f roads ftransporiaticn, normal loss on 3he
farm during harves*inz and storing (sspecially in the 2ase of small

farms) and long distance ovetwsen the farm and the mill which makes

transportation costs prohibitive
The seguencz of operations which rice straw undergoes from *ne

farm to the mill 13 ths Tollowing:

(a) Collsz%ion on ths fa*m: Rice wnzn ripe is cut =
hand or machine, mads into vundles, stored in farmyarss to dry
threshed. All thes: operations ars usually carrisd out by t

(b) 3Baling: 3ince the transportation of bulky loose straw is
quite costly, it is much better to carry out valing on the farm as long
as road conditions will allow. Several types of balers can be used for
this purpcse. However, in regions where ths maintenance of elaborass

machines is difficult, such as fully aufomatic dalers with tying lsvices,
it may be mcre prudent to, use simpler egquipmans. Whern deciding on the
Kind and size of bale, i* is necszssary tc choose 2 wesight which zzarn os
handled manvally, i.e. atoutr 50 kg, as *c sizz, *he only real Zorziisra-
tion is dimensicr of the chorping machine in *he mill. thar “moor-ant
factor $o bes corsidsrsdi is ths density 27 the baie, A fensity of 0,15

tc 0.2 has to be reachsi, A bale with lower isnsity cannot sitandi up %o
handling auring transgortation and caus2s 2xc=sSsive wasts, The valing
season extends to about four months aftsr threshning;

(c) Transportation: The choize of *ranstort from farm to mill
is a matter to be iecided on the basis of local conditions., In Egyot,
trucks ars invariabdly used since river or railrcal transporsation would
involve double handling znd resuil in highsr 2os, Howevsr, Shis may
not always be the cass slsswhers;

(d) Storage: 3ince the baling and transportation operations ars
seasonal, only a part of the straw coming to the mill is used directly,
the remainder has to be stored in piles for off-season use,

It is to be stated hers that RAKTA had initiated and develosed such
new activities and fechniques of collection, taling and transportation

of straw.
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Cereal straws

Of the various cereal straws, wheat and barley straws contribute
a substantial source of fibrous raw materials in BEgypt. Wheat straw
is favoured for the vest paper pulp, while barley straw is said to be
unsuitable because of poor drainage and poor strength of the pulp.
However, the competitive uses of wheat and barley straws for cattle
fodder and other agricultural uses, could hardly lecave any substantial

amount of these straws for the pulp industry.

Sugarcane bagasse

Bagasse, the fibrous raw material remaining after the juice is
pressed from the sugarcane in sugar mills, is abundant in Egypt. About
600, 000 t/year bagasse (dry-basis) are available from sugar mills locatad
in Upper Egypt. However, the amount of bagasse that could be made available
for pulping from the amount currently utilized as fuel would result from
either improved thermal efficiency in the sugar mills or the use of an
alternate fuel. It is estimated that improved thermal efficiency in
the sugaf mills can result in 20% of the bagasse production being excess
of the fuel requirements of the mills. If the domestic pulp and paper
industry requires more than the amount of bagasse released by improved
thermal efficiency in the sugar mills, the use of a substitute fuel

becomes the significant factor.

At present, bagasse is used in one mill at Edfu (Upper Egypt) for
producing about 16,000 t/year of unbleached chemical pulp. This pulp
is used in various grades of paper including writing and printing paper,
wrapping paper and linerboard. Another mill using bagasse for particle

board production :is also running in Com Ombo (Upper Egvpt ).

Projects for the utilization of more bhagasse for the production of
chemical, semichemical and mechanical pulps to be used in making news-
prints, writing and printing paper, wrapping paper and board are under
gtudy. This is due to the fact that bagasse is considered a promising
fibrous material as it is suitable for making various grades of paper

and board and presents less problems in collection and transportation.
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and gas would sudstifute cotton stazlks, thus maxing =2 substantial
amount o°f coitton staliks available for pulr irndusiry.

Extzansive studiss and rzsearch work zarriad osut at RAKTA Pilos

1 1

Flant have shown *hat dsbarksd cotton stalks could b2 us2i for making

various grzcas of paper and ooari. Devarxing of cotton stalxs is

5
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of the stalss i3 0%t acnisvable by *nhe zvailavle barxiang mashines and

N

thus an elaborat: varking machins has to b davaloped to suit this raw
material. Neverthslsss, partially dsbarked or undebarked (whole) stalks
could be used for maxing semichemical ovulp for voard as well as for

chemical pulp for varicus grades of paper including writing and printing.

;‘,

In the latt=sr zasz, more pulving and dlzaching chemicals ars rsquir

than Tor debarkasd shalks.

cotton stalks is that it contains low ash-
contan® of 2 = 2.0j znd 72ry low silica content which maxes “he racovary

of heat and chamicals in the sulphate zulping process possivls,

The predominant species found in Egyp* is Phraemitss communis which

grow wild 2inrg shz shores of the lakes in the northern paris ol Tne
Delta, Estimation of the available quantity in 1357 was 10,000 t/rear,

Although the rszed is a good papermaking fibre, as has been experienzed
by RAKTA and other pulp mills for several years, the difficulties
encountered in i*ts colleotion, transportation and storage has led fo
stop its use in Egypt. Another disadvantags is that the growth rats of
read after renew2i harvesting may dscr2ass so that its reliadbilisy as

long-term economic fibre supply can o2 seriously questioned.
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Date palm leaves

Date palm trees grow in Egypt in considerable numbers. Statistics
of 1960 indicated that the total number of Jate palm trees grown in lower
and Upper Egypt was approximately 7 million trees, Estimated amount of
palm leaves produced were about 70,000 t/year. At present, almost all
these leaves are used for making containers for vegetables and fruits

as well as for other uses.

Industrial experience in utilizing palm leaves as a fibrous
material for pulp and paper is not available, However,
investigation at the RAKTA pilot plant has shown that the leaf midribs
of date palm trees are considered a potential source of fibre for making
various grades of paper including fine and wrapping papers. The pulp
produced from data palm leaf midrib under favourable pulping conditions
had good yield and quality. The pulp strength compares favourably with
that of long-fibred pulp from softwoods,

D, The role of the pilot plant at RAKTA pulp and paper mill
in the adaptation of raw materials

One of the outstanding features of RAKTA project was the instalment
of a pilot plant and a complete laboratory to carry out research and
development work on pulp and paper making from agricultural residues
and other non-wood plant fibres. The lack in world knowledge and
industrial experience in that field at the time of planning and executing
RAKTA project in the 1950s, has made the role of this pilot plant in
technological development in pulping such raw materials of vital importance

to the pulp and paper industry in Egypt and in other developing countries.

The role of RAKTA pilot plant has been directed towards:

(a) Technological development in pulping of rice straw; reed and
bagasse which are the main fibrous materials utilized in Egypt;

(b) Investigation of the other local fibrous materials such as
cotton stalks, flax straw, date palm leaves and the like for future
utilization in pulp and paper industry;




(¢) Technical suitabili%y studiss on lozal and sxiarnal
{iorous materials to provids data required for the design =f zulp and
raper mills in Zgypt and in foreign comntriss, e.g. Indiz, Irz7 and
Paxkistan, 2xxzmolas of $hs raszarch and ievelosment work achiarai 2t RAKTA
pilot plant will ©=2 mentioned ov21low.

Puloinz of rizz 35raw

(

f rize straw ma<es it unique among “he s%raws.
rticn of norn=fidrous z2211ls and =xtraneous
materials in addition to its high silica conftant. Becauss of thess

ingredients, which adverssly affect i3s tulring, bvleaching, znd parermaking

- 2 b -~ o -~ . - 4~ 4 + 4

charactsris~ics, the use of riczce straw wWas rasiriztzi to tha rrodaczition of
-~ ~ 7 . - - - -~ -~ [ - - - - - o

semichemizal Zulp for magking Zorruzatai 20203 anld 1oWer Zrans: Wranring

For the production of bleached pulp for fine paper, i% is 2ssantial
to remove a substantial part of the nonfibrous cells and =xtransous
materials from rice straw. Dry-cleaning of rice straw by the currently-
used techniques was unsatisfactory to zive a gzood qualit;y pulp. Theraefore,
an elaboratz tachnique for clearing rice straw had o be Zevelcped,
Through their zxmansive ressarch word, RAKTa tschnicians havs succasisa
in develoring z new tschnique for 2i7icisnt cleaning and up-graiing this
raw matsrial., This mads *ne proiuction 27 bleachsd pulp for fine papser
possivle. This new tachnique '"tne aet-clzaning" of rice straw was first

applied at RAKXTA Pulp Iill in 1361 and further develored sincs *hen.

[

Over the zast 13 years of mill exgerisnce, the wet-cleanin

oy
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has proved the following advantagss:

. . . . , . <
(2) 4An increase in the ovirall puld yield by abcous Z%5;
(b) A reduction in cooking chemizal by about 2% basel on straw;

(c) A better use of the capacity of the digester by about 15% is
achieved, Mor=ovsr, the packing of the digester is higher than when
using dry straw;

ica content of the straw iue to ths
ar +

removal 2 good part of the l=afy and 2xtraneous matarials in *he
wet=Ccleaning systen;

(e) The resulting pulp from the wet-cleaned straw has a higher
fresness, whicn leads to easier washing of the pulp in ensuing processes
such as the orown stacs washers and bdbleaching washesrs;
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(f) The wet-cleaning system opens up the straw, which makes
the pre-impregnation with cooking liquor efficient;

(g) The removal of leafy and extraneous materials from the
straw leads to better bleaching of the pulp, these desired materials
if still present would have consumed bleaching chemicals uselessly.
Practically, about 15% of the chlorine consumed in the bleaching
process is saved by introducing the wet cleaning system;

(h) The strength properties of the pulp are appreciably
improved.
Although the initial cost for wet-cleaning facilities is about
$US 2,000 greater per 3iaily ton of production than for dry cleaning,
the advantages of wet cleaning at Rakta mill surpass their greater

expense .

Pulping of rice straw

Based on his previous experience and research work, the contractor
proposed to use a long-cycle cooking of 6 h at low temperature of
12800 and low pressure of 2.7 atm to achieve a satisfactory pulping
of rice straw., He also proposed to use not less than 13% NaOH based
on dry straw in order to produce a pulp with low silica content and
better strength.

These pulping conditions were applied at RAKTA pulp mill at the
starting-up period and r:sulted in lower production of about 45 t/day
compared to the design capacity of 65 t/day. In addition, higher amounts

of cooking and bleaching chemicals were consumed.

As a result, RAKTA technicians decided to increase the production
capacity of the pulp mill and at the same time to reduce the cooking
and bleaching chemicals consumed without considerably afrecting the
pulp yield and quality. Therefore, an extensive research and development
work was carried out first at the pilot plant and then applied to the mill

in order to achieve this target.

The outcome of these efforts has been the development of the short-

cycle pulping process (3 h at 7 atm) which resulted in raising the
production capacity of the pulp mill to about 90 t/day. In addition,

the cooking chemicals were reduced to about 10% NaQOH on straw (instead

of 13%). Furthermore, the bleachability of the pulp was improved and

thus the bleach chemicals were reduced, Another advantage of this process

is that the pulp produces more opaque paper sheets, by virtuz of the higher

silica content retained in the pulps. This has led to cut down the fillers

added in papermaking and to save hard currency in importing such fillers,
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Consequently, the cost per ton pulp had been considerably reduced.

At thz start-up of RAKTA zulp mill, the zontracior failed
u 1 guaraafee Ulgurss regariing the production capacity
of the blsach plant and the consumption figurss of blsach chemicals,

N

water, steam and power. That was Yecause of the slower drainage
property of rice stiraw pulp, compared to wood pulps, which reducei the
fi

iciency and capacity of the pulp washers znd thisksnsrs.

S

Studying the bleaching and physical characteristics of rice straw,
t

w3

ulps 12
bagasse pulps ars much fresr and drain more easily than rizs straw pulo.
By blerding rice straw pulp with reed or bagasse pulp and studying the
bleaching characteristics of such pulp dlends the following results

were reached:

(a) Improving the dewatering property of rice straw pulp;

(b) Increasing the capacity of *he bleach plan®:

- W

(e) Raising the efficiensy of the pulp washers and thickeners;

o

(1) Reducing +*he bleach chemicals, water and powsr;
¢)

(

propertias,

Producing uniform blsachzd pulp blends with betfar strength
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V. ADAPTATION OF LABOUR POWER

The economics of developing countries, in general, are characterized
by unbalanced structure of labour power as 2 result of having large numbers
wanting to work and small numbers qualified to work. Ordinary non-skilled

workers are prevalent but skilled workers are lacking,

It was stated before that scarcity of capital, especially foreign
capital, is a major constraint on the process of development., Here it
can be added that scarcity of high standard technicians able to cope
with most advanced technologies is a more serious constraint. A
developing country can ultimately find sources of financing in the form
of agreements or credits which permit the importation of machinery and
equipment, even specialized labour power for some period of time, but

it cannot afford to import skilled labour continuously.

That is why RAKTA considered it imperative to draw out and execute

the necessary policy to recruit, develop and adapt the labour power needed.
This policy envisaged the following ma jor methods to develop and
adapt its labour force:
(a) Sending groups to be trained abroad;

(b) Training on site during the period of construction, erection
and start-up of the plant;

(¢) Making use of some foreign experts during the first period
of operation;

(d) Training in local scientific and training centres and
institutions;

(e) Indoor training.

Table 13 represents the structure of the labour force in the company
on 1 January 1974. This is the structure which has emerged as a result

of the company's programme for labour force adaptation and development,

A. Training abroad

RAKTA mill construction started in 1953, it was decided that test-

runs would begin in 1961, The management of RAKTA decided to utilize this




Table 13.

Company, 1 Jaruary 1974

.

\Fn

D
)

Structure of smployment in +the

Laval Numoar Fercentags:
Top ﬁanagement 15 0.9 )
Middle management ' 71 3
Specialists | 171 7
Tecanicianz and foremen 195 3
Skilled workars 430 20
Clerigal employses 51 €.7
Semi-skillied workers 479 20
Unskilled workers | 8‘39 3.7
Total 2415_ 100

SQuUpca

Csnpany recerds,

construction and erection period for the proper training of skilled

personnel, who shall ultimately operate the plant.

The contract stated the following in relation to training abroad:

———

"The suppliers shall emplo, in their works 40 members of %he
purchaser's staff. Some of them shall be employed in a factory
producing pulp from annual plants and making paper from such
pulp. These persons shall be trained in regular production
processes for an average period of 6 months. The Suppliers
shall submit to the purchaser Progress rapors a%t reasosnable
in%ervals informing him abous *he stage o7 training achieved,
Should the necessity ariss for the Purchasars personnel 10 de
sent %o = near-by instituts for learning the Jerman language,
the Suppliers, at the Purchasers sxpenses expens2 shall make
32ll arrangsments recessary for such lsssons. Norne of the cosis
incurred in connection with the %raining of the Purchassr's

~
oF.
-
-

N .
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personnel shall be born by the Suppliers. This concerns in
particular travelling expenses, living expenses, charges

and fees for accomodations, insurance, school and university
gourses, medical treatment or any other fees and expenses.

"Training of the Purchaser's personnel shall be carried out in
the following divisions:

Pulp mill

Straw preparation: Weighing, unloading, piling, reclaiming,
transport to chopping section, chopping, cleaning. Piling,
transport to digestor house

Digestor house: charging the digestors, digestor cooking,
discharging the digestors, cooking chemicals preparation.

Pulp making: washing, screening, thickening
Bleaching: preparation of bleach liquor, bleaching, screening,
wet machine, baling, packing, weighing, shipping

Paper mill

Preparation of pulp: repulping, refining, preparation of
filler alum and size, proportioning

Paper machines: papermaking, maintenance of paper machine,
changing wires and felts

Paper finishing: welding, calendering, cutting, sorting, counting,
wrapping, packing, weighing, shipping

Auxiliary departments

Boriers, steam turbines, power generation, energy distribution,
water treatment, maintenance of machinery and equipment.”
N ‘
In 1960 RAKTA sent to the Federal Republic of Germany, to the factories
chosen by the suppliers, 10 people to be specialized in the pulp mill, Four

engineers stayed for seven months and six foremen stayed for six months.

+ 1s to be noted here that:

(a) The place of training abroad was chosen to give the proper
training in processes similar to those which shall be adopted in RAKTA;

(b) The engineers and foremen chosen to be trained abroad were
qualified for receiving such training and became ultimately responsible
for operating the pulp mill;

(c) The training was concentrated on the pulp and paper making,
a8 new industries and techniques, other areas as auxiliary departments
being available in Egypt and thus local training is possible;

(d) The training period, although generally considered short, is
ample for such industry as pulp and paper making.
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After starting oreration of the mill, RAKTA encouraged dsputing
some of i%3 2nginesrs to get specizlized in pulp and zaper indusiry

e L T o o
3,.30 TO LQrWLY 3T

J

J
vy UNIDO to 3wedsn for thre2 montas 2ach.
It can b2 generally stat=d that dsveloping countries, sspscially

in relation to new technologies, neal to send people %o 22 irained
(=) 1] h

b

s
abroad. This =z3sists in realizing the following 2ims and advantages:
= =

(a) Devalorzing, at least partly, labour powar trained on
operating =quinment similar %o the one contvralted for znd on 233 milating
techriclcogies similar to fthe ones S0 b2 2000T24d;

(t) ACtar operating -k plant and through sns Iiilsrant 27magss
of its development, such training is also useful in realizing a c=rtain
ling cetweszn the lova. industry and the nsw trends rslatad to such
industry zbroad. A continuous relationship vetwsen loczl and foreign
experts is always helpful in sclving problems facing that industry;

(¢) During such training the local Dersonnel acqui e dsvaloped
W

r
industrial discipline in relation to respecting time, taking czare of the
machines, diminishing waste and cisar iefinition of 1ffersnt jobs;

(4) 3uch training with all that it entails r=latad to proper
conditions oTf opsratisn, proper maintsnance, the proner nesis of spars
parts, may lead to tettsr conditions of comiraliing in ths futurae;

er nowlszize of a new languag:s wnicn will,
o) % the ralevan® *t-=2:tnnol
ta

chnologzy;

(f) It is not an expsensive way to acquirs kncwlsdgs sspecially
is done *tnrough grants from infernational organ17a ions.

(D
*3

Nevsertheless, there ars many problems related to training abroad

, do not agree to *rain, sxceri 2

(a) Contractors, in gansral
ar the actual needs;

limited nunber which does n2t cov

(b) Contractors very ssldom accept to bear the expenses of
training. Moreover, in many cases they ask for training fees over
and avove the expenses of the trainess;

) Unless 3 detailad training crogramme is mutually agre=d
sen the purchaser and supplier, training may not 03 really

wnere

i
3 7 1223 10 ““ohTews facing ths ftrainses after
coming 0&:K and wor

i
ng in their local conditions;

(e) Sometimes shz fcoreizn experts abroad ars rsluctant to giva
tachnical irowisdgs 1o trainses. This very :roblem w23, z% 12ast partlvw,
solvel *hrough regular prograss riports, re ar meztings and =staviisaln
g cersain ¢ffic2 dealing with Tralning on site;

congIiraint and Tne traliness are
S+

*he“* arcr
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accompany them;
(h) 1In some cases the trainees would prefer not to return

and stay to work in the country where training was effected.
Anyhow, it can be fairly said that training of RAKTA people in
the Federal Republic of Germany was very useful and effective.

B. Training on site during comstruction,
erection and start-up

During the period of construction, erection and start-up, an
appreciable number of technicians was trained as a result of working
under the leadership of foreign experts who supervised the erection

and start-up of the mill, also under the leadership of Egyptian

experts who were trained abroad.

The contract specified the number of skilled, semi-skilled
and unskilled labourers needed for the construction, erection and
start-up jobs as follows:

Rupber
Foremen 42
Skilled erection fitters 185
Semi~-skilled fitters 5
Skilled oxy-acetylene and electric
are welders with experience in
sipline and process equipment 70
Sicilled electricians 26
Semi-skilled electricians 5
Sieilled brick-layers 15
Skilled carpenters 3
Unskilled labourers 390

Total 741

.
|
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The contract specified, furthermor2, that these laboursrs shall

receive itneir instructions and ordsrs from the represantative of %he

4 substantial number of th2 wWorkers who nDarzicizast2d in *he

sonstruaction, erection and start-up thases remained in RAKTA as

-

regular smployees. This applisd, espsacially, to the sxilled and s:=ni-

skilled workers.

C. Making use of foreinz =xparts during first verisd of

oreration

services of %en Toreizn 2xrerts ixm She zulp nrodusing mill "io zuils
and advise purchaser's qualifisd laboursrs who shall %ak2 into
considsration any requests and recommendations made 3y the experts"

- as stated in the contract.

RAKTA considered it imperative to do that because this was a
new tachnology. In doing that ths management of RAKTA has the

following considerations in mind:

(2) Training abrozd is no* sufficient as far as +the numcer of
peodle is concarned;

(») Proolsms which agpear in the first pariod of oreraiion neei 10
be solved by people with long experience in this sort of technology;

(¢c) In case of nead
guch experts would assist positively;

(4) Machinery %hat mzy work in BEurope with high sfficiency may
me=t scme problems in a devaloning country like Egypt. Forzign experts
may 23813t ia copingz with thess problems;

() Foreigm experts working under local condition
in develcping the most efficient conditions of running <h
maintaining 1t;

(f) Foreign experts “uring this period would zssist in training of
local personnel through direst supervision and through participation in
eladorating local training programmes.

T - ar 1 4 ~vpn - - % . p - -
I- zoes without saying that some preblems in Taat raespelt wars

encounserad such as the willingness of the foreign experts to give

[t 1]
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W
O
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(4]

their =xperisnce in the most proper manner., Th
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experts knew German and/or English meant that they needed interpreters
when in contact with workers who do not speak any foreign language.
Establishing the proper relation between these experts and the local

executive st>.f was an additional problem.

Nevertheless, it can be fairly stated that these experts
assisted to a substantial extent in raising the standard of the local

people during the first period of operating the plant.

D. Training in local scientific and training centres ani institutes

Table 14 shows how training was effected in different organizations and

institutes during the period 1970-1974 in relation to the pulp mill.

Meanwhile,RAKTA encouraged the employees to attend courses and to
undertake studies at the university by granting paid leave to attend
examinations. RAKTA also utilized the system of group visits to other

companies using advanced techniques.

This co-operation between RAKTA and local experts was very useful

and effective for the following reasons:

(a) The trainees came in contact with experts from outside RAKTA,

made use of new theoretical and practical knowledge in new areas and spheres.

They also came in contact with trainees from other mills with different
experience;

(b) The change of environment and atmosphere added to the capacity
of the trainees to digest new experiences;

(c) The cost of this training was rather low compared with what
RIKTA would have had to spend if such training courses were done in the
mill, Furthermore training was effected in specialized organizations,
institutes and centers.

Nevertheless, it was noted that training programmes outside RAKTA
were rather inclined to theoretical aspects and general outline,
Experiments to formulate joint training programmes for various pulp
and paper mills in the country were carried out, and the results were
encouraging., Training institutes for chemical industries were

sgtablished to assist along the same lines.

“




Tabls 14. Training in local institutes, 1970-1974
(pulp mill)
Number Level Place of trainping
Program=e of cergans
Hizh zanagement 1 High management Arab original
Lakor offsctiveness study 1 Specialists
Efficiency
Industrial costing for 1l Specialists Ifficiancy
nog:eccnomists
4ay3 orf ralsimg rraduction 1 3pecialists Bffiziancy
Papar and c2llulose 4 Specialists National Center for
Ressarch
Confarence of industrial 1 Middle manage= Natioral Center for
researchers - ment Research )
Third training confernce 1 High management, Ooriginal for production
' . 1 foremen effiziency
Rationalization of labour 2 " Original for product
efficiency
Faw ways of supervision 1 " Orizinal for preduct
effisiency
Industry security in cases 1 Specialists National Canszr for
97 zmargsrncy Ird.
Indusirial security . 3 Toramen, . “Institusz of Industrial
tachnicians Security
Industrizl security 2 Foremen, nstijurz o7 Industrial
. techniclans Jecurity
Training of menbers of 1 High managaent Instisute of Iconomics
Prod. Comaittee 0 labour
Trade Unlon Studies J Poramen Cultural Laoour Jriginal
First aid 1 Labourers Red Crescent
Firefighting 2 Labourers Civil defence
Civil defonce 20 Labourers Civil def2nce
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E. Internal training

It was clear, from the very beginning, that training in the plant
could not be dispensed with, Thus RAKTA established internal training
programmes to raise the efficiency of the people working thers at all

levels.

The internal training in RAKTA can be divided into the following
types:

Specialized training;

o

— Nt S S S

Industrial apprenticeship;

Training of yocungsters;

2 0

Teaching reading and writingj

Civil defence and industrial security.

Specialized training

This training deals with specialized operational activities as
well as maintenance, electrical works, financial administrative
activities and public relations etc. Generally such training takes
place during the working hours, but sometimes programmes are given
after working hours. The period for such training is between two

weeks and three months.

Industrial apprenticeship

In this type of training students spend the first year in a training
institute, and then two years in RAKTA to be trained on specific jobs
]ike machining, fitting, welding etc. The number of persons trained

in this way amounted tc more than 130 workers.

Training of youngsters

This type of training aims at having gsemi-skilled youngsters in
different branches. Sons of pecple working in RAKTA were specially
admitted to this training which lasts for four years. The number of

youngsters trained in this way was more than 40,
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This teaching was givean %0 more than 700 workers. Teaching was =ff=st=d
for swo hours izily during working nours and fully raid., RAXTA also

N

furrnishad 211 facilitise neesdsd.

Ci7il defancs and industrial securivy

In addition to the training programmes which were given in the
premises of the lNational Clenter for Industrial 3ecurity Studies, Whe
Institute of Industrial 3ecurity, the Organization of Production

Efficiency, the Organization for Civil Defznce
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Systems of training utilized in RAKTA are not confined to lacturss
and practical training during the course of work; other sytems like

the following are used:

(2) Group discussion meetings to exchanges visws in order to
solve a certzin problam;

(b) Flying groups which can bs utilizel %0 2111 any 2ar
onco“ﬂ ar ei s for =xample when 2 numctsr of people ar: chosen for

(c) RAKTA's school whsrs workers are givan full-time courses
+to raise their standaris and acquire nsw capacities rernitting Lthem
to have higher levsl joos.

It can be said that inside training in RAXTA rroved o o2 useful

and advantageous for the following reasons:

:—.) I* narmitssd stecizlize’ training which is difficulr to
ge*t outside;
) The training programmes ware in harmony with the needs

ntialities of work and also with the existing training policies;
) Due evaluation of the results of training was clear and
'

Relatively low cost if large numbers ars trained;

e) Maxing use of the foreign experts, whersver they were,
to assist in these training activities.
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Yet, it was always the opinion of RAKTA to arrive at the proper
balance between training outside in specialized bodies and in=-door

traini in order to achieve the best results and maximum benefits.
ng

F., Technical assistance presented by RAKTA

As a result cf the efforts exerted by RAKTA to raise the technical
level of the staff, it could utilize the experience gathered to assist

locally and abroad.

In the local sphere RAKTA receives every year during the summer
period about 50 students from the universities and high schools to
get practical training. Rakta even pays for each LE 6 per month and
of fers transportation and one free meal, In addition, RAKTA carries
out training programmes for workers from other Egyptian companies.
RAKTA also participates in all the techno-economic studies related

to pulp and paper planning for the whole country.

As far as serving other countries is concerned, RAKTA receives
every year four to seven university students from abroad for training,
agsists in training workers and technicians from Iraq and Sudan.
RAKTA also assists in international conferences related to pulp and
paper production, Lately RAKTA assisted Uganda in operating its
paper mill,
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VI. ECONQMIC EFFECTS OF ADAPTATION AND CEVELOPMENT
OF TECHOLOGY IXN THE RAXTA PULP MILL

In ordsr to mzasurs oropsrly *hs 2conomic =rf:cts of $hs ~ontinuous

X - R < T — . - ~ -~
adzo*tation and dsvelozment nrocessss in She nul 13, it would have bean
neca2s8szry Irom TS veglnning TO COMDAr:s $222rataly the sconomics raturns

of =2ach azzaptation or davelopmsn
'T\

resulting rrem it. The zconomic raiturns includs both dirzct =ffacts
1

of increased croduction ratss, and indirect eifects rapresenting savings
in the consumption of raw materials, chemicals and snerzy.

procssses. Consequently, in our treaiment we used aggrazate data withous
necessarily treating the effects of each process separatsly. We selected
a group of measures which indicate the extant %o which the enterprise

achieved some economies as 3 resul® of the technological procasses.,
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improvement, accoriing to our field siudy. Other factors includs, for
example, tihg labour training rolicy discussad in a previous chapter, and
the improverents in work and manasgemant methods., Some of ths improvemsant
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It is believed that one of the main reasons for the improvement in
the firm's sconomic indicators is dus to adaptation of tachnology and

labour. In s%udying the economic effaects of adaptations of techniques

the following measures ware salectai:
(a) The incrzases in daily production rate
(b) The total productisn in the pulp fastory zs it ralates in time
\ - Ly
to major changss and improvemen:ts in the pulp mill;
(c) The =ffacis of “2chnolsgical developments on the consurriion of
basic crhemiczls (caustlc sodz, chlorins, and hytochlorits) for arery ton
of 2ulc.
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A. The effect of the main techmological changes and improvements on
the daily production rate

The experimental production period ended and regular production started
in the pulp factory in January 1062, Table 15 shows averag: daily production
rates for bleached pulp given in periods of six months from January 1962 to
December 1973.

Table 15. Average daily production of bleached
pulp, 1962 - 1973

Bleached dry Bleached

Period e pulp. ____ _Period dry pulp

- _(t/day) S G 74-- 0
Jan~Juns 1982 29 July-Dec. 1968 59
July=-Dec, 1962 ) 38 Jan,=June 1969 65
Jan~June 1963 44 July-Dec. 1969 © 75
July=-Dec, 1963 57 Jan, ~June 1970 75
Jun~June 1964 60 July-Dec. 1970 75
July-Dec, 1964 57 . Jan,~June 1971 83
Jan—~June 1965 : 58 July-Dec, 1971 78
July-Dec. 1965 56 Jan =June 1972 = 82
Jan -June 1966 ' 63 July-Dec. 1972 82
July=Doc. 1966 64 Jan ~June.l973 79
Jan—June 1967 68 July=-Dac. 1973 63
July-Doc. 1967 el -
Jan—June 1968 64

A review of the figures of average daily production for 144 months
reveals the following facts:

(a) Production started at 29 t/day, and continued to increase to
81 t/day in 1971, 82 t/day in 1972, and T4 t/day in 1973. The drop in
1973 was due to the failure to supply the firm with its needs of caustic
soda and other intermediate materials. Caustic soda represents a serious
bottleneck because it is produced only in one factory in Egypt, while the
demand for it is continuously increasing. There are plans at present
to expand the production capacity for this product. The company also
experiences difficulties in obtaining its needs of chlorine, esvecially
in summer because of its increased use in purifying drinking water;

() The contractual capacity of the factory amounts to 64 tons/day

of dry bleached pulp. In the early ~ ages of its life, the enterprise was unable '

to reach this capacity because of a multitude of technical problems. At
that time, the company was compensated for this shortage. The enterprise
did not reach its contractual capacity before 1969, that is after seven and
a half years, which is a relatively long period. By that time, *the
technicians in the company were able to solve many technical problems by
adapting the production technology used. At that point, production exceeded
the contractual capacity;

(c¢) Witk the beginning of 1970, work started in executing modifications
concerring the removal of bot%lenecks in the bleaching process.
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The following statistical analysis was carried out in

2
discover the spurts in daily production rates (see figurs I):

(a) The regularity of the i2ily production rate st a =artain
level for =z minimum pericd of 3ixX months was consider=:3 a3 an indication
for a chang= 1n the productivity lsvel;

(b) actuzl awverage daily croduction rates wars rapiacsi Dy moving
avarages tased on 12 months (fhs six months prezalding and following tha
months in questlon). The rate 5f change in productivity from ons month
to the next was tascu upon thise moving averazes;

o

18, two points exhibit the largest rate of
incrszas in the daily production rate, These points were August 1963
and July 1963. The incresass i e i21ily production rats for the period
Septemoer 1363 - February 1964 over the previous six-month period amountei
to 14 t/day. Daily production iner 0 39 t/day
The increzse in the laily croduct d
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(d) It is worth noting that the increased preductiviiy in the
previously mentioned periods was not accompanied by any significant
changes in the specifications of the produced pulp. Average bleaching
and averag: grade indexes during the second productivity period are
given in table 16:




-72 -

L LR P auy p sy XY AV T XTI N m

e S S e T T T T T I TI T w Ty

-
-
) 4

3

i

€L61L J2qumeoaq — 2961 Linr ‘dynd spaaa
pue meljls payoed[q Jo uorjonpoad L11evp afvasaw Lyyjuoy

°] sumity




Tabls 16,

Average vleaching and grads indexes

- P L. o ps pwva A

avarags cl2aching Alrarazrs £rais
arisc - i
Per: indsx inasx

Feboruary-Juily 1263

Augast 1949 - January 1970

74,2 1731

Tamla 17 shAnra +
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Table 17. Ecoromic effects of the productivity improvements
_ ) ) . First period Second period
LIanoTic 917ach Septembar '9£3 ~  Auzust 1969 -
February "344 January 1970
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(a) Average number of production days in a year is 340.

o) The selling price for 2 ton of straw bleached tulp was LE 90 in
1963/24 and LE 113 in 1969/72.

¢/ aAdded value for a ton of straw blaached Pulp waz L3 44 in 1963/

and LE 36 in 1969/70.
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The daily production rate was increased in the two periods under

study for the reasons explained below.

The plant was originally designed for long cooking cycle (6 hours)
at low pressure (4 kg/cmz) which was believed to be the best conditions
to get the best quality and highest yield of pulp. Trial runs showed
that by using this method the mill did not achieve either quantity or
quality guarantee figures,

The temperature and pressure were automatically controlled by a
special control system which operated successfully with digestors
dealing with other raw material, but it gave trouble in the mill due to

the high silica content in the black liquor resulting from rice straw.

The original device of steam admission into the digestor caused
non-homogeneous cooks and accordingly high alkali consumption with lower

yield.
Trials and studies in the pilot plant and the mill led to the following

successful method of cooking.

The short cycle at high pressure (4 hours) without
affecting pulp quality

This method resulted in an increase of 30% of the digestor house's
designed output, and it allowed for ample time to be used in repair jobs.
In addition %o that, the method of steam admission was redesigned locally
which resulted in homogeneous cooking, and accordingly lower alkali

consumption together with higher yield of screened pulp.

Due to the design of the short cycle cooking method it is possible
to produce 86 tons/day of straw bleached pulp. At present, there are 8
digestor houses. Each digestor house performs 6 cooking cycles/day.
Each cycle is performed .n 4 hours only and produces 1.8 tons. Thus, the
new adjusted capacity using the short cycle cooking method is computed as

follows:
3 digestor houses x 6 cooking cycles x 1.8 t/cycle
The designed capacity was computed as follows:

8 digestor houses x 4 cooking cycles x 2 t/cycle = 64 t/day
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later s*tage. In addition %o this, techrnologica
cooxing procsss still caused many Droblems for +he +t5+a° “acrnological

process, a fact which resultad in not fesiing adsquats 2mounts of washei

straw into the cooking proc=ss. Specifically, thess prodtlsams involveid

was achievzd vartly by devsloping those procssses prel2ding the cooking
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process, and partly by clearing bottlenecks i
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cooking vrocess (washlng, serzening and bleac

that period can be explained as follows: Due to ths scecizl nature of
rice straw being Jifferant from othser <inds of straw, cropiing machines
ducts, cyclores, suction fans =nd conveyors failsd to srarate =.ioot thiy
withous stopragss and troubls for 24 hours as design=d, Az 3 result of
these troubles and steppazes, the chorping plant failed to prroduce the

designed capacity efficiently,

The following measures were taken:

(\3_\ "T}‘O"-D‘ m:v ""-"),'""L""":e

) ori : used were charg2i to a bigger
size wnit, Also the individual machine components of *hs tigger size
units were modified locally and the supplier was informed aftesrwaris

to supply RAKTA with spare parts accordingly;

(b) Suction fans were newly designed and manufactursd locally
to overcome blockage problems in suction ducts of chopped rice straw;

(¢) Dust removal system and dust collecting cyclones wers
redesigrnad and re=located outside the plant to achiave bet+tar Aust
removal and =fficient dust collection;g
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(d) Conveyors, ducts arrangement and components were modified
to avoid blockage and down time for repeated repairs.
The wet cleaning system was a new patent applied for the first
time in RAKTA pulp mills. Therefore the desigm of +he delivered system
was executed with drawbacks which caused a lot of trouble. Many modifications
were carried out locally in order to overcome these troubles and to secure

continuous and smooth running of this system at its best efficiency.

As mentioned before, this new system of cleaning straw was developed
to cope with the specific nature of straws, especially those containing
a high percentage of leaf materials, Over mar, years of operation the
wet cleaning system has proved to be very valuable. In fact it has become

difficult to run the mill without it.

Like any other addition to a conventional industrial operation, the
cleaning system has many advantages, but it also entails additional

operating costs and a higher initial investment.

The main advantages of this system, proved over 12 years of operation

are:

(a) The cooking chemical ratio used for pulping is lowered by about

21%;

(b) A better use of the capacity of the digestor by about 15% is
achieved. Moreover the packing capacity of the digestor is higher than when
using dry straw;

(c¢) A reduction of the silica content of the straw due to the removal
of a great part of the foreign material in the wet cleaning system;

(a The wet cleaning system opens up the straw, which makes the pre-
¥y
impregnation with cooking liquor efficient;

(e) The removal of the leaf fraction and foreign material from the
straw leads to better bleaching of the pulp., Practically, about 15% of the
chlorine used in the bleaching operation is saved by introducing the wet
clesaning system.

On the other hand, a study was made to assess the additional operating
cost and initial investment made necessary by introducing the wet cleaning

system., The results have shown that:

(a) The initial investment needed to purchase the equipment for
a chopping and dry-cleaning system is estimated at $300 per daily ton
of production of straw. In the case of a combined chopping and wet
cleaning system the initial cost would be $1,000 per daily ton of
production;

(b) As far as operating costs are concerned the only extra cost
is the increased power consumption, since practically no fresh water is
used except at start up. The power consumption per ton of chopped and
cleaned straw is about 62 kiWh when using the conventional chopping and
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of this fact, the washers and thickener in this plant wnich were originally
designed to handle at least a capacity of 65 t/day of 3.D0. pulp were incapable
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chemicals consumption, and also lower quality of pulp producai.
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it was possible to improve the frzeness of the pulp in bleacning and
accordingly to improve the washing efficiency of the pulp on washers.

When ordaring the new bleaching plant upflow chlorination and
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B. The effects of technological development on total production
in the pulp mill

As mentioned in chapter II, the project was contracted for in 1958,
The contract involved supply and installation of an integrated mill to
produce straw and reeds bleached pulp, writing and printing paper, and
the provision of all cservices and facilities attached to it. In this
study, we focussed upon the pulp mill, since the production of pulp
from agricultural residues, especially rice straw, was a pioneering
project for this area of the world at that time. Regular production
started in January 1962, A new bleaching unit was operated in January 1970.
As table 13 indicates we find that annual production increased by 55% in the
period from 1962/63 to 1963/64. However, it should be noted that the number
of production days (production day = 24 hours) is not the same for the two
periods above. This is illustrated in the table below.

Table 18. Number of production days for
the years 1962/63 and 1963/64

D
Raatie i

r ’
Number of produc- Yearly production | Daily production

- tion days | (tons) (tons)
196253 ' 313 12,779 ) 0.3 )

| ) 583 ) L2448
19630+ © 33 19,423 ) 58.2 )

. ——

The relatively low number of working days in 1962/63 is due basically
to delays resulting from technical problems, rather than shortages in raw
materials or chemicals. Hence, technological development and solving
technological problems did not only increase the operational efficiency
of each of the technological departments, but also contributed to the
contimuity of the technological process (which is a mechanical-chemical

process),



During the period undar siudy, =235 %able 13 shows, %he daily production
rate increasad oy 42.&%. This increass is 3 mcre direct indicator sf *he
effect of techrclogical improvamants in 4iffarent depariments 2° $he ouls
mill, asz2cially in the lizestor houses,

The se2zond teriod in whizh <she mill zxzeriancal a noticeadls increass

. in productivity is the period from 1943/43 S0 1963/70, where anrua.
producsion incraasad frem 22,041 <o 25,822 tons (17.5%)., However, he
daily producticn rate incresased Irom 51,3 to 75 %ons in “he same period (21,2,
The perceniage raf2 of increases in daily production 2xc2242d %aat for soial
production, tecause ihe number of production days was nigher in 1963/49 +than
in 1969/70 as the %able 19 indicaiss.
T2ble 19. Numter o7 sreoduction izays for sas
years 1353/33 and 1969/70
" Period Nﬁmbgr of produc- Tearly production Daily preoduction
tion days (tons) (tons)
1963/¢9 356 22,241) £1.8)
) 17.6% ) or, 4
1969/70 342 25,523) 75.0)

Table 19 shows that technological davslopments incraased %he daily
production rate by 21,2%, However, yesarly produciion incre=ased only t
17.5% due so the decline ir tne number of preduction days in 1969/70.

After solving some %schanical proolams which causea this dzclize, +4he
numter o production days reached 351 in 1973, This nigh numver of production

days still allowed for annual maintenance without having any undesirable

effects upon production.
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Ce Effects of technological developments on the rate of consumption

of raw materials and chemicals

Table 20 indicates the consumption of raw materials and chemicals
for each ton of bleached pulp for the period 1962/63 - 1972.

Table 20, Rate of consumption of raw materials and chemicals
per ton of dry bleached pulp

Percentage of . Consumption
) ulr tput to
Period gtrZWO:ngu Caustic soda Chlorine and Nypocnlorise
—  reeds (ka) (kg)
11962/63 32~ . 380‘3 20t - P ' 7:
19 63/64 %o 35 T C
19e4fes 3 0 M. . op 69
19 65/66 T 3023 gz;fgs;‘ig S S 53
| - o4 luding * - . . 5).
AT B RS e
1957/68 RS s ) L9 T 6 ; for the
1968/69 LB 3 ; SR - 3 last seve
1969/70 » 230, D
19MN7208 2 zg e
months) - 3 N 12 ; - > ). T
1973 o3 @) S 43

From the table we note that the rate of consumption of chemicals per
ton of dry bleached pulp has decreased markedly. After the first year, the
rate of caustic soda consumption declined by 20%. After that it declined
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production oy ratas which 2xlesd=d *hs original contr=zotuzl czaratity,

They have alsc r2sultsd in economies in the consumption of raw matarials
although they have partially rssulted in an increasse in the zonsumption
of water and 2lectriocity. The net rasult of thess developments - svan
though we were not able to measurs it =xactly - seems to be positive to 2

large =xnant,
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were irnvitad bt the Tgyotian Joverrnmert arnu thair zi-ize w2z conzilarel

the sunvliers m=ie 1 bis effort in ztudiss %0 de-elo- mill whien 2z o otnoin
the zuaranteed outzut.
Unforturately, iz spite of =211 or these effor*s, whisn thne A4 aln

mill was started, consideratle problems arozs., The zonirzctor was otlize
to redesigm some machinery =znd ejuipmert rart:z with +rha co-orersztion of RAVTA

anecialis+tz *o atert trne nroduction.

Adaptation in iizezter roucse

The digester house contained ten ilenticzl cylindrical rotary disesters,
with a capacity of 42 m3 each. Eight out of the ten digsesters were made to
cook rice straw, while the other two were for reed cooking. Caustic soda and
pressure am (2-10 2tm ) are used for cookins toth straw and rezi. Rotary
digesiers were chosen, rather than comiinuens or ron-rofating iigesters,
teczuse they zare much tetter suitable for siraw cookirng =nd are ezzy *o control
Witn stationery digesters, mixing of limmor and straw ic poor, wunile *re mulp
rroduced from sciraw using continuous iigesters, at that time, was of iaferior

quality due to its bad freseress.

The existing dizesters had the stean admitted through ore of ths vearing

gournals and

()

pressure line (5 in figure II) which exterds in the iigester
1

and opens near the botton.

r?-_,

itting =20l instiuments

=

to allow fc

4]

gool cperztion and cortrol of the ¢ ng conditions:

(a) Peneumatiz steam valve (1) o2 the main stsam line to the digester.
The valve was activated either automatically by the tenrerature ir *he
digester, or Tty 3 prrogramming systen, or manially by remote costrol fror <he
corntrel room;

(b) Ar. exhsust lire (5) to relief the non-coniensatle gzsex from tue
digestsr., This ripe is fitted with arn autonaic wvalve (2) activatel zzairs*
the pressure in the digester. This valwve opers only wher the digester is in
the urrisny positaon 1o &thaust gases, and sren ‘ent the escaping of the COOKing
limior, Relief of the rasec starte and continnes on automatically till the
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blow pipe leading o the blo; tani.

The cookins conditions were orizinslly lesigrmel for z six hour cycle,
J=5 atmostheres maxinmum oressure, 10127 cremicsl votio and 1 ¢ 2 lijquor

ratio. In %ths pilot nlant mng by the contractors Lefore lacigrn OF tne mill,

these conditionz ssamad to Ye the ontimszl *o frolucs hent mality il
Ir. order %o reash *ne saracteel production (I3 ‘.,/f'l':-.;/) gncn TooZing
cycle choull resul®t ir. 2 minisur of tuo tonz o Tleached puln., Tne ligester

charse must not te below J.13 tone of strzw per m~ of the disestar volums
= = ]

which proved later to 2 high fizurs due to the iryrecs of stiraw azxed for.
Voreover the mill will have ro time for repair or nainterance, and chould
mr: without troutle, otherwize the guaranteed ctroluction fizurec snall rever
Ye realized.

dhen startirs *ie tlant, a lot of froubler ard irnterruptiorns znzwsd

up, whicr greatly =fTectel the production ani 1id rnot enatle 1%t to reacu

more than nzlf of the suaranitesi production u=ntitiez, or even maality.

ted conditions was rot

(l)

Also the pulo zroduced unier the sugse
homogerous, containing 2 conciderable mantity of partially cooxed »2r ur.csored
fibres beside some over~cooked fibres. All factors affecting the cooxinz
were crnarged ulthin very wide rangss (tempera-urs: l;:‘o-l’!u 0y, time -7 nenro,
liquor ratio 1:3 1o 1l:3, and chemical:s vetuween l“-lb,u), tut the resultc vere
discouraging. Also, manually controlled cooking cycles were not mucn better

than the automatic ones.

Thorough and cloge studies (executed by the Egyptian technicians)
showed that the reazons for this incomplete, unhomogenous cookirng outmi
were:

(a) The straw in the digester forms a lump which moves from one side
to thne otner without treaking wnhile the digester tumbles. This resultel ia

-~

poor mixing of straw, chemicals and steam;
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(b) Only part of the steam introduced to the digester was condensed,
and the rest channeled through the straw lump and escaped to the empty part
of the digester. This resulted in local heating up of parts of the straw;

(c) Steam introduced when the digester is up side down, went to the
empty part of the digester and condensed very slowly;

(d) Due to accumulation of steam in the empty zone of the digester,
the instruments registered the temperature and pressure of the steam and not
those of the liquor. This tended to close the main steam valve, which
opened again when some of the entrapped steam condensed;

(e) A considerable amount of liquor and chemicals escaped through the
exhaust pipe when it opened. Since that happened at the start of the cooking
cycle the chemicals lost were concentrated and not yet exhausted. Those
ohemicals should be made up for;

(f) When the black liquor came in touch with the sen.ing :lements for
temperature and pressure, it caused scaling and consequently igolation of
the sensing elements.

The following modifications were made and succeded to eliminate the

troubles:

(a) The steam admission pipe was changed to a drilled pipe fixed at
the trunions along the axis of rotation of digester. This pipe helped
contimous breaking of the straw lump, and hence effioient mixing of straw,
steam and chemicals, beside condensation of moect of the steam since all the
steam openings are always jmmersed in the straw and liquor. The results of

fitting the digesters with that pipe were:
(1) Production of homogenous pulp
(i1) Saving of chemicals (10 to 16%)

(iii) Possibility of cooking at higher temperature and accordingly
shorter cycles

(iv) More accurate pressure and temperature readings and accordingly
easier control

(b) Trials in the mill lead to a successful ghort cooking cycle at
elevated temperature without affecting the pulp quality. This gave ample
time for repair and the very essential maintenance jobs. Also the digester
house was increased by 30%;

(c) The complicated control system was modified and simplified. The
gteam valve was controlled against the pressure. Also the relief gases were
cancelled since it was found that the gases evolved from the straw cooked
by alkali only are not expensive. This minimized the scaling due to black
liquor, avoided the loss of chemicals and simplified the control system without
having any harmful effect.



After the di
e is t0 te blowm undsr its own pressure (ths cookinz pressure)

- 1

g
the Ylow tank., During ths tlowiry oreration, the cooking steam cortained

contractor orovided the Aizester houce with =2 heat racovery urni® conzistir:

of a2 fibre separator, a mizinz condenzer, water filters ard a plate neat
exchanger.

Or. the dizester charge tlowing, trne
tlow tark, swirle neur-ty the inner wzll; hut rnot *he contanminated
which flaches %Wy the central prassesure depression zneromernz, snd leaves tne
tlow tank carrying some fitrous entrainmnents, wnich iz teingz frapped in the
= t <] I
fiter zeperator levice and tnen direcied arain to *he tlow tark through a
P 3 g

sutrerzea lerx, lzs=aving the Ttlowm steam without zccomnznying fiter:s.

The steam leaving trne fiver sererator i

m

admitted througn tne mixing

corderzer which serwves for the condenszation of wvazrours bty means of cooling
condenczate from the cordsansate tank (from previous tlowing operation) or ty
mear.s of cold fresn water at start of vlowins. The condernsed stean with <he

cooling water zre preser—ved in a condensate collecting tank.
jo]

dater filters

The hot condensate water is trancsferred from the cecnderzate collecting
tank tc a het water tank through two parallel filters each of which is
provided with screen cylinder. The filters serve for seperating any fibrous

material in the¢ hot condersate water.

Plate heat exchar zer

To make use of the condensate water sensible heat while being
transferred to the hot water tank, it is passed counter currently with cold

fresh water through a plate counter current heat exchanger of the level %yve.
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The hot water leaves to the hot water tank to be used in pulp washing in
washing sector, while the cooling water leaves to the condensate collecting
tank to be recycled again and reused for condensation of blown steam in the

mixing condenser.

Mill runs showed that many problems arose in the operation of heat
recovery section such as:

(a) Fibrous materials accompanied with blown steam did not geparate
totally in the fiber separator, which often caused blocking of its pipes
and resulted in deficiency of the process. This resultzd also in increasing
gteam pressure in its flow line and caused the safety flap to open with the
leakage of steam. Interruptions of the blowing operation seemed to be

necessary for cleaning of the fiber serarator which lead to defficiency of
the production rate;

(b) As soon as the fiber separator is blocked with pulp fibers which
escape to the mixing condensor, the latter is blocked also with such fibrous
material. This phenomenon resulted in defficiency of heat transfer operation
in addition to the problems mentioned above;

(c) What has been mentioned for the fiber separator and mixing
condenser concerning blocking, can be said tdo for the filters, heat exchanger,
pumps and other accessories.

It was thought that the contractor had designed such heat recovery
unit for rice straw prlp according to his knowledge about wood pulp which
differs greatly in its properties and affects the efficiency of the heat
recovery process. The main differences are the specific gravity and fiber

adhesion properties of the rice straw pulp.

To remedy such a problem and to adapt for a better production rate,

RAKTA pulp mill technicians improved the heat recovery unit as follows:

(a) Rearrangement of the fiber separator submerged leg in the blow

(b) Blowing at relatively low pressure;
(c) Changing the tubular mixing condenser to a direct surface condenser;

(d) By-passing both of the water filters and the heat exchanger.

Black liquor reutilization in pulping process

After the rice straw is chemically digested in the rotary tumbling
digesters at the specified conditions of alkali concentration, liquor, solid
ratio, pressure (temperature) and time, the blown digested pulp is moved to
the washing sector which uses 2-stage Oliver vacuum filters to wash the pulp

thoroughly till it becomes free of the black liquor.
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Trne tlack lijuor resulting from the digestion proces:z, theoretizally

contains 211 the conzumed alxali and other reaction products as Jdegraded
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[ < B Rt - - e - o - <+ 3 -

tne rice ziraw aiter telry ohograi and dvr—claeaned 1w the crherpings

- - - P S - Com e - - PARe - N
ard dry clezningy cectors, wrmierroer et 2leaniry 0nerziion in svaciriad

nydrapulrers for =z leofinite poriod of time at 109 -orzisztsncy. The wet

D
3
m
=
[/
ot
(]
léx
3]
'y
@
5
4]
o5
@
X
J
b
.l

cleaned straw leaving the hydrarulp
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drum washerz 3zt 2 conzistency of S0 and leaves the drums at 2.¢

The dewatered rice siraw is to he conveyed ty irilled toitom screw conveyors

to be subjected to nore dauatering and smueezins in succeszive spesial e

The convractor recycled the Tlack limuor *9 be used in coniusciion
iltn Iresn water at pulgers, dewaterings drume ard zorew presces 10 make use
of the retaired zlxali 23 zn effective wet clezning agent, praimrregrating

agert and to decrease ine fresh waler consumption in the wet cleaning szector.

In fact, such u*ilizztion of black lijquor iid result ir vetter wet
clearing efficiency and decreased the fresh water conszumption, tut on the
otrner nand, it renderel “he uly produced more Aiffisult 2o Yleach Teczuoa

o . . 1

of ligriv coxderzaticn ani righer ash content, unich recul+tsad, in turn, io
higher cornsumption of tleaching chemicals and/or btrittleness of the fikers.
Besides, the recycled black liquor in the wet cleaninz sector gave rize to a
foam problem, scale formation, and blinding of the nozzles and screens due
to retained alkali, high ash content and presence of degraded carbohyirate

fractiors.

RAKTA pulp makers stiopped the reusing of tlack liguor bty such a way
and used instead a portion of the back water from chlorination 2tage washer.

It resulted in pulp surerior in quality and remedied the previously mentiored

proclens,
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Reutilization of black liquor in the pulp washing sector

Again, after the rice straw is being chemically digested at the
specified conditions, the blown digested pulp is to be washed through two-stage
washing operation using two Oliver vacuum filters to make the pulp free of
the black liquor containing theoretically all the consumed alkali, degraded
carbohydrate fractions, solubilized lignin and other digestion reaction

products.

The contractor designer decided to make use of the black liquor in
the washing operation to decrease the washing water consumption and to save as
mich as possible of the fibrous materials contaminated with such black liquor

or washing back water.,

The contractor designer recycled the black liquor filterated in the
washing section as follows:

(a) The black liquor filterated from the first filter was admitted
in the dilution of pulp the suspension at entrance of the second filter vat;
(v) The black liquor filtered from the second filter is-sprayed

through washing nozzles of the first filter.

In fact such utilization of black liquor did result in decreasing the
fresh water consumption somewhat and saving of neglegible percentage of
fibrous material; but on the other hand, due to the nature of the black liquor
since it contains high ash, lignin, degraded carbtohydrate fraction etc. it
caused foaming problems, blinding and damage of washer nozzles and washer
screens, resulted in high-—ash pulp of inferior quality and rendered the PH
content of the pulp suspension high, so that some other regulations of the

PH must be dome before chlorination for successive bleaching.

RAKTA pulp makers stdépped the reusing of black liquor by such a way
and replaced it by fresh water for pulp washing on the filters. It resulted
in pulp superior in quality and remedied the previously mentioned problems.

Reutilization of black liquor in digester house

Generally, when rice straw is to be digested chemically, some important
technical factors must be taken into consideration, which are temperature
(pressure), time, peroentage of cnamicals to dry straw and the liquor : solid

ratio.
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consistency regulation of rul

any washer vat, i.e.:

admitted in the pulsp
orination washer vat;

(a) The chlorination wach water filirs
suspension in both of chlorination tower ard at

(v) The 2lkali (sodium hydroxide) wzsh water filtrate was admiiied
in the pulp suspension in both of alkali tower and 2+ alkali wasker rats



(¢) The hypochlorite (calcium hypoohlorite) wash water filtrate
combining with a portion of alkali back water were admitted in the pulp
suspension in both of hypochlorite tower and at hypochlorite washer vat.

Such design of reuse of filtrate wash water (black water) did result
in saving of fibrous material, excess chemicals, and decreased the consumption
of wash water. But on the other hand, it did result in scale formation,
specially in the hypochlorite stage units (towers, washer screens, pumps,
pipes and accessories) which gave rise to production interruptions for scale

removal.

Technical mill studies made by RAKTA pulp mill technicians during mill
rung showed that the introduction of the hypochlorite back water in
contamination with the pulp suspension in the hypochlorite tower, after
alkali washer caused scale phenomena due to carbonate and silicate formation,
when contacted with alkali back water.

To remedy this difficulty, RAKTA pulp makers replaced the hypochlorite
-alkali back water mixture by fresh water. Such behaviour resulted in
avoiding hazardous scale formation and preserved the production rate of the
bleaching plant.

Again, RAKTA pulp makers made use of the filtrate wash water from
chlorination washer to regulate the consistency of screened pulp suspension,
and at the same time to make use of excess chlorine in such back water to
regulate the PH value of the pulp suspension during the chlorination stage,
thus saving an enormous quantity of buffering hydrochloric acid used for such
parpose. Furthermore, it gave rise to saving of fresh water consumption and
production of bleached rice straw pulp of superior quality much more than
was designed by the contractor.

ggoggatering mechanical troubles and modifications
an aptation of eggiggent

Chopping plant
Due to the special nature of rice straw (abrasive, harsh and springy),

chopping machines, ducts, oyclones, suction fans and conveyors failed to operate

smoothly.
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(t) The contractor provided a third dry cleaning system with a
third suction fan so that two choppers can be run alternatively on the dry
cleaning systems and suction fans while the third chopper runs only on the
third dry cleaning system with the third suction fan;

(c) The speed of belt conveyors was increased; enclosing covers were
raised to allow more space for conveyed chopped rice straw and to avoid
blockages with firmerly caused severe interruptions; also a higher capacity
of conveying rice straw on conveyors was obtained and accordingly a rise in
the capacity of chopping which raised the capacity of the pulp mill itself.

But regardless of the above-mentioned transferred and exchanged
technology between the two parties, there was still a lot more to be done,
modified or replaced by RAKTA technicians after the handover of the pulp mill.
A detailed summary of such adapted technology is given below:

{a) The gap between the upper and lower feeding apron chainsz of the
new rice choppers was increased to achieve the following:

(i) Elimination of blockages by straw bales in choppers, thus
avoiding damage of the feeding apron chains which happened
often in the past

(ii) Elimination of the frequent damages of driving the shafts for
the choppers feeding systems, which were subjected to severe
stresses resulting from rice straw blockages in choppers

(iii) Replacement of different parts of chopping machine components
was consequently considerably lowered which affected directly
the time required for repairs and maintenance of each clLopping
machine (less than 1% of the daily production time)

(b) Chopping knife holders were locally manufactured and also modified
to avoid rice straw accumulation under the knives which caused breakages of
knives because of the holders effect in changing the angle of attack of knives
at cutting point;

(c) Cleaning brushes inside dust chambers were manufactured locally
using local natural fibreous material instead of the plastic brushes which
increased the efficiency of cleaning the perforated covers of the dust chambers
and lowered the consumption of these brushes; interruptions of production
due to straw sticking to perforated covers or due to blocking of perforations
with dust, which affected also the efficiency of straw pneumatic conveying
system, could also be eliminated;

(d) New suction fans were designed and marmfactured locally to improve
pneumatic conveying capacity of straw and also the method of drive was changed
into direct-coupled drive instead of flat belt drive to avoid interruptions
of production because belt drives were damaged frequently as the suction fans
are located on the top floor in the open air and were subjected to rain and
dust;

(e) Pneumatic conveying ducts were rearranged in three separate lines,
s0 that each chopping machine could be operated separately on one of the
suction fans and dusting equipment. By this new arrangement the flexible
system was eliminated; problems experienced in the past could thus be avoided
and the efficiency of straw conveying could be raised;
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(£f) The dust collecting system was redesimmed and marufactured
locally; Tbisger cyclores were losatedl ou*tsiie tre prlarnt, each suction fan
feeding serarately one of the ‘hree zyclones. ‘ater was iniected inside

dust cyclores to prevent iust from leaxing into the atmospheras. Dus* nixed
with water was collected in 3 common nﬂmbn“ ﬂﬁd ecircu11+°1. This modificqtﬁ
contrituted %0 a1 less polluted wownking atmosphers in the shonnive ola

All these changes and rodifications enabled RAKTY 40 2v01id exsessive
production interruptions, longer down-times for repairs and it was finally
possitle to run the chopping plant evern at higher rates than o

envisaged.

Wet cleanins

The we* cleaning aystem was a rnew ratent applied for tne first time
in RAKTA Pulp [Hlls, therefore +*he dzoi:m had certain drawtacks whish caused

a lot of trouble.

Troutles in this section were rartly mechanical due to the fact that
some of the equipment could not nandls straw as envisaged ty the contractor,
and other ironbles were encountered in the process itself.

Originally, the straw pulpers were iesigred as bateh pulpers. The
cycle was 20 minutes: 10 mimutes for fillingz, § mimutes for uashing and

5 mirutes for dumping, the two pulpers dumping iheir ok arge in succeszsion.

-

The fesding of fresh water and dry rice ctraw ard also rl pers dump
valves ‘sere opersted automatically with timers, cams ani ralays of 2 very
complicated design. This automatic system was never run successfully even
by the surplier technicians, Moreover, the dust in the area where the switch
boards were located =dded to the troubles enoountered with this automatic
batching system.

Fach pulrer was arrenged to feed = dewatering imm throuzh a dumpirng
valve and washed straw discharged from dewatering drums is conveyed by screw

oconveyor to feed the screw presses arranged under the screw cunveyor.,

Dumping the wet straw from the pulpers through the dumping valve
caused successive blockage of this valve and appreciable downtime was lost
in clearing the straw st this part.

Neither the screw presses ror ithe screw conveyor were capable of
handling the required quantities of washed straw as designed and therefore
unpleasant blockages often nappened causing territle production interruptions
vhich lead Iirally to the result that this wet cleanirnz plant was put out of

operation for at least eight months 2t the start-up of tre puly mills,
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Co=operation between RAXKTA and the oontractor technioians again took
place to help in solving the previously mentioned problems and troubles as
follows:

(a) It was agreed to redesign the pulpers to operate as oontimuous
palpers instead of batch pulpers and it was also agreed to delete the automatio
systen and to operate the whole system manually;

(b) The arrangenent of feeding dewatering drums with washed straw was
modified as follows:

(1) Dry ohopped rice straw is fed direotly by the belt conveyor
to pulper No.l where raw instead of fresh water is added to the
straw oontinuously;

(i1) Washed stiraw, upon pulping oontinuously in paper No.l, flows
through an open channel to pulper No.2, where it ie pulped again
and then overflows continuously to the two dewatering drums.
This way the straw oan remain longer in the pulpers and a better
impregnation of the washed straw can be achieved;

(i11) Pulpers discharge straw to dewatering drums separately whioh
offars more flexibility in operation so that any of the two
drums be repaired without stopping the produotion flow;

(¢) The reject drum was relocated cutside the building to allow ample
space for additional equipment;

(d) The oontractor supplied RAKTA with a seoond screw oonveyor, a third
oomplete sorew press, a small by-pass belt conveyor and an additional belt
conveyor in front of screw presses No.2 and 3. The new arrangement is set
up as follows:

(i) Dewatering drums discharge washed straw to sorew oonveyor No.l;

(11) Sorew oonveyor No.l oonveys straw to sorew oonveyor No.2 whioch
feeds sorew presses No.l, 2 and 3 suocessively which are
arranged under it

(441) BExoess straw is conveyed to the by-pass conveyor arranged
perpendioularly at the end of screw oonveyor No.22

(iv) The by-pass belt oonveyor transports the straw to the other
additional belt conveyor arranged in front of sorew presses
No.2 and 3 and conveys straw to the originally set belt oonveyor
in front of sorew press No.l and then to the straw silo

(¢) The belt conveyor arrangement on top of the straw silo was modified
and the oontraotor supplied RAKTA with an additional mobile belt oconveyor
on special rails ereoted on top of the silo bins;

(£) A looally fabrioated chute was placed at the far end of the silo
to ty-pass the silo and raise the rate of oharging digestors;

(g) The contractor supplied a second silo discharging equiment to
be operated with the originally delivered one so that both discharging units
could be operated at the same time to empty different silo bins while feeding
the same belt oonveyor through the looally fabrioated chute.
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Modifications (f) and (z) together with wome other modifications in
the filling equipment of the dizeztors erablei RAKTA to lower the tine
remuired to £ill one ligesier Trom 10 %o 25 minutar which helpeld indirectly

in raizing the cagacity of the dirsztor honsa,

Furthermore, after the mill was tonded ovear 12 RAKTA, more modificaztions
and new decigns were carried out Ly RAKTA technicians who gained an

appreciable experience in the fisld of pulp marufscturing and pulp ecaipment.

These changes and modifications which took place after 4he hand-over

of the pulp mill are descrived helow.
Dewatering drums

Tre dAri-inz motor for the deustering drmwna wus an integral so2arbex
and motor wnit. A chain cprocket with ey i: zmouwated on the outpur shalt of
the gearbox wnile the driven sprocket sesments z2re mounted the drum rim.
The dewatering 1irum is then driven with a special chain connecting the two !

sprookets.

-

This design was some sort of rigid driving arrangement which transfers
driving vower from the motor to the drum with no allowznce or tolerance to

take any overloals,

If the dewatering irum stops due 0 =zry production “rouble, such

Ji]
(h

straw btlockage in the zcrew conveyor, the dewatering drum stops, filled i
with straw, and it was z big waste of time to empty the drums by nand to avoid |
the mechanical fajilures which usually happened whenever the drums were run ?
after such etorpages, Sometimer the ohain would break or jump out, or the !
gear tox casting would break or one of the gears inside would be damaged as '
2 recult of ruaning tha dmum at normel sneed with an excessive load, Theze

rereated failures and troubles caused tremendous production interruptions

which lowered the capacity of this section and accordingly that of the pulp

mill,

RAKTA technicians studied this main problem with other related proklems
and solved it succesefully as followst

(a) The integral gearbox motor unit was removed. A bigger motor of
15 kW (instead of 12 ki ) was used to drive the drum through a hydraulic
ooupling, =z new gezr tox was mounted to the other end of the hydraulic couplin.,
This gear box rotates the driving gear tarough a flexible coupling, while
the driving gear shaft is separately supported on two pedestal bearirng vloocks;
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(b) The chains and sprookets used to drive the drum were replaced by
& new direct simple gear train. It consists of a driving gear coupled to
the output shaft of the new gear box with the driven gear segment mounted on
the drum rim;

(¢) The rollers supporting the drums were redesigned and manufactured ’
loocally with bigger shaft diameters and bigger roller bearings tc withstand
the unexpected shook loads and the severe working conditions;

(4) The speed of the dewatering drums was increased from 60 to 90 r.p.m.
to inorease the dewatering and wet-cleaning efficienoy. Also cne third of
the dewatering surface was closed at straw entrance tc ensure vigorous mixing
of water and ohopped straw and to inorease rejeot removal.

Straw screw presses

United States defibrator screw presses originally dssigned for bark, were
supplied for the pressing of rice straw. A lot of trouble was osused by the
exceseive wear or the press components subjected tc rud against straw.

The following modifications were oarried out to ensure longer life of
these parts between refillings:

(s) The holes of the split oover halves were enlarged to reach a
higher dewatering rate, so that discharged straw oould be of higher dryness;

('b) The olearanoe between the revolving screw and the split oovers !
was inoreased to avoid the excessive wear of these elements and also to avoid
the excessive rubbing on the straw; .

(c) The speed of the screw presses was inoreased to raise the capacity
in order to oope with the increased production of the pulp mill whioh was nearly
double the designated capacity;

(4) The split covers were redesigned and mamufactured locally with
replacable wearing edges;

(e) The sorew press endpiece was redesigned looally after the
unsuoosssful modifications of the oontractor technioians. The main purpose
of this mouthpiece is to restriot the flow at the press discharge end thus
oreating a back pressure inside the press for proper water removal. The
latest successful design fabricated loocally is a truncated cylinderical piece
¢f pipe with a perforated wall.

All these modifiocations resulted in the following:

(s) Longer lifetime of screw pressing element between refills (three
weeks instead of one week);

(b) Shorter time required for refilling (16 hours instead of 72 hours);

(o) REliminating the time required for refilling the split covers, as
the edges subjected to wear are easily replaceable and are fastened with bolts
(instead of refilling, welding and grinding of these edges whioh was the
normal procedure in the past).

o
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Belt conveyors

The Jollowing modifications were carrizd out on +the Lel-+ 20nTe 0TS

(a) The speed of the telt conveyors wan increassl o meet the
increasing demands of the pulp mill, Alzu, the covers were raicei to avoid
straw blockagzes which interrupted the production:

(b) The method of drive was modified to diract couple drive instead
of sprocket chain drive which was unsuitable for the rew zpeed of helt
conveyors;

(¢) Driving and driven main drums were redezisned locally, and also
the iller rollers were redesigned to =zuit the new 19&&».

All aforementioned modifications, variations

(4]

zhd redesigning of the
equipment wnich were executed locally helred %o solve the protlems and
minimized production interruptions or dewntime required for repair or

maintenance jobs,

§t111 further studies are carried out by RAKTA technicisns from the |
design point of view to raise the production rates with the existing equipment !
and aiming for nigher rates than alwready achieved, which i: almost 50=60%

above the originslly deissned capacity rates.

Direstor houss

Stean conrections to digestors

The differsant steam connections for each digestor are as followa:

(a) A 75 mn stean pipe to feed cooking steam to the dizester trunion;

(b) A 25 mm steam pipe to feed the three-way valve for =ealing
degestor's cover gasket;

(e) A 50 mm steam connection to feei steam throuzh the trurion to
clean the screen fitted on the relief connection;

(d) A 25 mm steam pipe connected to the blowing pipe to clear it = ter
blowing the digester.

The supplier arranged to connect the four connectiors of esch digester
to the main header in the digestor Louse. Accoriingly there wers 40
oonnections to the mair header. This causel a complete szhutiown of the stean
header, wherevar any of *he .10 valves fittei on thase connsstio~s nesded

repair even wien it was nezessary to repack valve glands.

i g
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Repeated stean shut off caused enormoue losses of production time |
and bad cooking output caueed further loss of produotion.

The steam conneotions were redesigned, enabling any needed repairs
to be carried out without any loss of production.

Stean admission in the digestor

The original ocoking steam admission in the digester through a oentral
pipe had to be replaced. This was not easy from the mechanioal point of
view, and RAKTA technioians had to try out three designs before the succeeeful
design was sdopted. The exceesive stresees acting on thc central pipe and
the severe working conditions under which thie pipe is operated required a
very slaborate desimm.

Nodifications made to inorease the rate of filling the digestors ‘
The belt conveyors used for feeding the digestors with straw have
undergone the following modifications:

(s) The speed of belt conveyors was inoreased o meet the aigher
filling rates;

(v) Bigger driving motors with gear boxee replaced the old units. i
l
1

S

| Also a direct couple drive was designed instead of the chain and sprocket
drive formerly used;

(c) The main belt pulleys were redesigned and fabriocated looally

with bigger shaft diameter and bigger bearinge to withstand higher loading
‘ and the higher speed of the conveyors.

All modifications which took place in the chopping, wet cleaning and
etraw belt oonveyors would have not been profitable, unless the filling
door handling equipment and the digestor equipment were also completely
redesigned.

The supplier provided RAKTA with a simple frame, carried on four
rubber covered wheels and a small winoh fitted on top of the frame. This
was suppoeed to be used for lifting the filling doors of the digestors.

The filling equipment was alsc of the same design but fitted with s small
oonical duct in place of the winoch. To feed the oaustic eoda, a rubber hoee
sonnection was fitted to this filling equipment.

The new syetem, designed and executed by RAKTA technioians, was more .
practical and facilitated handling and filling the digestors. Along the
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filling openings on ithe overa ing floor, two rails were fittsd ard s sturdy

t
frame carrying the winch wes fitted to riy on theze rails, The filling

-

. v o - M ol LIPPN Y - tnul
equipment was also Titted on another frama rmnning on *the same rails. The
e I 1] o
A L] Tn e L oy .Y - PR o . vy I R N v e A 1N
mosen foze unad Jor coustic seds connastior sad replaced Ly oa crecially

. :

shapad pipe fittsd with a quick souplirz,

Bach row of digesters wac equipped with filling anl door handling
trollies. All this resulted the reduction of the filling *ime to 2 minimun

of 20 minutes per digsstor instead of 45 mimutes,
Blow tank
T SR SN S T

Blow tank mixer trouble

Tales wrapping wive accumulzting in +2e tlow tark was one oI *ne early
troubles causing an snormous dowmtime in the pul» mill since there iaz at

first no magnet for picking wire: coming with the chovped straw., These wires
were accumilating in the blow tank, twisted around the mixer blades and
overloading the driving unit,

After 5 or & days of operation the mixer had to Le stoppel, the blow
Yank man-nole cpened zrd a big effort made to clear the mixer btladez and
shaft from the wires siezing i% in prace ard hirdering complately its mixing
action.

‘ The mixer tlades were alco modified with a view to decrease tie bad

effect of the wires or the blow tank mixer.

Even with the increased production rate tne tlow tank is now cleared
every 3rd or 4th week. Also, the time needad for clearing the wires, whioch

was at first about 35 workirg hours, wag reduced to nine hours.

However, efforts are still being made to stop this hazard of tha wires
oompletelv. The Possibility of using specially designed magnets at
appropriate transfer points of the chopped straw is being investigated.
Also, new designs for the ghape of the blow tank and the position and the
shape of the mixer are being preposed.

Blow tank transfer pump oonnections

Two pulp pumps were supplied and erected to transfer the pulp fron
the blow tank to the brown stoock washers, ore of the two being 3 standoy
for the other.
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Originally one single discharge oonnection was coming from the
dilution level in the blow tank to a threse-way valve operated electrically
from upstairs, to connect one of the two pumps to the discharge oonneotion.
This oomplioated conneotion through this inadequate valve gave trouble
during the start-up seizing frequently, and causing a big loss of pulp to
the drain, since to remove it, it was necessary to discharge the pulp at
s higher level than the level of the drain.

RAKTA technicians eliminated this valve and fitted eaoch pump with a
suction connection from the bdlow tank, equipped with a simple shut-off pulp
valve.

Eashing and _scresning

Wire dressing on the wash filters

The firet wires whioh were dressed on the wash filters according to
the procedure designed by the suppliers and carried out by their staff,
proved to be unsuocessful, partioularly on the brown stook washers. To fit
one wire, a long stopping time was needed and much human effort required,
resulting in a wire showing wrinkles. Due to these wrinkles, the life time
of the wire was very muoh reduced.

The supplier started many trials to improve the prooedure, but inspite
of all effort, they failed to provide a successful method.

Several months after the supplier's staff had left, it was clear that
RAKTA staff had to find a better method and new wire dressing p-ocedurs and
a special equipment was designed and mamufactured looally by RAKTA staff,
whioh is successfully still used. Dressing time was thus reduced from 72
working hours to only 12 hours. The use of this equipment also facilitated
oorreot fitting of the wires., The life time of the wires was very muoh
inoreased; instead of one to three months at first, it is now normally nine
sonths, and sometimes the wire life time reached up to 24 months.

With the new dressing procedure it is possible to undrese old used
wires of the brown stook washer 1, pass them through a severe cleaning
proasdure and dress them again on brown stock washer 2. This means that the
wire is used for about nine months on washer 1 (before it gets ologged) and
then oleaned and reused on washer 2 for at least another twelve months.
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Chlorine hardling and storing |

Originally, the supplier rrov.ded a storage tank for the chlorine
ligquid with a capacity of 20 tons. Trom tank-cars carrying the chlorine
produced near Alexandria it was fransrerred t0 the storage tank. These

tank-cars ware specially equirped for that rurpose.

The transfer 5f chlorine was supposed to be done by graviity, i.a. by
connecting *he tank-car to the storage tank through a2 flexitle z3%ainless
steel hose. This method proved 10 e impractical; i+ tock a3 long time %o
transfer the content of the tanx-car and a complete transfer was never reachsd. ‘
The flexitls hose was frequenily damaged and it was impossitls o procure it |

locally.

During the start-up much $rsuble occured in nandling the chlorine and
in feeding it to the bleaching depariment. Many times the feed line was ’
clogged, this completely stopping or reducing the chlorine flow. Alsc the
chlorine valvas were found to bte leaking either due %o zisuse or because f

unsuitable valves were provided.
RAKTA technicians made the following charges:

(a) A compressed-air station was developed to gener
quantity of dry compressed air. It was designed to suit w
and %0 minimize the time needed far the transfer of the ch
storage tanx;

t2 the required
rkirg conditions
g to the

(b) The flexitle hoze was revlaced by a locally-made copper pipe of
special shape %o zive zome flexibili+y. This pipe is muoh more reliable

(¢) All cornections on the atorage tark were revized meny times, and
the [linal design proved 10 be sziizfaciory as it has teen in usze succeszfully
for four years;

(4d) A specially-designed trap was merufactured locally. It was fitted
on the chlorine pipe feeding the bleaching mill to catch impurities and dirt
and to keep the chlorine flowing free and at a steady rate.

Gererz]l ramarks on the mechanical adaptation arnd development

Parts of the RAXTA pulp aill were originally designed for batch
production and other parts for continuous production. Some jarts were
desizned as surge areas. As ro stand-by units were zrovided in the original
deeigm, this meant that when any part of equipment btroke icwm, the production
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flow had to be stopped. During the first months of production, it becane
evident that these stoppages had to be avoided and that a continmuous produoction
flow was important not only to inorease the quantity but also to improve

the quality.

RAKTA staff developed appropriate bypasses, and any special pre-~fabrioated
oonnections, whioh enabled the small mainienance shift group (two persons)
40 keep the production flow uninterrupted. Some of these improvements were
already described. The connections from the pulpers to the dewatering drums
were designed to allow to oontinue production with either of the two dewatering
drume stopped. In ordér to inorease the rate of filling of the digestors
a trough metal chute was developed to bypass the silo and its ineffioient
discharging equipment. In the pulp soreening and washing department, pipe
oonnections were developed to give the possibility to bypass any of the two
filters. Produotion oould thus be oontinued (but at a lower rate) during the
time needed for wire dressing in the filter drum or for the repair of
mechanioal parte of the filter drive.

Even for the bleaching thickener a bypass was developed to give ample
time for repair and inspeotion. NMeasures were taken to make the best use of
the storage capacity of the high-density towers.

The above-mentioned examples do not cover all ideas developed by RAKTA
mechanioal maintenanoe staff to reach a greater oontinuity of production.

The polioy of the mechanioal maintenanoce staff was alwars to reduce
the need for imported parts by produoing them either i RAKTA workshops or
proourring them on the looal market. These efforts were made because of the
well-imown diffioulties facing developing oountries in procuring hard
ourrenoy and also because of bureaucratic formalties whioch delay the receipt
of suoh parts from abroc?.

Some parts were redesigned either to facilitate loocal produotion or
to inorease their life time. A good example to illustrate this point is the
new design of the split covers of the screw presses in the wet cleaning
seotion. The new design increased the possibility to produce this part locally
and at the same time facilitated and speeded up its reshaping whenever its
edges were worn out. Reshaping oan be carried out at a lower oost and with
locally pre-fabrioated edges.

R -
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Efforts were made by RAKTA techniciansz to usze matsrial available on
he loczl mariet and to encourage local enterprises %o produce pump impellers

Y

and pump parts made of stainless steel for the first fime in Ezyot.

B & -,
Sentrisloaners necliazd for mlyn zor.

lU

ering were »roducad

special =21loy, This alloy was developed in a local foundry with the
co=-operation of RAXTA technicians to withztand the =zevere abrasive zction of
strau=pulo., These centricleaners are still in zervice after more than 12
yearz, while <he original centriclearers were comrletely corroded after a

comparatively short ceriod.

RAKTA starl nzs succeeded to develop and produce locally helical

V

chovping xnives to be used on straw choppers. Some 3,200 imives were producai
guccesrfully and save nearly the zame resulis as ths importad ones. =fforts

.
are 2111l made to improve these locally producel xmives,

In some caces where the production of spare parts wazs not very =ucceazful,
RAKTA technicians changed and redesigned them. A new mors appropriate and
more reliasble part which can be produced locally usually replaced the origina
one,

A good example is the development of the new bearing azsembly for the
vibraticg flat soreerc uzed in fhe washing erd sereening departmert. Origirali:
rubber pyramicds were uced which nad a rather short life time. The life time
of locally=-uzie rubber pyramids wes also short., Afier redesisning the whole
asserbly =ny by using steel coil springs, the life time was very much

nereazed and also frequent repzirs and adjustments could te avoided.
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