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ABSTRACT

Study and research on technology and its characteristics as an
integral part of development studies are stressed in the current
work. Currently there is_ an increasing awareness on study of
technology due to its implications on patterns of development.
There is more frequent transfer of technologies in the North to
South direction and South being the recipient in the global
context. It is therefore becoming a growing concern duelto the
south becoming more and more dependent on imported ;echnology
supplied by the developed suppliers from the North.

A review has been made on the transfer of technology in the
past two decades. The outcome of the review was presented,. Thus it
was found that in the past lwo decades there had been enormous
supply of technology from the developed nations to the developing
nations with specific aim of developing human resources of the
recipients. During this period the process of technology transfer,
technology absorption, technology acquisition and generation of
similar technolcgy should continue which should lead to the
creation of an competent management setup capable of managing the
right type of technology compatible with the specific
organizational needs. But in reality not much progress has been
" observed as such study on technology and its effective transfer has
become an important issue fcr developing nations to reduce
dependence on foreign technology.

From the review it was suggested that the developing countries
adopt a clear cut policy on the import on technology including a
regulatory mechanism to contlrol its Tlow, Thus the problems

associated with technology transfer should be manageable.

This study takes a view that the transfer of technology as an
integral part of the total process of managing an enterprise. The

importance of this study is lying with the experience gained from
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'one organization/project thét has implemented and used modern

technology in its contribution to the development of the country.

The current work is closely linked to the working experience
of Pfojecps in their implementation, commissioning, operation and
guarantee period maintenance phases. The failures and flaws as
observed in technology transfer to the Project Management Staff of
the owner were discussed. |

In the present work, the areas and stages of the Projects were
identified where miserable failures were observed to transfer the
technology to the recipient. The problems and issues of such
~failures were also listed along Qith reasons. However the small
areas of success in effective transfer of technology was also
identified. The evaluation of the performance of the Project
Management Team of the Bangladesh Power Development Board (BPDB) in
- effective implementation of the project was done. The capability of
‘the team was examined with a view to utilize them in implementation
of similar kind'offProﬁect,to be undertaken by BPDB in the near
:future. The weakneéses of the Project Management team were also
identified. f

The current work has éuggested guide lines to the policy makers
in the energy sector of the country on technology transfer.It also
tried to streamline the managers of the power plants and other high
tech projects on how to go for an imported technology and how to
set terms & conditions etc.in thé contract documents to secure
successful human resources development programme. Procedures right
from the negotiation stage of the project for effective transfer
and management of the technology and development of capability have
been outlined as well.

iii
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Chapter I

INTRODUCTION

1.1 TECHNOLOGY AND ITS TRANSFER IN DEVELOPING COUNTRIES

- Technology 1is prime-determinant of a country's progress
towards industrialization and automation. By adapting modern
technology by the developing nations the gaps between developing”
and developed nations in technolegical sophistication level should
tend to be minimized gradually. '

Technology is defined in terms of . different types of
knowledge bases. These knowledge- bases may be embodied in the form
of machinery or equipment or in the form of information like
design or specifications -or in the form of know-how etc. and are
either proprietory or non- proprietory (1}. The proprietory
knowledge is marketed in captioned projects. The buyer pays for it
in the form of technology cost apart from the material cost
associated with it. It is 'reported that the major cause of'"
excessive payment for tﬁe purchased technology is due to lack of
bargaining power of the buyer. A survey (2) indicates that 80F90%
of 'technologies in the developing nations are owned by
multinational corporatiops(MNCJ. They market this technology to the
developing nations at. a ' high price with formal agreement of
effective transfer Qf‘technology to the recipient. The general
tendency of a public sector corporation-management is in favour of
strategic decision to acquire such foreign technology in order to .
raise the country's overall level of technelogical sophistication.
As a result .this has pushed the country to a large financial
burden. An effectiveness of a transfer of technology is measured in
terms of profitable tangible and intangible  benefits from an
investment, '



1.2 TRANSFER OF TECHNOLOGY IN PUBLIC SECTOR:RBRANGLADESH

CONTEXT

The transfer of technology particularly to the sector
corporations is one of the prime géals in a purchase contract that
can take various forms as direct foreign investment, joint venture,
turnkey projects br license agreement. The mode of transfer is.
governed by a variety of factors that influence both the seller and

the buyer.

In the present work, a case study was chosen to critically
review and study the procesé of transfer of technology to a public
sector establishmerit.The case Projects are Ashugonj Thermal Power
Station Extension(ATPSE)"Units 3,4 and 5 which have been briefly
described in chapter 3. This work is closely linked to the working:
experience of the writer of this thesis. The experiences were in
implementation, commissioning, operation and guarantee period
maintenance of the Projects. During the writer's involvement in the
project for about three years failures and flaws in the technology
transfer were discussed. Identification of causes and mistakes
thereof are also done. These experiences and lessons learned from
such mistakes evolved gquestions as to which extent and level of
current Power Plant technology had been transferred to the
Bangladesh Power Development Board's (BPDB) Power Plant Management.
The problems encompass the attitudes of Multinational Corporations'
tendency for it's short term profit making rather than sharing a
sense of social responsibility which c¢ould help transfer of
'technology to BPDB management and develop redipient's human
resources as well.

1.3 OBJECTIVES .OF THE STUDY

The purposes and objectives of the study are:

- 1) To identify the areas of the power plants where technology have
heen effectively transferred,



ii) To identify the stage(s) for successful transfer of technology,

jii) To identify the areas and to which extent technology has not
been transferred effectlvely '

iv) The study also aims at ascertaining the reasons for any
failures in the transfer process. '

v) The study investigates the possibility of developing a process
in developlng human resources against projects and identify the
bottlenecks in the process if any. :

In view of managlng similar power plants coming up in the near
future the study will narrate the capabilities of ATPSE Management

and will closely examine their performance. These could be useful

in effective 1mplementat10n, taklng over and malntenance of those
plants ) S

i

The study will discuss at which extent the dependence on
foreign technology could be gradually be reduced. '

1.4 SCOPE AND LIMITATIONSﬂOF,THE STUDY

e
\

Scope of the-study :

The scope of the study is limited to the ATPSE projects of the
BPDB with the different international agencies participated in it.

“The present work is limited to horizontal transfer of technology

F

which involves the transfer of proven and tested technology from
‘one country to be adopted, modified or applied in another

country.In this case project the proven and tested thermal power

generation process developed as lots under management and guidance
of many international agencies was transferred in a different
environment and management set-up of BPDB at Ashuganj Power Station
Complex. " ‘

The concern of this—study—is. also largely the proprletory
knowledge that is marketed to a sector- corporation of Bangladesh is:
paid for by the buyer as software technology part of the turnkey
project contract price. o o



The scope of present study concerned the capacity of the

plant and the scope of work of the Projects as mentioned in chapter

3 which is described below in brief

Plant Capacity':

Scope of work

Generation of 3x150 i.e. 450 MW electrical

'”power by,fhree 150 MW thermal power stations

" with r%qulred auxiliary and ancillary

facilities.

230 KV double circuit transmission 1line
betﬁéen'Ashuganj and Ghorashal (about 50 KM,
124 towers) including 230 KV substation and
switchyard at Ashuganj and hooking up
arraﬁgement at Ghorasal sub-station

Computerized thermal power process training

Simulator.
This includes design, supply, erection,
installation, commissioning testing, -

| commercial operation, handing over etc. by the

Coh%racfgrs of three thermal power plants with
thHeir associated facilities, one transmission

line with substation and a training simulator

under overall supervision and co-ordination of
the Consultants.

The study refers to'the's¢ciOeCOnomic condition of the country
limited to the period 1985-88.

Most of the information and data used in this study are from

author's own experience and observation at the projects. Discussion

with Senior Officials, Deputy Managers, Engineers of the projects

at different stages of the projeCts helped to collect relevant data

also. Discussion with Consultant's Engineers and Contractor's

Engineers were the other_sources_of information.



'The'study and investigation on Transfer of Technology'are
limited to the implementation, test operation and guarantee period
maintenance phase of the projects only.

Limitations of the study

Though technology transfer has -become one of the most pursued
topics for technological developments in developed countries in the
" past decades, very'littie work has been done in the country in the

past. Currently and in the receﬁt past focus is given in developing

. countries to select right type of technology which would derive and
‘bring the highest benefit-for -the.country. Sufficient literature
and relevant documents_ére'not‘readily available on the subject

matter.

The study does not attempt to assess the cost of technology:

transfer on the subject projects.

The extent to which reliability and completeness of data and
information available are subject to error and misjudgment due to

time limit of present study. The gquality of study would depend on .

the availability of the concerned people for comment , openness to

pass opinions without reservations and paying proper interest and -

enthusiasm to the study by concerned officials of the project
management of BPDB.

1=



Chapter 2
LITERATURE SURVEY AND BACKGROUND STUDY
2.1 DEFINITION OF TECHNOLOGY

Technology has been .defined by Poats(10) .as '"knowledge
systematically applied to a .practical.task.! Technology refers to
different types of knowledge and experience and sometihes
experience based precise knowledge which may be embodied in the
form of machinery or equipment or in the form of information
{design, specifications) .or . in the form of know-how (like
technical, managerial or‘cohceptual skill) utilized to delivef
goods or services to the mankind(1l).

The nature and effects of technology are viewed at different
angle by people having different background of knowledge and
intention. Technology is not free but a marketable commodity and
a price is always;tagged on it. In other words technology is a body
of knowledge (constitutes hardware & software) that enable the
ideas, innovations, concepts and techniques of science to be
applied - for the purpose of seeking readily useful and primarily
commercial ends{2). Th& technological system is dominated by the’

engineering approach combined with entrepreneurship{13}.

The transformation of resdurces and provision of services by
technology has become the main engine of economic growth as
depicted in Fig. 2.1. Technology is a process by which certain
resources as land, manpower, skill are emplbyed to obtain some
desired products like food grains, clothing, building material(5).

In Fig 2.2 inputs, outputs and determinants of technology are
described as well as their relationship and characteristics. In Fig
2.3 an isolated view of four components of technology_ Technoware,
.Humanware,..Inforware - ,& Orgaware and their involvement in .
determining technologiCél‘ change are shown. In Fig 2.4 the
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interaction of technology components and cholces are elaborated.

Appropriateness of technology relates to the developmental

objectives and the socioeconomic reality of a country and doesn't

11

imply any inherent quality of'a technology. Appropriate technology

aims at better balance of-xhreeﬁlevels of technology in order that -

technological participation of the economic development process -

become very effective. These three levels of technology are modern,
intermediate and simple technology(5). In Fig 7.5 the instrument of

technology development are described and in Fig 2.6 macroindicatofs

of technology development are presented.

On the account of technology content added and technology
infrastructure base a possible approach to design technology based
assessment methodology could be framed out. Technology éssessment
provides systematic tools or approaches to reach selection of

appropriate technology.

2.1.1 HARDWARE AND SOFTWARE TECHNOLOGY-

Technology 1is 'employed through knowledge and machine or
equipment or tools which are hardwares to solve practical problem.

On the other hand human involvement takes place for the hardware to
be productive. These two wares are described helow

A, Software Technology:

Technique belongs to the software part of technology and
basically refers to more innovative aspects and institution of the
participants of the society. This comprises of the following types
of knowledge :-



!
o,

KNOWLEDGE

ROLE

T
i

UNIVERSITY'S

EXPERITISE

FROM UNIVERSITY TO
INDUSTRY
KNOWLEDGE BY
GRADUATED STUDENTS,
PAPERS,” COURSES

TNVENTIONS

~ CONSULTANCY
CONTRACT 'R &D

CAPITAL GOODS

LICENSING _
JOINT VENTURES

TECHNICAL SERVICES - -

"Fig: 2.5- .

) .
I

|
i
f
i

ii

ii.

MANAGEMENT INNOVATION

OLDFASRIONED
TAYLORISM
FUNCTIONAL
MANAGEMENT
FLEXTBLE |
MANAGEMENT
INCREMENTAL
TECHNICAL ' CHANGE
AS MAIN SOURCE
OF TECHNOLOGY
GROWTH
KANBAN SYSTEM

2l



Fig 2.6 : MACRO INDICATORS OF TECHNOLOGY DEVELOPMENT
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R . System¥ Specific Knowledge: Information passed by a firm
acquired through participation
in projects or in manufacturing
certain products. It comprises
knowledge of procedures
connected with a particular

system or technology.

2. Firm-Specific Knowledge : It resulté from the firm's
- overall activities and it could
' . . . be organizational as well as
technical.
3. Industry-Specific Knowledge : —Tnformation common to an
o ~ industry, profession or trade;
- possessed by all firms in the
inddstry engaged in
manufacturing a particular line
of products.

4. General Knowledge : - Information of nonvocational in
' nature and can be dispensed by

the general education system.

It includes basic skill such as

arithmatics and computer

- programming, as well as basic

mechanical skills such as the

ability to perform basic

engineering drafting.

B. Hardware Technology

Hardware technology are developed in a society as per its set

objectives, accumulated level of knowledge, input resources and

entrepreneurial and organizational skill achieved at a given point

14



of time of that éocietY(S).

They are mainly physical items or considered as embodied
knowledge(2):

1. Capital goods( machine, tools etc.)
2. Blueprints
3. Technical specifications’

~ 4. End-use type products (automobiles, television, computers
etc.) ' ©

e

2.1.2 NATIONAL POLICY ON TECHNOLOGY

The principal objectives of national technology policy of a
country should be '

‘1) The creation of the naEioﬁal institutiornal framework for the
widest possible access to technology

2) The development of an indigenous capacity for generation and

application of technology so as to make optimum use of resources.

3) Control of import of téchnology through policy intervention and
to develop the required capacity to bargain for the technology on
the basis of technology need assessment of individual organization
concerned{1).

~ With a view to develgb"platform for the technological
comﬁetence-advanced centreé fdf education & research had been
setup. The Council for Scientific & Industrial Research l(BCSIR)
laboratories under _the Ministry of Education, Government of .
Bangladesh is one of such centres. There are abodt 60 R & D
institutions and supporting facilities developed within ‘the



Universities, Research Council, Government Dept. and NGOs(6).
Despite the existence of a wide range of institutions the 1link
between them and the prodﬁcers is rather weak. 8ince the
bureaucracy determines the policy decision affecting
scientific,institutional and industrial sector any communications
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between these' three segforS‘ thus depends on the ‘bureaucratic

mechanism(1).

The National Council for Science & Technology (NCST) is the
policy institution of science and technology for the country. This
is a broad based body with the President of Bangladesh as its
Chairman and the Prime Minister heads the Executive Committee of
"the Council (ECNCST). The Science and Technology Division acts as

the Secretariat of the NCST. Though NCST has formulated a Science -

Policy (1986) but it has yet to start performing its policy
functions. At this stage NCST must drive their effort to build a
viable base of technological competence(6).

The ECNCST has made some decisions which will have far
reaching consequences in industrial development of Bangladesh{
These are as follows:

- integration of technologicalVconsideration in the Fourth Five
Year plan (1991-1995)

- greater. budgetary allocation for scientific & technological R&D
in order to gradually arrive at targeted allocation of 1% of GNP

- to prepare revenue and research budgets separately for R&D
institutions of the country. '

An effective trgnsfer of technology depends on the developing
of the national policies for encouraging indigenous development of
technology. So, it 1is necessary for allocation of adequate
resources for R&D efforts in order to develop a competent
indigenous capacity base to develop, generate and apply
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technology apart from absorbing -the imported technology from

abroad. In many cases resource investment to absorb an imported

technology by the. 1ndlgenous expertise Wlll he much moref%he cost“e
of that imported technology itself

- As already mentioned that there exists a very weak 1inkage:
between the R&D,.ins;itutionhﬁresponsible for generation of
technology and‘the-induétries( which are supposed to apply these
technologies) which can be strengthened by close links, positive.
interventions of concerned ministries with the institutions. This
will help to play an effective policy on technology and to"
materialize the findings in the R&D laboratory in the industry.

It ig realized that a technology plan constitutes far more
than a collection of just R&D project proposals. One may infer that
technology policy "cuts across several policy areas of a nation, it
is not a compartmentallzed policy,but rather a mode of ana1y51s,“
promotion & control that affects most policies, deals with goals &
programmes in many areas, makes use of ‘a variety of intervention
mechanisms, operates through many departments of the Government and
uses universities, industrial firms and non-profit organization"
{(5). o T ' -

In fig 2.7 two esseqtial pferequisites_Ere presented for
effective policy planﬁingehin'erder to bridge the gap between
technology assessment  and real technology- based development. In
the top frame, the overlappihg portion of three circles
representing respectively Research & Development
Institutions,Academia, and Industry due to their interactions
should be required to strengthen linkage with the help of catalytic -
and dynamically active intermediaries. Here the major problem is
weak linkage and micro-level isoclated excellence. In the lower
frame the major problem is micro-level climate creation and policy
harmonization. Solution lies on a participative decision making
process with harmonizatien of interests,
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In the developing countries the economic and financial policy
makers are often-not guided bY any set of technology policy. But
their decision can have far reaching effects on the course of
technological development,Besides frequent policy change to be
avoided through enactment of laws favouring inclusion of Science &
.Technology plans in the constitution(8).

In evaluating any technology suitable for development, policy
makers need to recognize that all forms of technology are not
'adaptable to suit the factors of production endowed to Bangladesh.
Generally a distinction is drawn between Core technology and
Ancillary technology. Core technology. is central to manufacturing
process allowing little flexibility to shift from capital to labour
in intensive methods of production whereas Ancillary technology
(handling, ‘movements, storage, packaging etc.) has greater
flexibility for labour intensiye‘operations(l).'

‘With a little development of indigenous technological base and
generation of own technology on many reqdired fields Bangladesh
will have to depend on imported technology for some more decades,
'so it is necessary to screen the imported technologies during the
planning stage of a project with objective of self reliance, save
excessive or overpayment for imported technology and judge the real
necessity‘ of it. So, an investment intervention has become
necessary to regulate the flow of technology to Bangladesh from the
developed countries.

Policy Intervention

'In developing countries deliberate planning and the government
intervention on the technology market have recently proved to be
fruitful in transfer of teohnology rafher'than for a free market of
technology Such 1ntervent10ns have been made through formulation
and 1mp1ementat10n of approprlate pollcy measures and policy
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instrumenfs. Policylinstruments are to be designed to influence all
components of technology to break the vicious circle of
underdevelopment (Fig 2.8).

An appropriate atmosphere or climate conducive to develop,

generate, absorb and apply technology must be present in a country.
if it wants to he self-reliant and develop its own economy. To

create such a healthy technology climate only the ministries, Govt.

department and agencies are not enough but they are to be
int@%@ated.with.some special efforts and institutional initiatives.,

In order to implement government intervention process in control of
flow of technology such special efforts or policy measures are the

essential ingredients. They lead to formation of appropriate policy

instruments. ' '

Policy Instruments

Policy  instruments are modes of promotion and control
affecting other‘policiea;.deélihg with'goals and programs in many
areés, making use of a '?ariéty of intervention mechanisms,
operating through many departments of government, and influencing
the activities of a wide variety of government and non-government
instruments. Policy instruments, once formulated, need a vehicle or
an organizational'setwup.td operate it. Depending on the origins of
policy initiatives,'formﬁléting agencies, desired impact and mode
of application, the various policy instruments which influence all
the four components of considerations in the planning process may
be generally considered to fall under four different categories,
viz., Legal, Fiscal, Financial and Economic Instruments(sl.

i) Legal Instruments: They are in the form of laws, decrees,
regulations, by-laws, contracts and formal agreements. Some of them"
are to protect right of intellectual property (Patent Law,
Copyright Law, Trademark Law, Licensing Rights etc.). Others may -
deal to regulate, protect and conserve the envifonment and natural



a3

21

FIG, 2.8B%WICIOQUS

CIRCLLES OF TECHNOLOGI1CAL UNDER_DEVELOPMENT.

HO DEVELOPMENT HO DEMAND UIADLE OUTDATED
OF LOCAL CODES [ FOR LOCAL TO UTILILE e — -~ IMFONMATION
& STAHDARDS DESIGH ENGa. IHIL HETWONK R FAGILITIES
.
JMADEQUATE oevele o or LOW ACCUMULATIOHN LOY ATPRECIATION
‘ VELOPMEHT O OF DOGUMEMTATION -
oualTY OF POWER
COIRACL PRODUCTION LOCAL PRGDUCTION Iw-1 “DASED ON 1OCAL KHOWLEDGE oF Iron
UNITY £ XPENIE HCE FONMATICN
CANMHOT IMPORT OF TOIAL DEPENDENCE
COMPETE IH PACKAGED OH FONEIGH MO DEMARD Pt
INTERITATIONAL o PRODUCTICN EOUNCES rof - IMFONMATION
MARKE T FACILITIES 1HFOAMATIOH '
UNDERDEVELOPMENT
RELIANCE ON
MIGRATION OF FOREIGH
LocaL TecuicA (<=1 TeCinioaL B+ or Exaenratses
. PEOPLE ASSISTANCE ety
; YWEAK LOCAL -
700 MAwY PECPLE s t ENTREPRENEURS HIP oven E‘F‘OE!C'{ON
WITH HON A WONKFONCE "ROM GLoot
TECHNICAL SKILLS PECPLE CAPADILITY WITHOUT MO TIVATION MANAGEMENT COMFETITION
! .
R .
. ) POORLY *
i, HE -
581 DIAS > ST PRODUCTIVITY »] overpRitED
' SENVICEs QUTPUTS
<
L]



resources or to promote certain economic activity. There are still
some legal instruments to deal foreign tollaboration and import of
technology. '

ii) Fiscal Instruments:'The principal role is to raise funds for
the revenue and dévelopment expenditure of the government. It
certainly affects Strﬁctureﬁaﬁdipacé of technological development.
They are in the form of cotporate tax, customs, excise, value added
tax, sales tax etc.. S

iii) Financial Instruments: Appropriate financial policy
instruments regulate technological developments. They affect
banking policies, special credit agencies, interest rates, capital
flow directions, exchange rates etc.

iv) Economic Instruments: These instruments take the form of

Macro-economic measures and include: subsidies, Pricing, Policies-

etc. These are often employed in conjunction with appropriate Legal
Instruments in order to promote certain production sector(s) in the
country.

2.1.3 TECHNOLOGY RELATED ACTIVITIES AT VARIOUS LEVELS OF NATIONAL
PLANNING ’ L '

Technology based deVeibpment pianning has not yet become an
standard practice in developing countries. The national planning
prodess takes into considération integration of technology due to
development of-redent decision support tools(8). Such planning
exercise would need active participation of various ministries,
agencies and the private sector. Development planning activities
'can take place at different levels starting from the highest
national level upto the project level. Five different levels have
been identified as follows '
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. Vrl. ' | ' Levels
x  Project / Enterprise 1
* Program / Specific products 2
* Sub.sector / Specific industry or corporation 3
* Sector 4
* National 5

Fig 2.9 shows these different levels and the various clusters
of Technology related activities which take place within each
level. Concerned agencies responsible for such activities have also
been shown in the figure.

Following aspects and characteristics are important in order
to appreciate the activities at the various levels:

* Attivities vary with respect to range and nature at the variocus
levels. - ‘ K : ' )

* Each level contributes to the overall process of integration of

technological considerations in different measures.

* The volume as well as dimension of the problem faced during the
“implementation of technology related activities differ with

. different stages of growth of technology.

* Every level need.to fully appreciate its own role, its
limitations, interactions with other levels and have a holistic
view of the activities taking place at other levels during the
- planning process.

* Without such mutual role appreciated, role conflicts often
results which lead to confusion and ultimately slow down the
~implementation process during technology development efforts.

23



SEVEL

PROJECT/
ENTERPRISE

PROGRAM/
— SPECIFIC
'PRODUCTS

SUB~SECTOR/
SPECIFIC
INDUSTRY /
CROP.

| SECTOR

NATICNAL

TECINOLOGY

- RELATED ACTIVITIES

Procurenent of eguipnent
Selection of conlractors and
- consultants .

(Erection schedules
Specifications '
Recruitment

- Product mix

Choice of techniques

Reverse engineering
Febrication program
Environmental considerakions
Marketing '

In service training

Skill developinent

Extension

" Choice of lLechnology

R&D. ,
Design engincering

Manpower planning
Pre service training
Project fornulalion
Project monitoring
Technoloyy conlrucls
Technology diffusion
Infarnation storage and retrieva
Standardization
Foreign trade

—

R & D, Techneoloyy generation
‘Technology assessment/choice
‘of technology

Assessment of needs and capabilities

Technology Forecasting
Infornation networking
Project appraisal
impact analysis ‘
Human resource planning

Targeting .

Institutional training and planning

Macroplanning, perspective plamning

Resource assessment and planning

Pricritizatien’

Identilication of .canponents of
each techinology dawin

Technology import moedalities

Reward and caonpensation system

Overall policy planning

|

24

CRICERNED AGENCY /
PERSOMNNEL AUTHORITY

Project/Enterprise
Manageiment ‘l'eam

Cluster of similar
Enterprises/

Program Coordination
Division

Goveriment Departhlents,'
Large Corporations -
Public & Private

Ministry Concerred

Par lianent/Cabinet
National Planning
Mthority '

Figure3.9echnology Related Activities at Different Levels.



The two major ingredients of national planning are explained
and given below

a. Implementation of plan b.Monitoring and review
a. Implementation of plan

~Involvement of the various levels of units / agencies or
selection of the project ménagers.and his participation in the plan
formulation stage may provide the appropriate downstream activities
in the implementation process..

‘In the existing procedufes in'a traditional socio economic
plan seems to stress only the modalities for fund disbursement and
phasewise implementation of physical construction involved. Thus
apart from designing guidelines only, a plan implementation implies
to focus on other important factors as follows

x Efficiency of legal, fiscal, financial and other economic
poliéy instruments_in-the achievement of technological targets;

* Progress in matching efforts in research and development

along with development of {End@benous design capability in the
technology concernéd;

* Dynamic human resource and skill development along with the
creation of an innovative climate.
] & network
* Establishment of information/to ensure interlevel flow of
information and infer~action‘with.global networks.

Implementation agencﬁes at'each‘lgvels need to he revamped to
adapt - appropriate procedures considering the above mentioned
additional factors. The question of role conflict has bheen
hiéhlighted. Indeed, resolﬁtion of role conflict of different
levels during planning stagé fis a primary requisite for plan
.implementation. - B ﬂi |
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In Fig 2.10 it is shown how the technology related activities
relate with the different agencies in government / economy. For the
case project Ashuganj Thermal Power Station Extension (ATPSE) Units
3, 4 and 5. C‘ﬁc:.e_s,invollved - undery

are very relevant_ln consideration of transformation to physical

activities. When Fig. 2.10 is viewed in conjunction with Fig. 2.9
it would help to setup proper modalities for the assessment
procedures envisaged. Fig 2.11 presented in a matrix form the
agencies which may benefit from the results of different assessment
procedures. .

b. Monitoring and Review:
Monitoring and review are essential activities in all plan

implementation processes. Such activities provide feedback and help
in making appropriate adjustments in schedule and budget. Thus it

assists to formulate more realistic schedule for the similar other

projects to be undertaken in the future. _In monitoring
implementation of a project special consideration as stated already
in the previous section may be taken as guidelines.

In the'existing practices[ iﬁplementation of projects 1is
monitored only to the extent of fund disbursement and physical
progress only. But technological con51deratlon is not given proper
importance. Measurement of output performance and regular policy
review (in respect of policy instruments) need to becoﬁe a regular
feature of monitorihg-abtivity..The'technology decision support
tools provide approbriate&tbuchstones for such monitoring process.

Regular publipations of technological indicatoré hased on the
given assessment tools will not only help in monitoring
1implementation but also constitute appropriate measure for external
as well as internal reviews for preparing the post completion
report and making an impact analysis during the entire growth
process of a technology.

the three lower levels. These
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Fig.3.11:wtilization of Results of Asscssment by Different
implementalion Agencies
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_ This review and adjustment process may be carried out at
regular intervals. Each year, the planners and those agencies
responsible fdr implementing the plan must review the progress ahd
make pertinent adjustments in order to bridge the gaps, develop
. capabilities and meet the needs.

2.2 TRANSFER OF TECHNOLOGY

Technology Transfer in the earlier centuries was simple and
straight forward because the principal knowledge-hbase of the
technological progress was artisan ingenuity. The transfer was
nothing but appreﬁticeship. Thé gap between the donor and the
recipient in term‘bf literacy was not substantial. But currently
the process has become difficult. and complex as technology has
become more and more capital, scale .and skill intensive. As a
result the gap between the seller and the buyer has widened to an
alarming extent. C

In Fig..2.12 a systemic approach towards technology transfer
and related ingredients .has been shown wherein solutions of’
technology related subjects can be found out.

Now a days there are two ways of acquiring necessary
.technology either develop it in-house or purchase it. Developing is
genefation of technology. Purchasing is transfer of technology.
Transfer occurs due to existence of "buyers" (transferees) and
"sellers" (transferors) with both parties having similar and or
dissimilar very often conflicting economic and social interests
arising from discrepancies between anticipated benefits.

The strategies of'develépment in the country enunciated under
various national Five Year Plans emphasis on technology with due
~weighage . This strategy of development relied on imported
technology from the developed countries in various forms. These may
be in the form of fofeign private investment, joint venture,
turnkey project or may be under licensing agréemént. In the past



TECHNOLO GY TRANSFER

Technology transfer can mean -
_different things -- f[rom producers
to users or from one place to
another place (industry/ region/
couniry). : ;

There is no donor or reccpient - it
is n deal between a buyer and a
seller.,

Old technoware can be bought in
seller’s market, humanware import
is ilcmporary, inforware is-generally
not sold and orgaware cannot be
readily transplanted, .- '

"For optimal transfer the

- technology Eap between partners
should neither be too large nor too
small. Large gap - no assimilation,
and small gap - rivalry.

APPROI'RIATE TECHNOLOGY

Although appropriatencss is not an
intrinsic qualily of any technology,
all labour-intensive, cheap and old
technologics are generally branded

as appropriale.

Less sophisticated imported
tcchnoware oflen requires more
sophisticated humanware
equipped with betler inforware to
producce quality oulpults.

Any technology is appropriate at
the'time of development with
respect Lo the surroundings and
objectives.

Ap'\':roprizllcncss cvaluation lor
both transfcr and development
decisions are dynamic and involves
value-based judgement of users.

_ SELF - RELIANCE

Lack of appreciation that
self-reliance is not self-sufficiency,
but ability to participate on own

. strength in international - :
technology market. =

Sclf-reliance means acquiring
papabililg' to adapt and improve
importe
roduce some state-of-the-art
echnologies for consumption and
export to make import possible.

Make-some and buy-some ‘

: lccl:noloFy is the mos{ pragmalic

stratepy for sustainable an

scif-reliant development in an

increasingly interdependent. world,
b -

One important requirement for
sell- reliance is to éncourage
creativity, innovation and
completion. H

1

technologies, and also to -

TECHNICAL COGPERATION

lCoopcrnlion among developing

countries, though desirable,
remains unsuccessful due to
tradition, mistrust, uncven
parlncrsf:ip and market
compeclition from similar industrial
development palterns.

Mutuality of interest is the
[oremost requirement [or
workable technical cooperation
among developing countrics,

Areas of cooperation nced to be
determined on economic grounds
with the philosophy of
technological specialization bascd
on dynamic comparative advantage.

Fruitlul cooperation is possible Lo
monitor international
technological trends and to -
develo? methodologics [or
technology management through
exchange ol experiences.

Fig 2.42t CONlEilDERATION OF SELECTED IMPORTANT ISSUES
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fwo years foreign inveétors are encouraged by the government to
set-up export oriented industries in order to enhance rapid growth

in the industrial sector.

Technology transfer can bé either vertical or horizontal.
Vertical transfer is normally internal to the enterprise. It
evolves by incorporations of new scientific knowledge/innovations
from the idea stage to.its;final physical shape. Whereas horizontal
transfer represents the transfer of proven and successfully tested
technology in a territory to the transferee's territory. During its
transfer process it can be modified, adapted to local conditions or
can be integrated to thé indigenous technology of the country of
the recipient.. ' '

Since technology transfer in the present case study is mostly
concerned of ‘development of a highly skilled and competent
capability base in implementation phase of the area of power
generation technology, this study will mostly focus and investigate
the extent to which skill and capability were developed to the
Client's project management team from the eXxpatriate manpower
set-up of the technology sellers. This work does not concern the
commercial activities that brings about a wider application of the
technology from the imported source.

To minimise dependence on foreign technology as well as
reducing the country's gap in technological sophistication level
compared with the imported technology, and to achieve rapid
development import of techﬁology must be selective. Though vertical
transfer of teChnology'is the ultimate goal of the recipient the
process of transfer can‘be more effectively achieved by horizontal
transfer of technology.
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Since technology imported from foreign sources having different.
cultural base and beliefs there exist a noticeable gap in attitude,
values and Dbellefs between the project management of the
transferors & the transferee. '

The transfer and development of techndlogy involved acquiring the
capability in choosing a technology'which can be absorbed and to
gradually acquire the.skill_tq'generate it. The relative variation
~in such capability depénds;on P '

1. The strategy of development to be adapted by the country whether
it is for self—reliance‘or=dependence.

2. The level of_comblexity of that technology in terms of capital
intensity and the level of professionalism or skillness required.

3. Mode of acquiring the technology, licensing, turn Kkey or
otherwise. Contractual clause can support opening of technology
transfer acting as an incentive when passing through various phases
of technology transfer.

In the area of production technology the concept of group
technology or cell manufacture had been introduced since more than
two decades. As per this concept the plant layout is reorganized
from process to a product basis. It reduced material handling and
different products came under the direct responsibility of a
particular section. Group technology thus help to reduce cost and
simultaneously improve production for same operator skill.

Through a selective policy of importing techno;ogy the Government
of the country'has'encouraged.import substitution for a few items.
Though such policy was framed for protection of . indigenous
industry, sufficient'safeguards- against the price and quality
ofproducts have not been taken. Under this policy the Government
has to allocate foreign currency component of items which are free
‘to import. Public enterprises thus have to approach the Government
for ’allocation of foreign currency to procure spares and
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replacements. The objective of such restriction is to encourage
indigenous source of supply or to utilize their own manufacturing/
workshop facilities. As an alternative the donor agency is

approached for dllocation of foreign currency to procure such

spares.

Public enterprise should engage themselves to segregate. :imports-
under heads such as raw materials, stores and spares,manufactured
components, tools and parts so as to control import. Yearwise
comparative figures to be arranged so that dependence on foreign
import could be assesséd and reduced within a reasonable time.

Some technology transfer operates the pace of indigenization and is
dictated by the terms and ‘conditions of the agreements. In the
utilization of human resource dufing the implementation of public
enterprise projects the contractors are to utilize local indigenous
manpower at least upto certain levels, say they cannot bring from
abroad'some'speq{g; technicians or skilled manpower below the

levels of foreman etc. This constraint helps to train ‘local
manpower and create opportunity of employment. ‘

Technology transfer also can be visualized by' progressive
manufacture of some equipment by way of gradual deletion of
components for input and production of the same locally.
Similérly for process plants through different stages deletion
can be effective say during the erection state of some section/
plant undertaken by local technicians and engineers. Even complete
manufacture of a section/plant in a large process plant should be
possible under licensing arrangement. The supplier would provide
the design, specification and drawing and quality control
requirements, the local engiheers will do the rest in¢luding
erection trial ‘run and set to .operation. 1In. such a ‘case local
manufacturing . qnd_uheat;_igéa;ment -facility etc. will be made
available. ,"-' o o ' N -
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To achieve self reliance and sustainable growth it is needed
to gear the industries upto research and development. This
phase of development within industry demands a multi-
disciplinary approach because it is necessarily interdependent
on related fields of science and technology. The focus has to
be on the direct application of knowledge and skill.

2.2.1 MECHANISM‘OF TRANSFER OF TECHNOLOGY

The mechanism for technology transfer depends on the needsvénd
motives of the seller (the donor). Technology needs arise from the
desire to fulfill the void existing in a society for the specific
services or produéts as well as to have a competitive edge'for
certain.sophisticétion‘1eve1 in a particular technOlog}.

The two parties (transferees and transferors) at transaction
normally are governed by the policies and regulations prevalent in
their respective countries. Those policies and regulations can be
termed as constraints. Within these constraints bhoth of them try to
maximise their advantages. They also try for alternative modes for
selling/acquiring the technolngy. These options give rise to many
crucial determinants which are the bhargaining issues for both .of
them. The bargaiﬂing determinants are as follows

——

1) The mOnopolistic‘or competifive'situation in which both the
seller and the buyer'of'the'technology are placed.

2) Aiternative markets to both the seller and the buyer.

3) Availability bf('infOrmation on alternative source of
technology, particularly for the buyer, and their respective costs
and benefits. B

4) The prevalence of regulatory mechanisms in donor and host
countries which lay down ground rules for such transfer of
technology. '
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The above factors or determinants assumed equality betweenlthe
parties in the bérgaining table. In reality the situation is
lopsided because the process of acquiring technology allows the
seller to have the upper hand and normally the .seller dominates in
the game. This is true speéially when the buyer is from a third

world country such as Bangladesh,

In the process of acquiring technology the receiver gains in
experience and the lopsided balance tends towards equality
gradually. This'process is nothing but attaining at higher stage of

capability from a lower stage.

In Bangladesh the septor corporations/other buyers prefer to
import technology from foreign source guided by regulatory
mechanism. This type of technology is limited to small equipment,
completely assembled machines or equipment, small plant or
equipment in CKD condition etc. The construction/erection part of
the plant is well grasped by the buyer and even in many cases
commissioning and trial operation can be conducted by locally
available expertise. However, in some larger plants only a
supervisor from the exportingrmaHUfacturer are brought to plant
site during commissioning of the plant under such import/export
type of technology transfer. The terms & conditions of such
purchase/transfer are set in the purchase document accordingly.

In case of turnkey projects where the receiver.is at their
initial stage of development prefers to depend on capital,
expertise and information. This arrangement is normally exercised
for huge plants producing sugar, fertiiizer, paper & pulp, leather,
steel and allied products, cement and allied items, chemicals,
automobiles, different other engineering products and utility
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process plants of high technology. There is/are always a few donor
agencies, expatriate consultants -and turnkey contractors
participating in the project at various phases. Due to weak and
nonproficient personnels in the leadership of the recipient side
the seller always succeed in bypassing/neglecting the issue of
'technology transfer and training up buyer's personnels.

In turnkey project arrangement the seller (transferor)
assumes whole responsibility of design, plan, preparation of
specifications, manufacture, procurement, shipping, site delivery,
construction, erection, precommissioning, quality control,
commissioning, initial operation, reliability test run and handing
over of the project to the transferee. In some cases the c¢lient
appoints a Consultant who works as single responsibility on behalf
of the «client for se}ectigEJ!Lplanning, implementation and
termination of fhe projéct. Tﬁis- Consultant’s appointmeht is
normally approved by .the -financial agencies. In abhsence of a
Consultant, in place of a turnkey contractor a General Contractor is
selected by the c¢lient to assume all responsibility of the
Consultant and the turnkey Contractor mentioned above.

However, in cases where the seller or donor of technology
experiences restrictions on export of techhology or cannot achieve
advantage to bargain favourable terms and conditions during the
negotiation stage and also féils to procure handsome profit out of
their business due to capable and well managed purchaser, they go
for direct investment or joint'venture with licensing agreement.

When deciding on a license agreement as a form of technology
transfer, both sellers and buyers of technology see several

specific payoffs. For sellers these are as follows
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1. The earning of additional income from technologies which are
at the end of their product life in the domestic markets.

2.' The opportunity to éxperiment with a technolégy which has yet

to be proven.

3. In certain cases to éain the goodwill of the host country

governments and to‘qbtdin some publicity.
For buyers these are as follows

1. The acquisition of ready-made technology is often easier than
investment in research and development.

2. The opportunity to procure up-to-date technology in some
cases.

3. Scope for unpackaging the technology can be built into the
agreement.

The actual payoffs to either of the parties will ultimately
depend on the technology package. It is here that the parties may,
during the procesé of bargaining, seek advantages, depending upon
the needs of the buyer and the motives of the ‘seller.

By adapting licensing'agreement the developing countries are
likely to discourage the generation of indigenous tedhnology. It is
said licensing agreement devoids of the process of "learning by
doing". The UNCTAD gquideline for import of technology clearly
prefers licensing to foreign private investment(1).

For selective inflow of technology through detailed screening
is a must fbr a- third—world—country and this is done by the
government regulatory mechanism assistéd by policy interventions.
In many collaboration agreements limited foreign investment has
been allowed in the form of equity or supply of eqpipment.
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2.2.2 INTERNATIONAL TRANSFER OF TECHNOLOGY

In Fig. 2.13 a general pattern of international technology
flow has been shown. The THIO( 7) represents the four components
of technology namely Technoware,Humanware, Inforware and Orgaware
and their analyses have been also described in that fiegure.’

An elaborare;diStinction;can be made into three rhases of
Horizontal Transfer of Technology:

1. Meterial Transfer - Characterized by importation of new product
or material with no adaptation to the local environment.

2. Design Transfer-Transfer of the capabhility to manufacture the
- product domestically. _

3. Capability' Transfer -~Transfer of scientific knowledge and
capability to develepenew:technology.

' The ways and means of transferring technology are known as
"linkages". Many diversified direct and indirect linkages have been
used to transfer technology from the developed to Ideveloping
countries. Different sources of technology transfer have different
strengths & limitations, and different costs or .benéfits. The
following are the major concerns of this study:

A Direct Linkage ,
1. Operation of transnational corporations
2. Licensing arrangement

3. Hiring experts and contractors

4, Training of technical staff abroad

B. Indirect Linkages

Purchase of machinery,-equipment and components.
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The present trend of technology transfer shows that developing
countries are still very much guaranteed upto the commercial level.
This occurs mostly in the manufacturing sectors. Transfer at this
level can bhe further classified into three major forms of

commercial usage:

1. Market Level -Whereby use is extended to a population or
individuals or firms through a reproducible package of goods or

services; a commodity or a service.

2. Production Level-Use of a technology, primarily related to a
firm's in-house activities, although the source of technology may

hbe external.

3. R & D Level-Where the application of a technology can be used to
create products imitating those which are already using the

technology; or to create new.products.

However, in most develbping countries, the achievement as to
the extent of success .in adaptation and assimilation are still
stagnant at the market and production levels. Therefore, relatively
a little attention will be given to the R & D level of transfer,
considering the intended nature and objectives of the present
study. '

2.2.3 TRANSFER OF TECHNOLOGY TO DEVELOPING COUNTRIES

puring the past decades, worldwide proliferation of
technologies related to industrial production and consumption gave
rise to the "myth" of international technology transfer. Cne of its
implications 1s that prevailing modes of transhorder flows of
technolcgy wculd decrease rather than increase the inequality of

international economic and political relation. Despite the pros &
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cons of international technology transfer as seen from the
viewpoint of recipient {(firm and host country), considerable amount
of work, ‘involving bhoth theoretical and practical aspects of
technology transfer have been carried out mainly to tackle problems
like appropriateness and acquisition of technology and its

assessment.

In ig. 2.14 some common problems in developing countries on
technology and its transfer have been deséribed. In the context of
a third world country like Bangladesh the status of four components
of technology and the technology climate and constraints have bheen
elaborately presented. A careful study of this table may lead to
successful solution to the problems of technology transfer.

2.2.4 HOST COUNTRY'S PERSPECTIVE AND EXISTING TREND

The crucial role of technology in the growth process of a
country has been well documented and now is universally accepted.
It 'ié established that the recognition and reward giving to
domestic production of -goods and seryices in a third world country
like Bangladesh are essential for its long-term ohjectives. This
process of transformation of indigenous resources to quality goods
and services comparable to international standard can alleviate the
technological capability of the country. Until such built up of
indigenous technological capability reaches to a sufficient level
the international transfer bf technologies has bhecome not only a
necessary source of essential factor of production hut also an
important stimulus to the technological assimilation capability
and consequehtly their capability to sustain technological growth.



MANY PROBLEMS ARE DUE TO LACK OF UNDERSTANDING
AND EXPECTATIONS BASED ON PARTIAL COMPREHENSION

—

TECHINOWARE. HUMANWARE
Outdated, incfficient and poorly Lack of competence and gencral
maintained physical [acililies [or mis-match between skill sppg_)ly and
sroduction, storage, handling and demand for economic aglivities In
[ransporluhon. S translormation and services.
Simultanegus development, transfer Ultimate resource for technology
and dilfusion ol technoware are ‘based development is humanware,
essential for catching up in selected and humanware development takes
arcas, J long time.

INFORWARE o ORGAWARE
Inadequate appreciation of the value Poor work environment and old
“of information resulting in poor ' traditions resulling in low
documentation and dissermunation. productivity and incllicient use of
] ., resources.
Inforware is the source of power, itis ) . .
not given away [ree. . Little concern [or l.mprovmpl the
. L. ) . cilcctivengss and linkages 0
While inforware that will provide - organizations for oplimal return on
pomﬁ)‘clllwc edge in the world market limited investments.
is unlikely to be in the public domain, i .
_information on the location of such To do the right thing is more
inforware may be. ‘ important than doing things right.
CLIMATE _ CONSTRAINTS
Inferiority complex coupled with Heavy reliance on cxternal [unding
orientation to look to the glorious and [oreign assistance in policy
: East‘lhan to the [uture are'the analysis and decisions.
arriers for innovation. : .
o Marked indilference or even
Compartmentalizajion oftechnology | hopelessness leeling among
by institutional design and ineffcctive leadership with respect to
coordinalion by ex-ollicio commitlce intcrnational relations and
members do not help. constraints [or development.
Attention of top leadership devoted The modus opcrandi of international
mostly to crisis management and [inapcing inslitutions mz(x]y
finding fault with othérs. inadverlently reinforce dependence.
Widespread preference for risk Forcign assistance is conditioned by
avoidance and using Lhe excuse ola considcralions other than the
situation to avoid action. developmental needs of the recipicnt.
Supportjve climate [acilitates Attsjnment of putonomous decision-
productivity gain and reduccs makln{;'capahlhly using own people
opportunities lost. " 1 is mos( important.
Creation of technology climate Endogenous capability building has
through mass-media and expositions. | tobe from within.
N .
i

T :
THESE PROBLE!’}%S ARE MOSTLY INTERNAL AND CAN BE CORRECTED
. WITH S']"RQNG DETERMINATION AND POLITICAL WILL
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Fig 2.14r1 SOME1l COMMON PROBLEMS IN DEVELOPING COUNTRIES
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2 3 TECHNOLOGY ACQUISITION

The policies and strategies adapted by any organization for
the purpose of acquiring technology have to he examined in the
context of the organizational structure. The role a
public enterprise play in the society introduces itself in the
total political framework of the country. Public enterprises
are controlled by the various departments of the Government which
should be accountable to the Parliament. Thus their activities are

under constant scrutiny and are discussed in public.

In acquiring a technology for producing a product/service the
sector corporation/public enterprise has to negotiate

agreements with a collahorator under varying condition.

Following the selectioﬁ of a collaborator the Government approval
is necessary for the purpose of licensing/turnkey arrangement and

import of equipment and machinery.

A collabhorator is selected in any of the following ways

1. Government directs the company to implement the agreement

already entered into by it with a foreign firm,

2. Collaboration for certain products and then directs the

company to follow up.

3. Government directs the company to follow up 2 project report

. 0f a foreign company prepared for a State Government.

4. With the approval the of Government of BRangladesh, the
company/enterprise sometimes signs agreement with an existing

foreign collaboration for the manufacture of an additional product.

5.The company/enterprise sends out global engquiries seeking
collahoration for a new product.
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6.By conducting negotiations with a prospective supplier for
obtaining technical know-how against placement of order for
machines/plants without payment of know-how fee or royalty.

After the collaborator is located care is to be taken to
ensure that he has necessary expertise and proven experience
by actually visiting their works in the line with technology
to be acquired. '

Once the source of technology is approved, the company has

to seek the approval of various agencies within the Government such
as Ministry of Industry, Minist¥y of Energy, Board of

Investment, ECNEC, Finance Ministry, etc. For this the company
has to prepare project reports/feasibility report for

controlling agencies during various stages of approval.

The complicated process of Government approvals not only cause
delay but also give opportunity for publlc enterprises to face

public scrutiny and opinion.
2.3.1 Joint co—operation‘or Development

In acquisition of technology the sector
corporations/enterprises of Bangladesh many of whose life is
more than 25 years or operating more than that period in the
process of its development and technology transfer should
limit their options to acquire technology But in practice
that stage has not been achieJeamBY any enterprise/sector
corporation/autonomous hodies. By now there should have been
some selective purchase of technology for an old
enterprise/corporation of Bangladesh which would become
difficult to acguire, as manufacturers are not willing to sell
their current technology - in fact such choice would have been
the optimal strategy even applicable for the case project.

As a strategy for acquiring technology, joint development has .

to be examined in the light of

T
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1.The speed at which the product or service is to be put

into the market for the collaborators.

2.product/services to be flexible which is normally not possible in

country like Bangladesh.

3.Cost, quality, and efficiency as such generation

equipment/production machineries are not competitive.

4.The difficulties of'establishing communication on a

‘regular basis with the collaborator.

The different categories of technology acquisition

are briefly described helow

(i) Turnkey type joint Qenture . In this category there may he a
set of typical uses depending on terms and conditions of the
agreement signed hetween the transferor and the transferee.

Under one type the collaborator will have a percentage of
investment in the project with the responsibility of
establishing an Industrial unit. As such the collaborator will
enjoy a certain percentage of profit sharing or will have

other type of advantages-as right-of purchase of certain

- portion of produced goods at a previously fixed unit rate. The
overall stake of the collaborator in the project agreement will
‘depend on the bargaining power of the transferee,

technology capability base and extent of their dependence in

the imported technology. This kind of arrangement may focus on
the following.in the contract of agreement for the

collaborator's involvement as

1.Transfer of know—how on the technology or in the certain

equipment.

'2.Complete project planning.



3.8election, supply, and.commiSSioning of plant and
equipment.

4.Supply of special tools, fittings and fixtures.

5.Planning of the organization and setting up of procedures
and systems. ' '

6;Training'of-clients' manpower including engineers at
various levels. '

The above mentioned involvement may‘vary depending on the
technology assessment capability and indigenization of the

transferee.

There can be other type_éf turnkeyharrangement as the case of
the project ATPSE project. This kind of collaboration is very
common in Bangladesh . Here the collaborator will have
responsibilities -of project planning, -design and specification
preparatioh,‘seléction'and test of equipment, erection
commissioning at site, guarantee test and provisional handing
over to the transferee. After the collaborator is relieved of
their official taking over of the plant, 95% of the contract
sum is released and in some cases 100% is released taking
another guaranteé (as Bank Guarantee) for the problems which

may occur during ‘the Guarantee period.

Under turnkey arrangement the Japanese arrangement with
Hindustan Machine Tools was very successful in India in the
year 1977-78. The collaboration agreement was highly
successful in helping HMT to acquire expertise in the
horological industry.(lL}

(ii) Licensing Agréemehfg‘thSEIébtive Purchase:

This type of arrangement is mostly seen in the production
activities. Here the client enters into 1icehsing agreement

46
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with many manufacturers. For acquisition of technology in the
production technology this arrangement may be termed as a
dominant strategy of an industrial dnit/sector corporation.

The drawback in this type agreément might be that the technology
acquired may not be of current technologies rather they might have
reached their end of product life cycle. Yet the decision
favoring this ty?e of“agréement should he based on demand of

. such technology to-cater types of skills, the resource
availability and the goal of economic development of the

country. ‘

(iii)Bulk Purchase

The strategy of acquiring technology through hulk orders may
be resorted conly under special circumstances. This may be
merely a different mode of acquiring license agreement.
Through bulk orders the company/firm acquires right to
manufacture the equipment for Which it would otherwise have to
pay lump sum payments and royalties. The method tends to
restrict choices of alternatives. The special circumstances
referred to this kind of technology acquisition are 1)
equipment for defence purposes, 2) the order may help to
establish indigenous manufacture and help to save foreign
currency on a recurring basis, 3) it may help to overcome the

recession in a certain sector.

(iv) Joint Development

Under this arrangement both the parties work together to
develop, manufacture and sell the products. In such
arrangement the foreign partner normally look into
business/contract of their which bring them higher added wvalue
products. Aécordingly they divert the resources to such

contracts/shops. Under this arrangement two corporations in
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the country can work jointly to deliver in the market some
product in combination with two corporations research
laboratory. The problems of joint development is that none has
control over market so during implementation there should he

amendment of contracts while developing a marketing products.

2.4 ABSORPTION OF TECHNOLOGY

Technology absorption is the capability of the user or
receiver to adapt, assimilate, and master the technology. This

depends on a variety of features, such as

1. The nature of the technology packages which the seller
and buyer have entered into, which basically an'agreement
to provide a range of information and services in return for

payments made.

2. The overall technology policy and the interest available
in its environment to support the enterprise in its
attempt to absorb the technology(1l}.

3. Basic principles and techniques in the technology.

An effective absorption of technology which 1is

an important aspect of any transfer, depends greatly on proper
acquisition, on the exdrcises of an appropriate technological
infrastructure, and én the'required capability within the
enterpfise. ' '

For effective absorptioh of technology it is to be transferred to
the recipient completel} so that they can master the technology.

The transfer of technology in depth is achieved at the end of
a three stage process. The three stages enunciated by UNIDO

are{1):
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1. - Access stage, when éapability is transferred to a point
where technical direction is provided by the collaborator

to enable the achievement of the targeted performance.

2. 'Absorption stage, when required performance is achieved
or obtained under.the technical direction of enterprise
managers.

3. The stage when overgll control over the use of the technology
for the benefit of the enterprise is done without reference to the

licenser of the technology.

For technology absorption to be effective the enterprise need to
move from manufacturing/generating to an engineering orientation.

During the various stages of ‘develcpment of a compény' the

experience regarding technology absorption to be carefully

examined. The interaction process between the licensee and the
licensor to be reviewed and the strategies to be checked for
effectiveness - one such strategy may be learning by doing.

Stages of development -at enterprise level for absorption of

technology

In an attempt to assist in the "reverse flow of technology" to
developing countries theecompany/cOrporation should have its

own stage of-development; The concerned company or firm should
record such stages of development. This process of development can
be analyzed intc four stages as

The do-how stage
Selective specialization stage
Know-how stage

B W B

The selective technology/know-why stage

These stages highlight the process by which the company should
gradually acquire basic skills which tend to specialization

and which will become essential for indigenous development and



finally the maturity to engage in the reverse flow or transfer of

technology

The first two stages are crucial for development and as such
stress to be given accordingly. In the first stage (do-how stage)
focus is given on learning basic skills like turning, fitting and
milling in a machine shop or rigging, fitting , welding in an
erection site. Hence common pattern of training is to be imparted
to achieve different levels of craftsmanship. Training is given to
the craftsman, supervisor and engineers and emphasis is given on
skills, accuracies and quality consciousness. These basic skills
are then related to the assembly of an equipment or section of a
plant thus progressively familiarizing the manpower with
manufacturing/ erection technology. The skills imparted at this
stage is duplication and objective is to provide skills and

confidence to handle jobs independently.

After completion of basic training, they are given training in
specialized skills; knowledge of intermediate products/ activitiés.
The emphasis of this stage is an specialized technical training,
standardization of manufeacturing process, development of

supervisory and managerial skills.

In the 3rd sfuge (know -how stage ) the stress is on the
indigenous development of simple design and modifying the
technology acquired through collaboration. At this stage, the
emphasis will be on acquiring knowledge and skills in functional

area like marketing, industrial engineering, design etc.

Al the 41h stage ( selective technology/ know-how stages) the
company  sees itself having devejoped indigenous capability in
critical! areas such as design, development and manufacture of

sophigticated vyguipments., In Lhis stage ability mueh be achivved e
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choose the right type of technology for further
diversification.

Learning by doing

The absorption of techhdlogy requires a gonscious policy of
learning by doing i.e." to seiée every opportunity to solve
problems associated with interalia the choice of technique,
technology supplies,=machineryﬂsupplies and the very '

products/services to pﬁoduce.‘In this way they will develop

inhouse capability to assimilate imported technology.”
Ssupportive environment

In the process of acquiring technology and making agreement to
acquire technology the surrounding environment should bhe well
supportive to learn and absorb the technology. Peoples
positive attitude towards the new and imported technology is

" required for efﬁective transfer. '

Interaction process

The importance of communication when people of different
culture interacts becomes exposed when both works in the same’
work centre. This aspect is to be given proper weightagé‘which
+help in absorbiﬁg the technology faster. '

The absorption of technology is dependent on a clear policy on
technology acquiéition, the existence of technoiogical

infrastructures and by developing the required capahility.

51
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Chapter 3
THE CASE PROJECTS
(Ashuganj Thermal Power Station Extension Units - 3,4 & 5)

3.1 THE PROJECT INITIATION

Considering the fast growing demand of electricity in the
country the need to enhance“TEsmpower generation capac1ty was
emphasised by a visiting World Bank mission team in August 1980. As
per BPDB's proposal the World Bank agreed in principle to‘finance
for power plants at Ashuganj as extension to existing units. These
extension units were included in the country's Second Five Year
Plan (1980-85) and the World Bank advised BPDB to undertake
feasibility study on priority basis. In this regard a foreign firm
M/s Lahmeyer International GmbH of the Federal Republic of Germany
was engaged to conduct a feasibility study in November 1980. They
recommended installation of.two units of generating stations at
Ashugonj each of 150 MW with'a future provision of a third unit
having the same capacityf Subsequently M/s Lahmeyer International
(LI) was retained as Consultant for the implementation of the

extension units.

3.2 THE PROJECT DESCRIPTION

The project Comprises of two 150 MW capacity thermal power
stations (units 3 and 4)with some common auxiliary and ancillary
plants and facilities. Ultimately the fifth unit (150 MW) was
included during the implementation of the units 3 and 4. The plant
is gas fired and equipped with all necessary auxiliary and
ancillary systems including fire fighting and protéction,
communication and clock, plant security and computerized training
simulator system etc. In order to transmit the generated electrical

f

power a 230 KV double circuit transmission line system to connect
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" the Ashuganj power station with Ghorashal power station{approximate

distance 50 Km) had been included.

The project was on extension to the existing twé units each of
64 MW thermal power stations. The existing infrastructure and
facilities such as land, the jetty, internal roads, some of the
residential accommodations, unloading crane at the jetty and inside

the turbine house were available for the new stations.

The boilers were open air installed for firing with natural
gas. The steam turbine condensers were river water cooled. An
utmost importance was given on the reliability and availability,
convenience of operation 5and maintenance, neat and orderly

arrangement in the project design. The functional requirements of

- the various systems and the pleasing physical appearance of the

completed plants had been taken into account. To the North-East of
the project the ¢ombined cycle gas turbine plant was installed.

In Fig 3.1 a bird's eye view of units 1-5 is presented.
3.2.1 PLANT LAYOQUT

The existing power plants (unit 1 and 2) are situated at the
south bank the of Meghna river, East of the railway bridge at
Bhairab Bazar. The projects area extended from the North to the
South about 400 m and from the East to the West about 550 m. In the
north of the power plant the jetty with Intake goes about 70 m into
the river. Above the intake channel jetty crane and rails are
placed. The Intake channel was constructed on extension purposes
(unit 3 and 4) and ends at the cooling water pumping station. But
for Unit 5 a new Intake channel was constructed and the existing
bypass Outfall channel was enlarged to contain the outflux water
coming out from Unit 5 steah’tqrbine condenser.

South-East of the existing pumping station are the water

treatment plant.with!sedimentation basins, one settling tank, the
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laboratory and one septic tank. At the South-East end of the power
plant area the existing 33 KV and 132 KV switchyard are situated.
To the West of it the new 132 KV switchyard with transmission line
is situated.

The completed power station extension units 3,4 and 5 with all
installations, structures, facilities embodying the existing
installations etc. are shown as per layout drawing, plan and
elevation drawings and the erection photographs in Figs 3.2 to
3.4.

Electricity generation and distribution diagram of the Projects

is shown in Fig.3.5.

A brief outline of the Project is given in Appendix T.

3.2.2° PROJECT FINANCING
Project units 3 and 4

An appraisal of the project was made by IDA mission in May
1982 and proposed to finance the project on multi donor bhasis.At
the initiative of IDA and GOB financial assistance for the project
was finally secured from OPEC, KFW, KFAED and ADB in addition to
IDA. The amount finance by different‘donors for the lots and dates

of loan effectiveness are given helow:

sl Name of donor Amount of Lot to bhe Date of
No. ' alrocation financed effective-
A ness

1. IDA (Interna- SDR 82.7 m Entire F.E. 20.06.1983

tional Devel- US$ 92 m as of lot-B, +

opment Assoc- credit. part of local

iation, World cost+part of

Bank) consultancy

Service.
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2. ADB (Asian
Development
Bank).

3. KFAED (Kuwait
Fund for Arab
Economic .
Development).

4, OPEC (Organisa-
tion of Petrol-
lium Expert
Country).

5. KFW({FRG)
(Kreditanstalt
fur wiederau-
fbau),

Project Unit 5

UsS$ 35m as
credit.
US$ 35m as
credit
Us$ 3I0m as
credit.
PM 115m +
DM 10m {a=s
tiegrant) .

Entire VP.E. of 22.06.1983
Lot-E and Lot-
S5IM. Part of

Local expenses,

Entire F.E. of
Lot-TRANS and
Lot-C part of
local cost+part
of consultancy
service.

21.06.1983

Entire F.E. of
Lot-TRANS and
Lot-C part of
local cost+part
of consultancy
service.

24.06.1983

Entire ¥.E., of
Lot-T.

24.11.1983

66

. It was agreed by the Co-financiers of units 3 and 4 project

that from the savings of.the existing credit, another similar unit
of 150 MW would be financed. But the entire KFW grant for units 3

and 4 was used up,

thus there was no savings.

S0 KFW financed the

required DM 65m for unit 5 project. The contracts and awards are

given below

Project Lots ‘Contractors- Contr§ét Effective Commissioning
amount ,m date date
1. Lot-T BBC, FRG DM 120.772 20.3.84 | 3rd Unit
' . " +Tk 14.808 lon 20.2.87
. : 1
. . 1
2. Lot-B Mitsui & Co. Yen 9666185 20.3.84!and 4th Unit
Ltd, - Japan. +Tk 15.714 ! on 20.07.87
! |
. 1 [}
3, Lot-E PEC, Korea . ,USH 127 20.3.84
- r +Tk 12.03 H
. oo !
. )
4. Lot-C KDPC, Korea Uss 22.919 20.3.84)

4Tk 140.617

1
K



5. Lot-TRANS LEC, Korea Us$ 9.14894 18.10.84 31.12.86
+Tk 31.904572
6. Lot-SIM  Autodynamics, US$ 1.364381 15.01.86 01.03.87
USA. +Tk 0.14

For Unit 5 the same contractors were retained at a total project
cost of Tk 3238 m. This include savings from Unit 3 and 4 (Tk
1937.8 m) and additional finance ky KFW of DM 65 m.

3.2.3 SCOPES OF WORKS

The scopes of work for the Consultants and Contractors are
given as follows

Consultant's scope of work :The contract Agreement No. 3759
dated October 22, 1982 and No. 1750 dated 27.02.1985 between
Bangladesh Power Development Board and Lahmeyer International GmbH
(with their local associates M/s Niaz and Associates Ltd.) covered

1

consulting- services as under:

Tender Preparation and evaluation

Civil Design

Approval of Designaahd Manufacturing

Shop Inspection of Equipment and Material
Site Supervision .and Quality Control
Commissioning

Project Co-ardination

Contractors' Scope of Work

The scope of work comprised the complete design,.

cqnsfruction, shop- testing, painting and marking, delivery,
transport from shop to site, loading and unloading, storing at
site, insurance, erection, stért—up, testing; commissiohing, trial
run, initial operation, reliability test run, acceptance testing,
putting into commsrcial operatipn‘and service during the guarantee
period, (until final acceptance of the complete plant, including

67



provision of all skilled, semi- skilled, and non-skilled workers,
operation and maintenance of the plant. ).

Project schedule

The project scheduie for unit 3 & 4 are presented in
Fig.3.6.A cotract execution diagram is presented in Fig. 3.7.

The specifications and scope of supply of different lots are given
in Appendix II.

3.2.4 TRANSFER OF TECHNOLOGY PROGRAMME OF THE PROJECTS

- The transfer of technology programme under the case project
was designed to develop the human resources of BPDB engineers/staff

at varlous levels and capacities. The programme constituted mainly
of

1.To suggest specific design and specification requlrements of
thermal power station - BPDB deems suitable to their propose (on
the basis of ‘their past experience, environment and geographical
requirements; during preparation of tender documents. To evaluate
jointly with co-operation from the Consultant's engineers the bid
documents submitted by the International hidders to select the most
responsive highest evaluated lowest priced tender for contracts.

2iParticipation in bimonthly co-ordination meeting for .
plant/equipment specification approval and review progress of
implementation in Consultants and Contractors. home offices by
senior engineers of (Superintending Engineers) the Board and by the
PD (Project Director) and SE's during site work phase.

3. F6relgn training of Board' s englneers at all Contractors shop
during manufacture of prOJﬁct plant and equipment,
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. 4.Local/site training of Board's engineers and staff on
construction/erectibn, pre-commissioning, commissioning,trial
operation and guarantee test. Site training of engineers and
technicians were also in the programme during guarantee . period
maintenance of eighteen months after provisional handing over of
the plants. (Programme -detail is given in Appendix-I1T)

5.Tracking of site progress in association with Consultant's gite
engineers.

6.Witness of all site tests checks including all constructiony
ersection&quality control activities and pre-commissioning and
commissioning tests and inspettion by BPDR PM’ engineers/
technicians.

7.Witness of receiving inspeétion of all plant equipment
after these reaching site. .

8.To assist the Consultant for locating adequate space from the
constructions for their yard storage, preasSembling storage, site
office and accommodation etc.

9.To co-ordinate the Consultants and the Contractors in receiving
inputs available as per contract terms and conditions from the
existing power station management.,

10.To attend all weekly site progress and technical meetings with
Contractors at Consultants office.

11.To arrange to site arrival of BPDBR's commissioning and
protection test ‘team to witness the fipal commissioning and
guarantee tests of all major equipment under the case projects.

1.
b

?1



Chapter 4
RESULTS AND FINDINGS

4.1 IDENTIFICATION OF THE AREA OF SUCCESSFUL TRANSFER AND FAILURE
OF TRANSFER OF TECHNOLOGY. ’

Successful transfer and failure of transfer of technology are

identified on some area on the relevant programme as follows :

1. During the preparation of documents { for intérnational
tenders to be floated for selection of Contractors) the draft
documents were placed before all the design units of BPDB for their
comments. During the process, BPDB design section was supposed to
supply their design information of thermal power stations including
analysis of fuel gas. But in fact the Consultants by their own
initiative had collected them. They had to propose soil test in
the civil contractors scope of work. The relevant infraétructural
facilities detail 1in thé Ashuganj area including weather and
seasonal effects were also collected by the Consultant by their own
initiative. The local consulting associate extended their
assistance and co-operation by giving cofgpany during collection of

these information.

2. During evaluation of tender documents submitted by interna-
tional Contractors the participation of BPDB evaluation team was
poor. Except following their official formal procedure and activ-
ities alike, practices and influence exerted by interested quarters
and Contractors' indirect undersirable infTluence the members of
the BPDB tender committee were observed to take non-interest in the

matter.
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3. During the participation of bimonthly co-ordination meeting
abroad and attended by Superintending Engineers (SE) for giving
approval of civil, electrical, mechanical and Instrumentation and
Control ( I1&C ) matters of the power station and approval of
specification of equipment, plant and machinery the respective SEs
seemed not having experience on similar activities. They were not
at all interested to participate in the detail of discussion nor
they were capable to discuss in detail on the technical
specification of the plants. Only dependence on the Consultants in

such important approval giving activities was their last resort.

In the following meetings in Bangladesh in the site office the
project office employees were reluctant in participating the
discussion; they were always dormant in the active discussion,
raising no complaint nor suggesting any amendment on any matter of
the Project. However, the compiete co- ordination meeting minutes
were signed by them before. distribution which were concisely and

presentably prepared by the Consultants.

4, Foreign training of client’s engineers at the workshops of
Contractors/Manufacturers of various lots were conducted in Tokyo,
Manheim and Seoul. The training'progr&mmes were adequate and the
trainees were trained by quaiified and experienced training

personnels. The matlerial of training was of standard gquality.

The enginecers after returned seemed to have learnt in depth from
the training but there were no scope of assﬁming in-line respon-
sibility. Instead they were placed at different power stations
‘where they btelonged oxlglnally before training. However, only
during the trial run of the units they were brought to Ashugan j
site, but the project offlce was not sure and committed as how to

utilize them by engaging them in their relevant area of training.



5. Local site training was co-ordinated by the Consultant and
arranged by the Project Director with his SEs as per the programme
enumerated, Contractor’s/ Supplier’s expatriate representatives
from manufacturer®’s home office successfully conducted the training
and taken written and qral examination. Active and interested
graduate engineers did well in the examination but the most portion
of trainees could not do well. Before starting the training a 300MW

power station operation team was set up from amongst the project

office engineers and from the existing power station engineers and

staff. Training was imparted on them including engineers upto level
of SE from the Project Director’'s office. It had been seen that the
training was really successful to Lhe unclive and interested
engineers. They also proved to be good during the operation stages

of implementation of the power stations.

G. The project office engineers were supposed to be
residentatsite and should keep track of day to day site
construction/erection and commissioning activities.But their
presence was not at all enough. Only during the commissioning stage
they were sometimes found in the field in the site and sometimes
found moving in the site aimlessly though 48 hrs before each site
test/ commissioning test they were handed over respective

commissioning test procedure and notice of test.

7. Each and every site check,. test » inspection and quality con-
trol activity including Radiographic tests etc. should be attended
by a representative of the client from their relevant sections
(civil, electrical, mechani;a} & T&C } and he would sign the
document as witness. The clients relevant section/ SEs to be
informed about the test 48 h?é. before the test takes place. In
most of the cases nobody from the client was found attending the

area after all formalities by the Consultant and Contractors are

properly observed for their witness.
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Only during the guarantee test of Boiler and Turbines, control and
protection inspéction test of electrical sub-station were duly
attended by a good professional team of engineers and they seemed
to be capable and competent to judge the test for réquired range of
parameters' expected result. '

8.No receiving inspection was attended regularly by client's engineers
but they after presenting the relevant invoice by the Consultant
approved the same.

9.The Project Director (PD) assisted by his SEs helped the
Consultant with inadequate initiative to allocate space of stores,
site office etc. to the relevant Contractors.

10.After one years of starting the site the SEs of relevant section
would attend the weekly site progress meeting and technical meeting
occasionally. They seemed to take alittle interest in most of the
matters and progress : on the site erection/construction and
commissioning activities.

11.The PD had successfully arranged the BPDB protection team
to witness during the relevant tests.

4.2 IDENTIFICATION OF THE STAGES OF SUCCESSFUL TRANSFER OF
TECHNOLOGY

The total process of transfer of technology is divided into
three stages referenced to as stages A, B and C.

Stage-A : At this gtage the key climax or knowhow of the
process is transferred. ' o .

Stage-B : This stage is typically characterized by the
-extensive recruitment of permanent staff or collection of both.
"human and physical resources:"It refers to internal transfer
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of technology in a multinational corporation. In this stage a MNC
hires consultant and contractor to design and prepare
specification, and supervise and manage the technology to cover
their void of technological expertise normally for the plants with
host modern control and protection etg.

Stage-C : It is in-this-stage'the success of the entire project is
put into test for the first- time. Thé process of

test provides technology transfer of the project from the
"transferor to.the transferee.

Regarding technology tranéfer under stage-A the technology in the
form of only operatlon of thermal power generation and
transmission process was transferred to the BPDB. However, no
effective transfer in manufacturing, erection maintenance, and
overhaul of power plants were observed, though the technology
transfer programme‘designed in the projects aimed at transfer of
technology having different degree of stresses on manufacture,
~erection, quality control and maintenance and overhaul of the power
plants,

Under stage-B of transfer of technology, partial collection of
physical resources. as drawings and specification, contract
documents, literature {provided by consultants/contractors})

and equipment was done indirectly i.e. through the supervision.
of the Consultant which has helped to a little extend to fill the.
elevant void of the Board on thermal power process. The transfer
may be termed aé internal as the Consultant was appointed by the
Board and the international. Contractors (mainly the MNCs) were
appointed by the Board after approval by the Consultants. On
supervision and management of the relevant technology during
implementation of the projects not much progresé??PDB was observed
due to want of a proper capability base to absorp the technology,
incompetence, lengthy bureaugratic procedure and - non-interest
of the Project Management teéﬁ.LHowever, at the end the PM team in
association with Power Station management took over all the
documents and plants handed over by the Contractors under
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supervision of Consultants.

At stage-C success was somewhat achieved in the commissioning
activities. Initial operation and reliability test

run/commercial operation and guarantee tests were witnessed

and in many cases participated by Roards staff/engineers of

lower and mid levels when most of them grasped adequate knowledge
during these processes of tests.

The Reliability Test run and Guarantee Test Run Protocol are
the complete documents which can focus the success of Board's

Project office and Power otatlon -Extension Management in this
stage.

4.3 IDENTIFICATION OQF THE EXTENT OF FAILURE ON TRANSFER OF
TECHNOLOGY

The Thermal Power Generation and Distribution Process was
failed partly in respect of technology transfer as

1. All staff/employee did not achieve adeguate knowledge and
knowhow on the process. Only a few of them really acquired
expertise on process operation.

2. Compared to generation, transmission and distrihution personnel
learned somewhat better and higher.

3. The senior engineers (SEs, PDs/Additional Chief Engineer) could
not grasp the required level of knowledge and expertise as should
have been acquired bhased on the oxtensive programme designed in the
project management.

4. The thermal power generatlon propess in maintenance, erection,
'precomm1551on1ng, commlsslonlng was not grasped by the PM team to
a good extent. Though BPDR heing a public enterprise/sector
corporation recruited world'repowned Consultant and internationally

successful Contractors 'a little success was observed in respect of

[



their coverage of void on relevant expertise on the technology due
to lack of their indepth involvement in relevant stages as design,
preparation of specification, evaluation of Contractors offers,
approval of contrectors specification, supervision of construction/
erection works and ultimately managing the

“technology.

The whole project was put into performance test which delivered
results on guarantee parameters in order to accept the projects or
to penalize the Contractors as per terms and conditions of
contract. The extent failure was noted are organizational drawbacks
and lack of continued interest from initial commissioning to
guarantee acceptance of the projects which showed lack of
communication iﬂ the organization of the.client.

4.4 REASONS OF FAILURE OF TRANSFER .OF TECHNOLOGY
The reasons of failure as discussed partially in the previous
sections are now listed as follows

1. The personnel selection of the Project Directorate assumed

to take overall responsibility of the project implementation. The
personnel from and above XEN level was improper and most of them
did not have‘Lewer station and factory related or construction/
erection related-experience.Mom-ofthem belong to electricity
sales and did not possess any generation background.

The next lower level of personnel the Assistant Engineers were

initially selected mostly from one set of experienced engineers
with diploma. In the 1n1t1a1 stage?no graduate engineers were
selected for the prOJect office at the Assistant Engineer level.
Only a few of them was found Essisting the PD on some paper work
matter. The Diploma engineefszwere not experienced in the line of
generation related experienee ncr they had any background of
construction works of such volume. Later in the beginning and
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during the commissioning stages a hulk of graduate engineers were
transferred to the vrroject office.Many of them took foreign
training on Powef generation in Contractors' home office under this
Projects' fund. All those engineers were given site training. and
assumed to attend/witness all site pre- commissioning tests etc.
During the commissioning phase of power plants these site—trained
engineers were transferred to the newly established 300 MW Power
Station Extensioh set up under the leadership of Additional Chief
Engineer,Operation & Maintenance (Ashuganj Power Complex). They
assumed their résponsibility as the existing power station
management. So, any transfer of technology in the implementation
stage that took place was carried over to the P/S management and
not retained to the Project Directorate. At this stage the Project

Directorate was automatically converted to the set-up as before
like the original set-up.

2. A traditionally conceived idea was prevailing within the PM team
that the project office is to assist the Consultant/Contractor on
behalf of the Government in activities such as issuing/endorsing
some matters as signing of invoices, dealing with local public,
strikes etc. All other duties and responsibilities and matters
relating to . transfer of technology of the project is - sole
responsibility of Consultants and Contractors. This did not let the
PM staff/employees learn from the site activities.

3. It was evident from the behaviour and modus operandi of
ATPSE project office that ‘technology-based development was
solely left to chances. There was lack of deliberate effort to
achieve it, dependence on the others and shift of own
responsibility to foreigners (Consultants, Contractors) was
one such important reaSoﬁ of failure of transfer of technology
in the case projéct. Lack of determination of the PD and that
transmitted to his engineers was another specific reason of
the failure though a very good programme was chalked out for
successful transfer of technology.
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4. Strong determination, close supervision of the Board ahd'
their project office sustained political will could guarantee a
successful transfer of technology which was completely absent
in the case.

5. Lack of effort for creation of technology climate by the
project office management including those inputs to be given
by the Head Office through Board's policy and guidance

6. The status of utility and support services are so designed
that they could not contribute enough to he a determinant of
technology climate conducive for transfer of technology.

7. The local technoiogical capability as part of total
technological capability base of the Board was not at expected
level for effective transfer of technology.

8. For the four components of technology such as Technoware,
Inforware, Humanware and Orgaware the last two were weak in the
present case. The first two were available from the Consultants and
suppliers (Contractors). For Humanware i.e. human abilities or
person - embodied form of technology such as creativity, expertise, -
proficiency and diligence was seen to be not effective and could
not be- seemed to flourish due to poor orgaware constituting
groupings, autonomy, linkages and coverage. -

9. There observed a deliberate lack of leadership and motivation
responsible for the failure. The leadership base of the PD office
lacks command and technological soundness apart from other
necéssary ingredients. ‘

11. A healthy technology cllmate did not prevall in the PD
office encouraging 1nteract10n of technology components.



12. Internal pfoblems responsible for failure such as

i).

ii).

iii}).

vi).

v).

vi).

vii}.

viii).

ix).

X).

Psychological ohstacle in the form of inferiority
complex of project staffs.

Lack of orientation.
Lack of ﬁositive attitude, enthusiasm and optimism
for hetter future.

Ineffective co-ordination in acguiring technology
by the PD,

Top leadership was busy in finding fault of others
and attention to silly and unimportant matters (how
to protect and sell packing materials etc.)

Preference of risk avoidance by the PD and his SES.

Too much dependence on others in respect of
understanding and implementation management.

High pessimistic feelings among leadership.
Poor work environment and old traditions resulting
in low productivity and inefficient wuse of

resources.

Little knowledge by the PD to improve effectiveness
and linkage of organization.

13. Lack of accountabilities in the organization.

14, No incentive for effective and good performance -in the
organization, '
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15.

16.

17.

18,

19,

20.

21.

22.

23,

No index and measuring -instruments was in vogue in the
organization to measure the individual performance.

The whole office and the PD himself lacked occasional office
decorum, attendance and discipline in the office, respect for
elderly and sense of responsibility.

The senior level ocfficial created an atmosphere of politicized
society in the office.

Lack of deernment to public representatives working mechanism
togethér to attain the transfer of technology through active
participation in implementation of the projects.

There is unofficially and’ informally accepted feeling that
Consultant to undertake all responsibilities and the Board's
people to have a happy time passing in the site.

Initially during 1st and 2nd yvears there was tendency for all
the project staff to stay at Dhaka and for very small reason

‘to keep the PD office at Dhaka. The PD office was shifted to

the site at the end of 1986,

The PM engineers and staff developed a tendency of depending
oh Consultants and Contractors '~ by misinterpreting the
contract documents that ali responsibilities lies on them
(Consultants)Contractors)till handing over the project to the
P/S management.

Freguent transfer of SEs had caused problem and obhstacle for
smooth operation of the PD office.

The BPDB head office senior level officials as members and
Chief Engineers were mostly ignorant in the subject , did not
take interest, did not cross check and make enough site

inspections in order to evaluate the extent of transfer of
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technology effectively.

24, Delegation of power and authority did not take proper shape.
The PD could not expose himself as to which extent of power

and authorities he possessed.

25. The SEs could not know their authority and jurisdiction and
what they are to supervise and their role side by side with

Consultants.

26. The incompetent and incapable project office though had a
beautifully chalked out technology transfer program did not
have any specific schedule to achieve it and did not regularly
track the programme.

27. .Lack of professionalism amongst engineers of the PM team.

28, Want of effort for indigenization in the PD’s office. They did
not suggest during planning and implementation stage that the
Contractors must utilize such indigenous rtesource from local

source.

29. Lack of enlightened and continued leadership in the organi-

zation.
4.5 EVALUATION OF PERFORMANCE OF ATPSE PM TEAM

Through evaluation of performance of the corporation namely
BPDB is not the scope of this study yet the success of the
corporation depends on how well its strategy have evolved over the
years and what types of organizational structure were designed to
match the strategies, so that the borporation could implement them
through their execution offices. The objectives of the organization
as a whole including those of their Project Management /Power Plant
Management /Regional office etc. translated to action, monitor and
review the actions of feedback and transmit to the implementation

unit for achievement of the designed goals are the complete line
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of activities. The long term objectives and goal,‘policies adopted
to translate those goals into action of Project Management Team in
line with the objective of the Board, constitute the strategy.

To evaluate the performance of the PM Team it is to. be
specified that the team does not encompass any diversification
constituting the future growth of the corporation rather the focus
is on the extent of the achievement in respect of its expected
performance level on the implementation at the projects as set by
the corporation. The performaiice of the PM Team is limited in the
domain of managing the implementation of the technology and its

acceptance to the des1gned and set parameters. However, due to

corporation’s programme to enter the ever increasing demand of
power BPDB has to modify the strategy and revamp the organ1zat1on

for implementation of expansion projects.

_ The Project Management Team represented through office of the
Project Director, ATPSE Units 3,4 & 5 at Ashuganj, Bramanbaria has
matrix type organization as seen in the Fig 4.1. He is assisted by
three Superintending Engineers(SE), as SE (Civil), SE (Electrical},
SE (Mechanrcal). The SEs were assisted by Executive Engineers (XEN)

and those by the Assistant Engineers, etc.

The BPDB PM Team is not a part of new strategy rather it is a
part of the routine implementation cell of BPDB. When a project
comes up BPDB assigns to such a organizationai set up to look after

1mp1ementat1on. The process was 1n1t1ated since when 1in early

sixties a PM team was formed for the 1mp1ementat1on of Karnafully

Hydroelectric Project at Kaptai.
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Figure: 4.1 Organogram of BPDB project Management Team. ATPSE Units 3,4 and 5,




That establishment was constituted of multidisciplinary prfes-
sionals from power and water which in the future helped to emerge
as two gigantic corporations; Bangladesh Power Development Board
and Bangladesh Water -Development—Board. So, in order to success-
fully 1mplement the said project the PM Team so ass1gned ‘does not
represent any modification of structure as no lack of structure to

strategy was perceived.

The variables or indicators which play part in understanding

organizational performance are presented as follows

1. Adaption to environment.
2. short term performance in terms of cost data relating
selection of economic project equipment , quality control,

inventory control, optimization of labour and time in the

schedule.

3. The system approach wherein "measurement of performance is

linked to the achievement of objectives.

4, Contribution to national development.

5. Development of Fechnology.

6. Indigenization effort.

7. gsize and number of projects the PM Team manqged.

8. Mastery of PM Team over the projects in implemgntation-phase.
9. Human Resources Development effort.

10. Employment and régional development.

11. Social overheads.
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12.0rganizational culture.

The above mentioned indicators are described now and performance of

the concerned project office are evaluated in comparison of them.

Adaption to-environment: M/S. Snow and Miles classified types of
organizational adaptation into four categories, out of which only
following category suits to the present c¢ase project (other
categories closely refer to product markets only)

Reactors: Organizations  unable to respond to perceived
environmental changes {1),

'With rapid growth of industries and numbher of consumers of
electricity, irrigation systems etc. need of power was increased
manifold in the late seventies which had triggered the necessity of
electrical power particularly in the eastern =zone. -In one sense
BPDB responded timely to the crucial need of electrical power, on
the other hand due to BPDB's intention of setting up of additional
power plants at Ashuganj establishment of site office at the plant
area, delivery of construction equipment, plant and machinery at
the site, construction manpower to site and interaction of local
people with new environment so <c¢reated composing of those
construction people and due to formation of various interest gfoups
in the project there developed a new environment responsible for
the progress in implementation in the site area which failed to
attract the BPDB officialé to reéct positively, even they were
found taking little interest ir- the project construction/erection
activities. So} the - PM team wés observed not to respond to
environmental change rather they seemed to be passive on many
matters. But it was observed that the employees/officials of the
existing power plant took interest in the new construction which
was coming up physically day by day even they were not assigned for
the new project.
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The very reason of such behavior of PM team of BPDB was due to

mainly selection of -their ‘officials‘.having no bhackground in

industries/generation or in erection/construction fields. Rather

most of them came from Electricity Sales Department. Besides, due

to their own interpretation of turnkey arrangement, the ATPSEj?M

engineers unconsciously and sometimes consciously assuréd

informally all responsibilities on the shoulder of the Consultant
and thereby converting themselves as a rubber stamp only.

ATPSE PM team's behavior in this project implementation was not
same during the whole implementation period. At the end when the
powerplants were about to be commissioned the engineers went abroad

for training from this project fund was informed to report to the
' Project Director's office on transfer. They were pushed to learn
about the site test and inspection, commissioning, guarantee test
and Operation and Maintenance of the project. They were partially
entrusted with operation and maintenance of the projects after
taking over. After repetitive push and pressure most of them learnt
about operation of the projeét but their presence in site check and
test,precommissioning tests was not that appreciative but thier
involvement during initial operation and reliability test run and
guaruntee tests were satisfactory.

During the process of handing over of the project to the power
station management only a few engineers were seen to he capable to
communicate (in terms of power station operation and maintenance)
and to work with the Consultants and Contractors. The newly
transferred engineers who were trained up abroad however shifted at
this stage under the new set up of power station management taking
pgrtly some officials/employees from the existing power station. -

1f any initiative is taken to analyze the reasons of suchoverall
and miserable failures of BPDR PM team, following main pQints may.“}
be listed: - .



i) Lack of accountability in the organization.

ii) Wrgng placement of officials, not in commensuration with their
previous experience.

iii) Senior engineers selected for the project was a bad selection
in respect of sense of responsibility, initiative and tech-
nical soundness and above all leadership.

iv) Local interest group succeeded té obtain advantage over weak

i

and inefficient project management set up.

Cost Data: The project directorate, an important part of the BFPDB

which is a public enterprise, ‘had to operate under varied
conditions and constraints. Though profi; making is one of the most
important target to generate surplus for reinvestment in order to
increase generating capacity and extend transmission and
distribution system, distribution of profit to the workers and
staff, undertaking housing scheme for the staff and workers or
extension of facilities in a station which are not presently
availabie etc., yet it is likely to be a misleading indicator of

performance if viewed to long term objectives.

The Board must have guideline in order to assess the pérformance of
their Executives/ Managers (Projeét Directors /Operating Managers).
In fact BPDB has no such guideiine in practice. These guidelines
may be various cost data or other parameters affecting the cost

such as economic machine utilization, quality control, inventory

control etc.

For a project like thermal power station the evaluation of per-
formance of the projcet office staff is somewhat complex and can

focus on such aspects as follows :
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1. Since most of the contracts except that for Lot-C (excluding
the Electro-Mechanical Portion) was a fixed price contract there
was no question of reducing cost of contructibn /erection ‘and
commissioning so, economic execution of the project here do not

mean anything, in that way.

2. Normally in a contract there was provision of penalty per day
basis against Contractors to fail in meeting a certain target date
and is also against all main equipment whereas all the projects
were completed ahead of schedule (mostly 2 months each), but there

was no provision of awarding bonus for the project/ particular.

equipment for completing ahead of schedule.

3. The Contractors’ gooad performance of completing a quality

erection/ construction work, quality finishing work, quality

assurance activities being upto the expected level, commissioning

tests at satisfactory level, guarantee tests display and fquil all
guarantee data etc. do not reflect minimum expected performance of
the Project Directoraté the reasons of which are described in
section 4.4, above.

4. Direct contribution of the project team in the Projects was
through such activities which were solely vested on the PM'team

only for obvious reasons. Those were:

i) Final signing of contractors’ progress invoices checked and

approved previously by the Consultant for payment.

ii) Arrange and expedite Contractor’'s payment,

iii)Arrange local currency payment of Contractor if fund is not

available.
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iv) Arrange visa for Contractors site engineers,
foremen and technicians.( No personnel below that
level was allowed to recruit from abroad as per
contract terms.)

v) To arrange for Contractors' site personnel for
powar, gas,water etc.from the existing power
station authority.

vi) Arrange the inputs required .from the existing Power
' Station Management such as initial requirement of

demineralized (DM)water, inter connecting ¢f many
systems with those of existing systems such as
filtered water system, fuel gas system, DM water
system, low and medium voltage auxiliary electrical
power supplf, connecting generated power to existing 132
KV switchgeared etc.

vii) Arrange to cbntact law‘enforcing authority at
. .
Brahmanbaria -and UNO 1n case of strike and site
problem.

viii) Security and safety of all site personnel. Arrange.
security of all plant and materials etc. in the
plant area sqrrounded by boundary wall.

ix) Allocating space for the Contractors for their

storage yard, site office and preassembly work etc.

X) Arranging housing accommodation to the Consultants
etc.

+

In all such cases the PD would work only when such requirement 1is
endorsed by the Consultant in writing. But it was observed that
the project office of BPDR did not always continuously work as
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expected and envisaged in the contract document with Contractors
and Consultants. In most of these works the purpose was served due
to Contractor's constant persuasion with patience.

All the above mentioned points do not represent any cost data or do
not refer to any financial obligation attached to it, but in any
failure or bottleneck of any of them would have adverse affect on
the project which would have caused delay to the project. The delay
would have financial implication in the project which can be
calculated in the form of guantity of generated power (MWHR) which
" could be generated during the delay period.

L

The system approach: The System approach look in an enterprise is

adapting its objective to suite the demands of the environment
which are continuously changing. By this concept measurement of
performance is linked to the achievement of objectives. The case
project implementation was a success due to relentless effort and
initiative of the Consultant and due to the hard labor and patience
of the Contractors being each party with a system approach of their
.own system when their defined system 1s a subsystem to the projects .
as the whole system. Compared to the expected involvement of the
project office the success achieved was really poor and
unappreciative, This is c¢lear that unless an internationally
'reputed Consultant was appointed to select Contractors, giving
approval to equipment selected, complete civil design, detail site
supervision and gquality control, supervision of commissioning and
site co-ordination there would not have heen built such an
efficient,finished and compactly laid out neat power stations with
high grade of reliability, guarantee and quality assurance. The
Management of the project Difectorate was no way capable to replace
the Consultant. :

Contribution to national development: The thermal power stations

of such sizes would fill the supply 'gap' by 450 mega watts. This
would be a great contribution to the national development.

r
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It cannot be gathered as to whether BPDB has practices like (i) to
set performance goal to achieve their objectives in the form of
annual térget growth rate (ii) divide a few percentage of
collection to shareholders and {iii) promote R & D as some
percentage of their sales turnover etc. A survey may be conducted
by BPDB interviewing the power station managers, asking them to
list what they consider as vital contribution of BPDB to national
development.

1

Development of . .
Technology : Bangladesh Power Development BRoard in the last 30

years after its inception as the erstwhile EP WAPDA could not
emerge as a remarkable enterprise in respect of efficient powef
supply nor it has assured:high level of standard of service to its
clients. Thoughriﬁ the’ last decade the generation capacity has
increased to threefold,‘it has not directly or indirectly promoted
technological development, neither it has substantially contributed

to the sustenance for small subcontracting, manufacturers or small
erectors so far implementation phase of power generation of the
Board is concerned. '

BPDB as an utility organization for a third world country like
Banéladesh where there is no scope for any other organization

to set up a parallel generation, transmission and distribution
network to sale electricity to the consumers has no competition and
on the other hand thé consumers are bound to accept the level of
'éervices the Board offers. The initiative and tendency to offer
good service to'people or the consumers are about to he absent.
Similarly with a view of poor social responsibility of the Board's
staff and official the scope of indirect development of technology
seemed very poor. The emphasis on quality and skill development to‘
maintain minimum level performance as compared to the international
standard do not get due importance. The idea of unilateral terms
and conditions as per the contract between the Board and its
consumers that the consumers cannot raise any question in case‘of
power faillure, interruption, voltage fluctuation etc. seems to have
evolved from the very idea of having no competition to the Board.
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The generation of BPDB is always exposed with most modern
technology of power system of the world (as the case projects)
through procurement of plants - and machinery mostly by turnkey
arrangements yet enough has to be achieved to learn the technology.

Efforts for indigenization; Under this heading two things could be

discussed such as 1) local manpower and 2) local technology.

1) Local manpower : As per the contract between the Contractor
and BPDB the Contractors were allowed to bring to site such
manpower who are not locally avallable and particularly those above
the level of foreman; Practically all the manpower came to site for
' construction/erecfion/fabrication consisted partly many people
below foreman and supervisor. Somé portion was also bhelow that
level i.e. semi skilled manpower. In many cases skilled labour,
semi-skilled technicians are permitted to bring to site to do jobs
very often done - by locai labour in any construction site.
Contractors favor to bring their own people from home countries due
to mainly their dwn comfort, communicational ease and tendency to
~employ their own pecple. But this was beyond the contractual terms
and conditions. Visas and entry permit was also endorsed by the PD’
followed by endorsement of Congsultants.

. Altogether during fhe peak construction/erection period about
threé thousand pedple worked including helper to site managers
out of which about 55% people were local whereas people at
each of the foilowing grades could easily be employed from
within Bangladesh.

Helpers _

Semi-skilled labour Rigging Foreman - Commissioning
Technician/(all
grades)



Pipe fitters
(all-grades).

Piping chargehand

Piping foreman

Piping supervisor
Rod Binder

Mason

Wood working
technician

Wood work foreman

Form fitter

Form work foreman

Electrician-all grades

Electrical fitter

Electrical foreman

Rigging'supervisor

. Structural fitter

Welder, (High, Low,
& medium pressure)

Welding foreman

Welder helper

General fitter
‘{all grades)

\

Mechanical fitter
(all grades)

‘
Insulation fitter

Insulation c¢ladding
fitter,

Insulation foreman
Lagging fifter
Lagging foreman
Firebrick work
fitter.

Painter, (all grades)
Tile worker, (all
grades)
Ceiling fitter,

(all grades).

Mosaic Mason

Mosaic fitter

Mosaic helper

Auto Mechanic

Auto Mechanic
Helper.

Auto Foreman

Auto supervisor

Store helper
Store fitter

Store Supervisor
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I & C fitter Firebrick mason

I & C foreman Airconditioning
duct fitter

Erectofs : Duct fabricator

Riggers . Airconditioning
foreman

Heavy duty driver - Airconditioning

Crane operator . supervisor.

The list is not exhaustive. From here it is seen only except the
very specialized jobs and representatives from the original
~manufacturer of equipment as required during any trouble of the
equipment concerned all types of construction labours/technicians/
engineers are available in the country. The project management team
‘of BPDB did not check the matter continuously neither they were
careful to 'screen such inflow of foreign manpower in the site
drawing huge foreign currency which could benefit the local

manpower.
- 1

Besides, the PM team was eqﬁipped with all type of engineers, they
hardly assumed serious respon51b111Ly of supervision due to many
reasons stated in the previous section. So, as part of

- indigenization there was lack of effort from. the PM team.

"Local technology : In a close examination it can be seen following
items of Aifferent lots of thefProjects could have been procured/
manufagtured from'locally available facilities
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Lot B

Lot-T

Lot-E

Airduct

Top support Leamn

Recuperative preheater
structure. .

Recuperative ‘preheater
Pipe rack structure
WTP Steel structure

Boiler Ségohdary platform

Machine room structure

Top enclosure

Wire meshing and framing
work in Boiler.

Insulation wool work

G.I. sheeting work

M.S. sheeting work

Low pressure piping works

Steam drain and vent piping

All pumps upto 50 HP
including turbing pumps
within that power range.

Turbine Table heat
protective sheeting work

.Turbine enclosures

framing work

All cast iron valves and
butterfly valves

Framing and support plates,

Hot well of condenser.
All airconditioning ducts

All chilledhwater piping
and fittings.

All pompreséed air piping
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All cast iron
valves.

Cooling water
S5ystem

Site hardware,as
nuts, bolts,
fasteners

etc.



& fittings.
All welding done under this lot.

Lot-C - All embedded material works.
All embedded piping and sanitary & drainage p1p1ng
works.
Lifting unit
Some small valves in screening plant and the Intake

Trash rack of screening plant etc. etc.

Lot-Trans All Galvanized steel structure up to 4" size

All Galvanized hardware etc.

In the tender document there was no binding to use local/ indige-
nous technology and matérials. There was lack of effort during the
project implementation of using locally available technology and
materials and equipment. The Contractors were observed not been

exposed as to what extent local material and manufacturing

facilities were available.

size and No. of projects the PM team managed: The PM team was

designed initially to manage and implement two 1350 MW gas fired,
compact, water river cooled thermal power stations which later was
extended for further one unit. So, this was three thermal power
stations with required all auxiliaries, ancillary items, storagé
space, interconnection of some common/ auxiliary systems with the
existing units, interconnection of some auxiliary/common systems
between unit 3 & 4 , 230/132/33 KV switch yard with 230 KV
substation, 50 KM 230 KV double circuit transmission lines between
Ghorashal and Ashuganj, hooking up arrangement and feeders at
Ghorashal 230 KV substation, éomputerized thermal‘process {power
plant )vtraining Simulator, housing facilities and office of

implementation and operation staff of power stations. In exchange
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rate of 1987 the total cost of projects the PM team was assigned
to was about 1000 crore taka including F/C and L/C components. The
1mp1ementat10n of staff housing scheme was independently done by
the Project Director with the assistance of its own employees/

staff. All other portion was implemented under direct close

supervision of the Consultant where Contractors worked directly

under control of Consultant. Monitoring of Projects were done by
the consultant as well. Compared to the size of the projects,
_extent and nature of activities included in the implementation of
the projects the PM team was not to a considerable extend able to
acquire the knowledge and technology except mainly endorsing
papers/ permission needed and persuaded by the Contractors which

were previously certified by the Consultants.

Mastering of the PM Team over the Project in implementation phase:

Mastering on the technology for successful transfer of technology

may be termed as attaining at sufficient level of followings:

Technology Acquisition
Technology Absorption
Technology Generation
Challenge and Response
Role of Leadership

o W T TN PSR oS R

Organizational Ability

Examination of the PM Team in respect of these aspects will add to

degree of masterlng the PM Team has achieved in the process of

proper evaluation on their performance.

In this paper under this chapter of the role of PM Team in respect
of mastery on imported technology has already presented while
discussing in detail the results and findings on technology

transfer of the case
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project. This discussion has taken into consideration the ingredients of
mastery of technology as presented ahove.

Human Resources Pevelopment effori: The ATPSE project inception through
its transfer of technology programme has tried to ensure development of
human resources of BPDB . at ﬂifferent stages during the project
implementation. The stages were {i) co-ordination meetings between SE
and representatives of Consultants and Contractors for solving civil,
eleétrical, mechanical, piping and I & C matters and for giving approval
on specifications (ii) foreign training of Board's engineers during
manufacture of equipment apart from imparting training by Contractor's
training experts (iii) on site training of Board's engineers on

coﬁétruction/erection and quality control activities on site (iv)
participation of Board's engineers/staff during commissioning and

performance evaluation tests (v) participation of Board's engineers in
operation and maintenance during guarantee period.

During explaining reasons of failure of technology transfer as already
mentioned there lacked continuous efforts for HRDP yet then there were
stages in the process where .a good number of personnels were trained to
a.good extent on the technology.

Employment and Regional Development: To run the project BPPB had
recruitedengineers/technicians, operators, officers, office assistants,
typists, ‘clerks and night éuarﬁs_afreshtwhich was to the tune of 150
manpower. So, the pfoject had created a permanent employment opportunity
of 150 people.

Besides during the construqﬁion/erection of three years the Contractors
had employed total about 3000 people in the peak period and total about
1000 people in the lean period. There were at least 20 construction sub-
contractors who were engaged in the project during small construction
and erection works. Due té the proiject implementation there constructed
housing complex, roads, etc. which developed the region to some extent
also.
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whs the construction sites were located at Ashuganj, the Ashuganj BRazar
area was developed as there was huge infusion of fund from
local/expatriate engineers and workers. |
In a country like Bangladesh with high unemployment the employment so
<created both permanently and temporarily had added to the growth of the
region as well to the country. BPDB's decision of setting up of power
station at Ashuganj also reflects Govt.'s policy for geographical
dispersion.

-Social Overheads : Public enterprises as reputed employers provide a

-series of services toﬂtheir employees ranging from housing and education
to medical services, transport and subsidized canteen etc. In the case
Projecf housing éomplex was built during the completion of the project

=shich also continued during handihg over of the project. After
-completion of the scheme there expected no housing problem. The
=Consultants office built for the project was designed for extension of
the existing school after the termination of the project. During the
splanning stage there was provision ¢f a 50 bhed hospital which later was
-abandoned. There was no- provision of ,a subsidized canteen in the

-oxtension project . The ATPSE Project as designed did not neglect the
-50clial overheads as presented above.

drganizational Culture : Organizational culture is widely accepted ag an
important variable in undefstanding organizational berformance. This
culture is reflected in the internal functioning of the organization,
«dolegation of authprity, the decision making process, role of
leadership, type of motivators and adaptability to environmental
changes(1). However for industrial erterprises in a third world country
like Bangladesh these dimensions of organisational culture are always
influenced by social structure. Social structure 1is. governed by
different set of values as values of kindship, community,local language,
religious identity and concepts of duty which conflict with interest of
industfy, So it is generally expected that an organisation emhedded in
such a culture_should practice in a way to achieve some of the -demands
-of industry which are:norms of productive activity.But it is already
mentioned that the PM qeam of BPDB could make little progress in



transfer of technology and reastns thereof are also presented.

The internal functioning of the organisation was disturbed often for
reasons stated in section 4.4. There was considerable evidents in the
case that there existed or developed no definite pattern of authority as
a result useful characteristics like '"task orientation", emphasis on
skills and quality of joh, high level of integrity, commmittment and
loyality and the concept of teamwork could not be attributed to the
Projects to any appreciable level. However, unorganised loyality to the
superiors and overall integrity were present which were not helpful to
assist the HRD process.

Though the PM team is a part and parcel of the BPDB and guided by
Board's set rules and regulations,practices for making decisions, yet
there were area where the PM team was supposed to take decisions
independently.They were to initiate and establish a decision making
process to decide on many urgent and general types of matters relating
to the implementation of the Projects. In fact, the PD would avoid his
involvement to decide on such matters, pass most of them safely to the
Consultants, partly to the existing Power Station management and partly
to his Superiors at Dhaka.He also didnot involve his subordinates to
work in a team for any decisiqp making.» PD as a leader could influence
hig subordinates but acceptance by them was not enthusiastic. To
contribute to performance by the PM engineers there should have
éstablished practices of awarding for differentiation of rewards based
on individual achievement,jThe PD office had no such practice of reward
giving nor there were openings for individuals for opportunity of growth
and developmentl without discrimination. Even the project
drawings,specifications,documents were not accessible nor readily
available to the engineers/staff of the PM teamn.

It is earlier mentioned that the PD office failed to respond to adapt to
the environmental chaﬁges. They could not adjust to the tangible changes
took-place during various phases of implementatipn.
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Chapter 5
CONCLUSIONS AND RECOMMENDATIONS

amThe present work was conéerned with transfer of technology. A power
yeneration Project was considered as a case.The content of transfer of
stechnology in the present context was limited to the humaﬁ resources
-deVelopment. programme of the Project Management Team of the BPDB.The
stechnology was totally imported.The objective was that HRD takes place
<ffectively and aré proviéed by the Suppliers. The present work was
therefore directed towards an evaluation of the HRD process. It was
expected that through this transfer of technology programme there would

be reduction of dependence of the indigenous Project Managament paam on
imported technology.

The case projects comprised of two projects as Project unit 3 and
4 and Project unit 5 under 3x150 MW Ashuganj Thermal Power Extension
Units of the BPDB . The implementation of Projects took place under
direct supervision and co-ordination of a German Consulting House namely
M/S. Lahmeyer International GmbH with five other International
Contractors entrusted to five lots of plants and facilities.The overall
supervision was the responsibilities of a Project Directorate office
of the BPDR. The relevant programme on transfer of technology under
the Projects thus created an excellient scope and opportunity to learn
and consolidate the technology by the BPDB Project Management Team.

“The overall objectives of "the study are to identify successes and
failures on technology transfer during the implementation phase of the
case Project. The 'Results and Findings' of -the study revealed that
technology transfer in the form of human resources development by the
Project 'Management Team of BPDR was nolt at all achieved to any
appreciable extent, however only limited area was identified where this
was successful. An effective HRD Qas achieved in only the operation of
power plants but  there lacked specific programme, effective
organizational guidance and accountability so as to transfer high level
of opefational skill to the engineers/technicians/staff.Moreover no HRD
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15 achieved in the power generation process (manufacture, erection,
aintenance and overhaul).:Due to lack of required capability-base
snternal transfer of technoldgy was not successful. In the process of
ommissioning and handing over tests however, HRD was successful to
ome degree at the mid and lower levsl of officials/engineers of BPDB.

It may be mentioned that in order to establish an effective HRD
rocess a programme was prepared which could be regarded as Aan
Xcellent programme.But for reasons such as :1i) want of definite plans
nd falllng to establlsh a competent Organisation , 11)1ack of properly
)rganising a project. _rev1ew committee and iii) lack of overall
:apability-base to respond to the need & requirement of the case project

»tc. the HRD programme ended alwost in a failure. The capability
“eveloped of the PM Tteam was analysed and found that it gained a little
sompetence and would not -be competent enough to manage a similar
-echnology in the future.It is therefore recommended that the above
shortcomings and:defiéiencies are removed in a future such projects.
Thus a highly competent PM team would bhe developed in the country.This.
steam would gain further momentum from future such experiences on 2 to 3
sthermal power plant Projects 301nt]y with a Consultant. Thus the PM team
+ull ‘be able to manage 1mplemenfatlon of such a Project (without the
involvement of a Consultant).

In order . to overcome the shortcomings following
recommendations are made on the bagis of findings of the present study.
These recommendationﬁ'could be considéred by RPDB, energy sector and
agencies involved in project management of large turnkey plants for
implémentation

1. Durlng the initial selection of 1echnology by the agency/sector
corporation spec1al attention to be paid for a comparative benefit/
cost analysis in response .to various technology acquisition
arrangements. | |

2.The manufacturiﬁg of generation system should set-up cells with
their units to control imports with a view to achieving self-
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reliance. The cells are required to : 1) identify the items that were
imported with a view to ending future import at the design stage
itself, 2) the ancillary units and other manufacturers are to bhe
encouraged to manufacture such items, 3) items which reduire high
degree of quality and skill are to be manufactured by the
manufacturing plan%s. In case of generation through

subcontractors direct supervision should be applied '
Government red tapism, licensing requirements and other bureaucratic
procedures to he shortened in private sector in order for achieving
capability base to select the technology which suits the situation.

3.During preparation of the contract with Suppliers/Contractors definite
terms and conditions with a clause of achievement of HRD for client's
engineers/staff to be related with payments and project progress. The
progress schedule to he tied with HRD of the client,

4.The Board must be competent and cautious in selection and receiving a
technology so that appropriate safeguards could be taken against old and
outdated technoware not shifted to the recipient.It must he known
that humanware import is temporary, ianfowware generally not sold and
orgaWare cannot he readily transplantéd.

5.BPDB should be aware of the fact that the modus operandi of the
International  Financial Institution may inadvertently reinforce
dependence.

6.The Board should look into the development achieved in energy sector
by the NICs in Asia in the last one cdecade and take lessons from them.

7.BPDB should prepare an appropriate programme for phasewise acquiring
of capability through their manpowsr development under assistance from
any fihancing agency.Specific target woqld be to achieve capahility of
self-reliance of their engineets/staff so that RPDR would be ‘gble to
select, supervise, Implement and adapt imported technologles.

Emphasis to be given to create an atmosphere of technology culture

[



8.In installing future thermal power stations the Board should make it
a binding for .the contractor to use indigenous resources such aé
available human resources, manufacturing facilities and materials.

It may be noted that for a thermal power station such items and
equipment as : equipment/sections like all type ducts for air systems,
pPipe rack structure, WTP steei structure, small pumps, vertical turbine
& pumps, framing work of insulation works, wiremesh etc. are readily
available in the country.

9.The general practice of a company/sector corporation is to seek
collaboration following which Government approval is necessary for the
pufpose of screening, licensing and implementation of
equipment/manpower. A complete line of activities to be formulated

in order to avoid delay thus avoiding increased cost of technology

due to inflation.

10.For proper absorbtion, technology capability of the user to be
. developed so that they can adapt, assimilate and manage the
“technology. This reflects existing technological
infrastructure which will support the ahsorbtion process
effectively.

11.To set¥up a future PM team for eﬁecution of a large industrial unit
attention be given so that the team is accepted in that environment.
12'.BPDB should have their own clear cut obhjectives side by side they
should set their performance goal. Suitable indices and comparators to
‘be selected by the Board to measure the performance of the PM team

as well as those of each jndividual of the team,.

13.BPDE engineers and officials tc be motivated to develop their
consciousness to understand and be able to evaluate as to which
extent of contribution they deliver for national development, They
must also be conscious to give response as to which functions are
responsible for national development.
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14.BPDB to practise system apprcach to understand their performance as
a whole. This adapts a broad bhased view of performance evéluation,
thus linking technology, structures and performance, using multiple
sets of criteria. | '

15.BPDB should arrange bringing in engineers/officials and motivate them
so that they would he able to operate a healtﬁy organizational culture
thch is identified as an important factor in understanding
organizational performance. Periodic monitoring and review are to be
carried out to assess the internal functioning of the organization like
_émployee involvement and satischtion, distribution of authority,
decision making processes, role of leadership, innovation and
adaptability/of enVironmental changes which reflect the organizational
culture as a whole.

'16.since project management involves a challenge and face uncertainty
it should produce ahle leaders. In the crisis situation the BPDB could
use such individuals who‘wou}d be good managers to be able to combat
crisis and develop themselves and the organization as a whole. The
organizational challenge 1is the test of leadership, so a dynamic
o}ganizational atmosphere should prevail which can ensure a leadership

%

pProcess,

17.The general framework for technology assessments (Fig. 5.1) is to
be consulted for developing a technology need assessment base in
any sector corporation. '

18.BPDB must give effbrt to develop their capability in terms

of technology assessment need to assess alternative modes for
importing-technologies and the institutional and policy framework
needed for them. The Board should as well endeavour to examine the
fmajor constraints for improvement of indigenous technology
capabilities in the concerned sector.

19.The deernmént should adapt leyislation to control flow of technology.
into the céuntry.



20. The approach of the government towards selective flow of
technology to be done through detailed screening at various
levels. In this respect Government to setup such Board which woﬁld
screen technology with definite‘guideline for ultimate selection of

Industry. SR = -

21. Policy makers need to recognize that all forms of technology
are not adaptable to factors of production endowed to the country.
So, special measure to be taken during the selection process of
the imported technology favoﬁring institutional arrangement for the
professional assessment of technologies from economic, social,

political, energy and environmental angles.

29 The Government to focus on three areas which are significant
for self reliance. Those are 1) adaptation 2) import substitution

3) indigenous research and development.

23. Emphasis on appropriate technology to be paid in macro and
micro levels.

24, During the selection of a technology "essential consideration
in macro analysis" shown in Fig..5.2 should be followed, the
relevant important topics of consideration must be enlightened.
Special attention to be paid in the selection process on the
science and technology indicators as per Fig. 5.3. As complementary
to conventional economic analysis, benefit/ cost analysis eté. for
selection of the technology to obtain required purpose is necessary
to evolve methodologies intergating technological considerations
with development planning, political, energy and environmental

angles.

25. The imported technology is developed under competent intensive
condition and such technology is to be adopted to local conditions.
Thus technology imported in most cases: become inappropriate as

regard to factor use. The factor being labour resources. During

selection of technology attention to be paid to consider the above.
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NATURAL RESOURCES

Excessive export of natural resources
temporarily help improve national
income but cause depletion and
irreversible environmental degradation

Due atlention to natural resources
depletion in the national accounting
system is essential

HUMAN RESOURCES i

Most developing countrics have
very large proportion of unskilled
labour and a very low proportion .
of skillcd human resources

Key factor in human resources
dcvelopment is achieving overall

_ skill structure balance

STRUCTURAL ADJUSTMENT AND BALANCE OF TRADE

Steadily. dccreasmg commodity pnccs and 1ncru\smg prlu,q ol manufacturcd
goods are resulting in lhc worscning ol balance ol payment situation

Achieving balance of trade and payment in terms ol lcchno|ogy conlcnt is
desirable in the long-run for sustainable development '

Industrialization patterns adopted lor cmploymcnl gencration do not consider

technology in the structure of economy

Technology-based economic dcvelopment can only bc achlcvcd through
structnral adjustment by types of translormation

INFRASTRUCTURE

Existence ol sub-critical efforts, or
counter-produclive and isolated
centres of excellence, are common

Conllicting and sometimes wrong
policies and frequent change in
policics with change of government

Strengthening of institutions and

- Jinkages and harmonious policy needed

© STATISTICAL DATA

Data collected using the international
standard industrial classification and
the standard internalional trade
classification are not compatible

Rcarrangement of available national
data scts by technolegical trans-
formation type classification

would be uselul i

CAPABILITIES AND NEEDS

Technological capnblllly is dependent
upon complex interaclions among

" technological institutions, rcsource

endowmenls and interest groups

No hierarchical derivation ol

lcchnologicnl roqmrcuu.nls [rom
' socio-economic plans, which arc

. vague and no consideration of

world technological trends

chuuzes spccnahzauon on Lhe basis
of compctitive advantage and not
nccessarily comparalive resource
advantage

Technology needs could be analysed

in terms of importing, evolving and
exporting technology domains

Natlonal technological capabititics and
needs assessment have to be carried
out in the context of onc another

Fig 5.p. . : ESSENTIAL CONSIDERATIONS IN MACRO ANALYSES .
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- CURRENTLY USED SCIENCE AND TECIINOLOGY INDICATORS (PARTIAL)

INPUT INDICATORS -~ QUTPUT INDICATORS

Stock of science and technology per- Bibliometric measures bascd on publi-
sonnel by field of specialization, Bec- cations and citalions
tors of performance, qualification and -

type of work Patents by subject and origin

Rescarch and ADcvclopmcnt expendi- Technology diffusion and trade in high
ture by type of expenditure, sectors of | | technology
erformarncs, source of funds, type of
zclivity nnd-f!ncld of :spt:cializalior?r ' Technology transfer payments (fecs,
T _royulucs)
Student enrolment and teachers by 'l nnology bal ( (
level of education and fields of study echnology balance of payments

Quality of science and technology Quality of products and after-sales
supportive scrvices services. '

Organizations : UNESCO; OECD; NSF (USA); SPRU (UK); IDRC (CANADA)

FOCUS OF SCIENCE AND TECHNOLOGY CONSIDERATIONS

ILO UNCSTD | " UNCTAD

Studying effects of tech- Coordinating UN  ac- Studying political, legal,
nological innovations on tivities on science and|| policy and  economic
soclety and labour and technology for develop- || nspecls of tcchnology
fostering the application|j mcnt and  dcveloping|} transler and  assessing
of appropriate employ- guidelines for developing]| the impacl of new lech-
ment  gencrating  tech- countrics in the area of nologies on trade and
nologics in developing scicnce and technology prospects “of developing
countrics. : policy. , countrics. .

UNESCO .|  UNIDO uUNCTC .

Carrying oul sciencc andi| Promoting industrial col- || Facilitating understand-
technology policy studies!| faboration, facilifaling in-1] ing of the functioning of
facilitating _ intcrnational} povation and. application || transnational  carpora-
sla:;dardtlfahlon of sciencq| of cmerging tech- |} tions and strengthening
a“d ‘czié‘." ogy stalllsllcs nologics, and assisting in|| host country capacily lo
:inccspr(}or ‘"Fo:;‘clzﬁ?; ae 1| industrial planning and || ncgotinte and  secure
proved management of re- infrastructure - devclop- i| effective tnlcrnnlloqal

search and Acvelopment l ment in priority seclors. agrecments. ’

NEED METHODOLOGIES FOR INTEGRATING ‘
TECHNOLOGICAL CONSIDERATIONS WITH DEVELOPMENT
' PLANNING WHICH WilL BE COMPLEMENTARY
TO CONVENTIONAL ECONOMIC ANALYSES

Fig 5.3 : LISTING OF AVAILABLE lNDICATUllS AND ACTIVITIES



26. Bangladesh Industrial policy should include such conditions so
that it achieves following criteria : (1)} Optimum utilization of
installed capacity (2) maximizing production and adﬁering higher
productivity (3) higher employment generation and (4) foster
provision from export oriented to import substitution industries

and spares.

27. Government should protect infant domestic industry by adapting

a clear cut strategy of import substitution.

28. Mere protection of indigenous industries by Government policy
is not enough, rather gyffiqigptu safeguards against price and
quality of products will have to be taken into account in the
national industrial policy and to be effected through proper

organizational set-up.

29. The country should move to achieve at such a stage that the
generation of new technology could be evolved within certain
targeted period. This will be the logical sequence to successful

acquisition and absorption of relevant technology.

30. To deal with national problems on power generation and trans-
mission systems the BPDB officials should be increasingly concerned
and more awareness to be grown about the importance of R&D in the

Board.

31. The BCSIR should organize .themselves to such activities as:

1) undertake transfer of technology and licensing of know how
developed by R&D instituteé in the country, 2) promote development
projects in collaboration with industry, 3) promote indigenous

technology abroad, 4) encourage incentive talent in the country.

32. Through setting up of industrial R&D actually located at power
stations sustained efforts to be given by the Board to deveiop
indigenous technology/ capability so that in the process dependence

on foreign technology would be minimized or even technology 1is
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generated to suit Boa;d'S*requirements.

33.For effective transfer of technology from industrial to all levels
sufficient number of engineers and designers are to be employed in
research organizations.

34.Collaboration at both national and international levels between
academic institutions, research organizations and the Board:is
recommended to undertake research on alternative and renewable

sources of energy because of the inherent interdisciplinary nature of
the field.

35.The gap remained between the industries and industrial research by
BCSIR which is to be reduced by the Board by approaching the BCSIR for
joint research or asking solution of problems plants normally suffer
from, On the other hand the Directors/Sr. staff of BCSIR should move out
of their laboratory and approach industries-for their own acquaintances
of the need of industries.

36.BPDB to invest and establish central R&D units in order to conduct
research.linkage to be established on complex matters with the country's
only technological Unlver51ty the Bangladesh University of Englneerhu;and
Technology and other technical research institutions.

37.Various R&D institutions at both government and private levels should
. suggest for appropriate measures for effective planning, transfer,
research and development and diffusion of technology both imported

and indigenous with particular reference to the structure and

control of planning and implementing organs and their linkages.

38.Due to deficiencies of the existing Science and teohnology( S&T)
infrastructure in the '

country adequate stress to be given to reorganize and strengthen it

, through the Natlonal Council for Science and Technology (NCST) and

its associates.



39. Research institution to generate S&T knowledge in designated
priority areas by carrying out basic and applied research. For the
case Project the BPDB should have its own R&D unit to do
experiments, researches and engineering works, Pilot studies in
order to acquire capability for jdentification, = formulation,
approval, performance, monitoring and evaluation of prototype small

power stations.

40, The practice of running the industrial R&D should be like
operating a business rather than Government departments. Linkage to

be established between R&D units of production/ generation and

education sector.

RECOMMENDATIONS FOR FUTURE WORK

Due to short span of time -frame this study could not employ
an indepth data collectidn procedure. There is scope for future
study taking into consideration for collection of data and infor-
mation by sending previously designed questionnaires about the
success and failure of HRD prbcess to the concerned engineers/
staff of BPDB at various hierarchical levels, collecting their
response, compiling and analyzing them with the help of a suitable

method.

Future study on the Projects can also be focused on technology
transfer with objective of assessing the extent of available
indigenous materials, knowhow and manpower which can be utilized to
generate a similar technology and identifying the present

technological capability base of BPDB.

Further study on the projects can be carried out on Management
Information System (MIS) followed by the International Contractors
during implementation period and a suitable and effective MIS and
Organizational Structure could be designed for BPDB to achieve the

said technology transfer progrémme.
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APPENDIX-I

A BRIEF OQUTLINE OF THE PROJECTS

1. Name of Projects _ : Ashuganj Thermal Power Station
: extension Units 3 and 4.
b

Ashuganj Thermal power Station
extension Unit 5.

2. Capacity | : 3x150 MW,
3. Scope of Projects .t (1) Unit 3 and 4

(a) The Extension of The Ashuganj Steam Power Plant with two gés

fired ﬁnits of 150 MW each including boilers andauxiliary electrical and
mechanical equipment including common systems like clean and filtered
water system, DM Water systqh,.compressed air system, HVAC system,
circulating water sYstem,‘coqiing water system etc. etc.

(b) 230 KV Double ckt. Transmission 1line bhetween  Ashugonj and
Ghorashal including 230/132 KV sub- station.

{c) A simulator to train BPDB's staff for the operation of Steam
Power Plant. ‘

(ii) Unit 5

Extension of ATPS with another 150 MW thermal power plant including
Intake channel, Boiler, turbine and auxiliaries and all necessary
" .electrical and mechanical equipment including circulating water system,
clean and filtered vater system, DM water piping, compressed air system,
HVAC system, fire f;ghting system etc. etc."

4. Client , .+ Bangladesh Power Development
: _ Board.
5. Projects Cost. - 2 Approx. total US$ 330 million,
(i) Unit 3 and 4 " Figures in million Taka

Local Foreign Sub-total



As per Proiect Proforma

Revised estimate

(January '86 price level) 1021.78

(ii) Unit 35

Savings from Unit 3 and 4
Finance from KFW
Sub-total

6. Approval Status

-

'7. Consultant

Consultant's Project No.

8. Financing Agencies

9. Year of Commencement
L}

10. Year of Completion
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-

2825,4 4840.72  7666.12
4706.57 5728.35
1937.8
DM 65m
3238

Unit 3 and 4

PEC Approval date 08-05-82
ECNEC Approval date 25-05-83
Unit 5

- GOB Approval date July 1985

Lahmeyer International GmbH,
Federal Repuhlic of Germany.

: 3759 and 1750 for project unit

3 & 4 and project unit 5
respectively.

IDA, ADB, KFAED, OPEC, KFW and
GOB.

Uait 3 and 4
1981-82

1982-83
1984

As per PP
Actual
Site Works
Unit 5

End (November) 1985
Site Works March 1986

Unit 3 and 4

As per. PP 1986-87
Actual revised

3rd Unit February, 1987
4th Unit July, 1987

Unit 5

July 1988
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11.Major Specifications

(1) Steam Generator

Manufacturer ' : MITSUI (IHI) Japan.
'Capacity : 501 t/h. .
' Steam Pressure . : 4} Superheater outlet 135
bar, :

b) Reheater outlet 30,9 bar.

Steam Temperature at superheater and reheater outlet:523 deg C
Fuel Gas Consumption : 30.880 kg/h.

Boiler Efficiency : 86.93%,
- (2) Turbine Set:
Manufacturef : BBC, FRG.
Rated Terminal Output : 150 MW,
Maximum Terminal Output: 157.5 MW.
Vacuum (pabs) . 0.08 bar.
(3) Geherator: |

Number of Poles : 2

Number of Phases _ : 3
Rated Apparent Power : 190 MVA.

Rated Real Power : 152 MW,
Rated Power Failure‘Cosﬂz 6.8
'Réted Voltage -+ 15,750 KV
Rated Current : 6965 A,

Efficiency -: at power factor cos § = 0.8,
Real power 152 Mw -~ 98.55%.

(4) Power Tranformers:
Manufacturer : HICO (PEC), Korea.
Capacity o 1 150 MVA

Rated Voltage | : 2407140 KV



Project Lots

The entire works (Unit 3, 4 & Unit 5) were split up into
various lots namely: : o

Lot C - Civil Works

-Lot B - Boiler Plant and Auxiliary

Lot E - Electrical Works, Airconditioning-and
air-supply systems.

Lot T - Turbine - Generator and Auxiliaries

Lot TRANS - 230 KV Transmission Line Ashuganj /

Ghorashal and H.V. - Switchyard.

Lot SIM —.Training‘Simulator.(3759 Only)

L}
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APPENDIX-T1I

SPECIFICATIONS AND SCOPE OF SUPPLY OF DIFFERENT LOTS.

Lot "T" Turbine Generator and Auxiliaries for Unit 3 and 4
Item 6 P - 1 - TUrbine;Generetor Unit

-turbine, turbine instrumentation and control system, LP by-
pass steam reducing station, lubrication oil system, '
generator,_cooling and ventilating system, excitation system,
generator instrnmentatibn-and control system, condensing plant
with on—load_cleaning.s}stem, alr extraction system, local
instrumentation and control system. Vibration and structural
analysis of foundation. Form and reinforcement drawings, bar
bending diagrams.

Item 6 P -~ 2 LP Heaters, Cold Condensate Storage Tank.

-2 LP heaters including auxiliary'equipment.
-Cold condensate storage tank including necessary piping.
-Local instrumentation and control

Item 6 P - 3 - Steam, Condensate and Feed Water Piping System.
Including all necessary hangers and supports, venting and drawing
systems, valves, strainers, etc. '
Item 6 P - 42 - Bus Duct System

-2 phase segregated generatbr bus ducts systems, with generator

cubicles containing voltage transformers and earthing
switches.

Item 6 P - 45 - L.V. Power Distribution System

-Two 400 V unit main distribution and one D.C. sub-distribution
each for + 24 V and 220 V.



.
Item 6 P - 47 - Cables and Cable Fixing Material.

-All 6.6 KV and L.V. cables including accessories to establish
the  A.C. and D.C. power and control systems of Lot T,

Item 6 P - 48 - Lighting System

~Lighting and socket installation of the turbine hall including
annexes on all levels.

Item 6 P ~ 49 - Grounding System and Lighting Protection.

-Grounding aﬁd lighting protection of all equipment,
structures, buildings, supplied under Lot T,

Item 6 P - 51 - Instrumentation and Control.

-This. item includes all measuring systems, alarm systems,
"remote logic control and interlocking systems, autpmatic
analogue control systems, protection systems as well as the
control desks and panels in thermal control room and the
equipment}cubicles and racks in electronics rooms,

t

Item 60 ~ 3 - Station Transformers

-Two 1.6 MVA, 6.6/0.415% KV unit station transformers, complete
Wwith control, lighting, grounding, etc.

Item Sp-~ 4 - Bus Ducts and Cables for Item 60 - 3

183

-Two sets of L.V. bus ducts; two 6.6. KV cable connections as well"

és all related transformers.
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Lot "B" - Boiler Plant and Auxiliaries for Units 3 and 4
Item 6 P - 21 - Steam Generating Plant.

-Steam Generating plant consisting of

steam generator with auxiliaries including economizers,
evaporation system, H.P. superheater, reheater, drainages and
vents; pipework and headers, pipes, protection devices,
fittings, supports and suspensions, sheetings, start-up and
low load system'including 2 x 50 % h.p. hy-pass reducing
station, blow down, drains.-Firing‘system including gas
burners, gas supply, controi-air'system, cooling air system,
'sQaling and ignition air system, ignition system.

-Air flue gas system including >

2 forced draught fans, recuperative tubular air preheater, air
ducts, flue gas ducts, stack.

Boiler accessories including

refractory linings, bhoiler steel structures, boiler roof,
cooling water system.

Boiler main hoist, FD-fan travelling crane

Spand-still preservation system, utility station, off-locad
cleaning facilities, paintings, |

Local instrumenthtion and control system.

Item 6 P ~ 22 Steam and Feedwater Piping System,

-Including all necessary hangers and supports, venting'and
draining systems, valves etc.

Item 6 P - 23 - Fuel Gas system

-Including filters, heat exchangers, reducing valves quick
closing valves, silencer and N2 system related instrumentation
and control., - I | '

o
)
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Item 6 P - 24 - Boiler Feed Pump Sets.

-2 x 125% Boiler Feed Pump Sets including ring section hoiler
feed pumps, couplings, motors, booster pumps, o0il systems,
related instrumentation and control, pipes and valves etc.

Item 6 P - 25 - Water Treatment Plant.

-Including demineralization plant, 2 lines, scavenger filters,
cation and anion filters, mixed bed unit, make-up supply
system, 2 storage tanks, piping, 4 demineralized water pumps.
Item 6 P - 26 - Chemical Laboratory Equipment.

~Complete with furniture, equipment and chemicals.

Item 6 P - 27 - Chemical Dosing System.

~Including hydrazing system, alcalising system, trisodium
system.

Item 6 P - 28 - Cooling Water System

-Closed circuit cooling water system including 2 x 100% cooling
water pumps, 1 auxiliaryrcooling water pump, 2 x 100% heat
exchangers, 2 x 100% expansion taqis, 2 X 100% overhead tanks,
pipework, valves and fittings.

Item 6 P - 29 - Drain and Sewage System.
~2'x°100% drain~pumps,'cleén drain'tank, flash tank, sewage
tank, -2 x 100% sewage pumps, piping.



Item 6 P - 30 - Fire Fighting System

~Including water supply installation and fire Pumps, sprinkler
system, water spray fixed SYstem, underground fire service
main hydrants, fire detection installation, fire alarm system,
dry powder trailer, portable fire extinguishers, and refilling
unit. Stress analysis of pipes and provision of necessary
valve pits. Form and reinforcement drawings, including bar
bending diagrams. | '

Item 6 P -~ 31 ~ Clean énd'Filtered Water System.
Item 6 P - 32 - Water Treatment Pipe Rack

-Including steel structures, .pipe and cable trenches with all
5
base plates, skims, wedging permanent and temporary field

bolts etc. All embedded material, '

Item 6 P - 245 = L.V. Power Distribution System.

~Two 400 V boiler sub~distributions

-One 400 Vv waterAtreatment sub-distribution

-One 400 Vv laboratory sub-distribution

-One 400 V fire fighting sub-distribution

~One 400 V clean and filtered water system sub-distribution.
-One. 220 V.D.cC. sub-distribution

-One + 24 V.D.C.‘sub—distribution

‘Item 6 P - 247 —'Cables and Cable Fixing Material.

~All 6.6 KV and L.V, cables and accessoriéﬁ to establish the
A.C. and D.C. power and control systems of Lot B.

Item 6 P - 248 - Lighting System

-Lighting and sccket installations of boilers on ail levels,
boiler areas, water treatment plant, laboratory building, fire

126
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fighting plant, clean and filtrated water plant and of all
other equipment supplied by Lot B.

Item 6 P - 249 - Grounding System'and Lighting Protection
-Groundings and\lighting protection of all equipment structures

and buildings supplied under Lot B.

Item 6 P - 251 - Instrumentation and Control,.

1

-This item includes all méésuring gystems, alarm systems,
remote -logic control and interlocking systems, automatic
analogue control 5ystems, protection systems as well as the
control desks and paﬁeLs'in.the thermal control room and the
equipment cubicles'and‘récks.in electronic room.

Item 60 12 - HP Heaters.

-Two HP heaters including auxiliary equipment
-Instrumentation and Control.

Item 60 - 13 - Feedwater Tank

-Feedwater tank including piping

—instrumentation.and Control.

Lot 'E" Electrical Equipment for Unit 3 & 4

Item 6 P - 19 - Air Conditioning and Ventilation System.

-Complete air cqnditiohing'and Ventilation Systems for all
buildings. '
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Item 6 P - 141 - Power Transformers

-One 25 MVA -132/6 9 KV start- up tran sformer-Two 15-MVA,
15-75/6.9 KV unit auxlllary transformer '

-Four 1.6 MVA, 6.6/0.,415 KV general station transformers.

-one 630 KVA, 6.6/0.415 KV station transformer

~Seven 200/3 MVA, 245/15~75 KV, single phase unit step-up
transformers, connected to twe three- phase banks (one single-
"phase unit for spare) Jncludlng the related lighting,
grounding, cabling, etc.

-Two 1000 KVA 6.6/0.415 KV general station transformers,

Item P - 142 - Bus Duct Systems.

-3ix ‘sets of metal enclosed 6.6 KV bus ducts and six sets of
L.V. bus ducts.

Item 6 P - 144 - M.V. Power Distribution System.

-Two 6.6, KV, single busbar, unit supply distributions and one
6.6 KV, double busbar gennra] supply distributions.

Item 6 P - 145 - L.V. Power Distribution System.

-One 400 V general main d1 tribution hoard .

-One 400 V emergency distribution bhoard (with interconnection
to existing plant).

-One 400 V general lighting distribution board

-One 400 V main intake distribution board

-One 400 V A/C distribution bhoard

-220 V.D.C. distribution board

-+ 24'V.D.C. distribution board.

~231 V sSafe A.C. distribution bhoard.
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Itém 6 P - 146 -~ Rectifiers, Batteries & Inverters.

-One 220 V, 400A/1 hour battery with charger
~One + 24 v, 1000A/1 hour battery with charger-One
220 Vv.D.C., /231 V.A.C., 15 KVA safe A.C. inverter

~Item 6 P - 147 - Cables and Cable Fixing Material

-All 33 KV, 6.6 KV and L. V cables including accessories to
establish the A.C. and D.C. power and control systems of Lot
E. '

Item 60 - 22 - Station Transformers

-Two 1.6 MVA, 6.6/0.415 KV unit station transformers, complete
with control, lighting, grounding, etc.

Item .60 - 23 - Bus Ducts.and Cables for Item 60 - 22

~-Two sets of L.V. bus ducts, two 6.6. KV cable connections as
well as related control cabling for item 60 - 22, station
Transformers.

Item 60 - 24 - Compressed Air System

-All equipment, pipes, supports valves, instrumentation and
control etc.sd to ensure proper, safe and easy operation and
maintenance under all CODdlthHu. '

Ttem 60 - 25 - Electrical System for 60 - 24

One 400 'V sub- dlstrlbutlon beard as well as the related cable,
lighting and groundlng S}stems for item 60 - 24, compressed
Air System. :
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Lot "Trans" - 230 KV Transmission Line ASHUGANJ, GHORASAL and H.V.
Switchgear |

Item 6 P - 341 - Power Transformers
~Two 150 MVA, 240/140 KV network coupling transformers.
Item 6 P - 343 - H.V. switchgears

-One complete 230 KV outdoor switchgear consisting df 7
switchgear bays. 7 )

-One 132 KV outdoor switchgear extension consisting of 3
switchgear bays.

-One 33 KV outdoor switchgear extension consisting of 1
switchgear bay.

Item 6 P - 345 - L.V, Power Distribution System

~-0One 400 V sub-distribution and one D.C. sub-distribution each
for 220 V and + 24 V.

1

Item 6 P - 347 - Cables and Cable Fixihg Material.

-All L.V. cables including accessories to establish the A.C.
and D.C. power and control system of Lot Trans.

Item 6 P - 348 - Lighting System

-Lighting and socket installation c¢f out-door switchyards and
transformer hoxes related to Lot Trans.

Item 6 P - 349 - Grounding System and Lighting Protection. _

~-Grounding and lighting protection of all



‘equipment/structures/buildings supplied under lot Trans.
Ttem 6 P - 350 - Electrical Protection and Control Equipment.

~Automatic cbhtrol, protection and power metering systems
instalied in the NCR - Building such as protection systems for
230 KV/132 KV/33 KV switchyards, AVR for unit step-up
“transformers, synchronization for 230 KV/132 KV switchgears
and energy metering for 230 KV/132 KV/33 switchgears.

Item 6 P - 351 - Instfumentation and Control.

~This item includes all measuring systems, alarm systems,
‘remote logic control and interlocking system, as well as the
panels and equipment cubicles in the network control room.

1

Item 6 P - 360 - Overhead Transmission Line

Lot Sim-Power Plant Trajining Simulator

The training simulator-shall aid in the initial training as
well as in refresher training of power plant operators for all
operational phases of thé plant. It consists of a computer
model'of the power plant combined with control desks/panels
similar to fhermal control room equipment.

Lot "C" Civil Works - .

~All buildings énd structures as under shall he supplied and
erected by the Lot C Contractor

Turbine Hall

Thermal Control. Building
Flocculator and Filter House
Water Treatment Building
Fire Fighting Station

o O 0 0 0 O

Gas Reducing Station

121
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Boiler Area Foundation etc.

Cable and Pipe Ducts

Drainage and Sewage System
Lifting Unit

Roads and Pavement

Cooling Water Intake System
Cooling Water Switch Gear Station
Cooling Water Outlet System

Storm and sanitary drainage

-Ciféulating water system-including screening plant, pumps
. ]
nd pipes.

g

In case of project unit 5 the lot wise prdject gspecifications are
similar and include all auxiliary, ancillary and unit systems for it
+hich were common to previous project.

ey
e
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APPENDIX-IITI

(On. site training programme)
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General

:l)

2)

3)

5)

The purpose of theytraining is to let the Owner's
personnel understand the basic philosophy of

MITSUI/IHI Boiler Plant and to operate this plant
eff1c1ently and” smoothly.

MITSUI/IHI will carry out comprehensive class-—room

‘and on-spot 'training of the operation and maintenance

personnel appointed by the Owner for the plant,

during construction, erection, testing and commis-
sioning. '

The attached lists show the class-room lecture at

site. This lecture will be carried out as follows.

a. Place : Ashuganj Thermal Power Plant

b. Period : About 2 weeks

S

The efforts will be exercised by MITSUI/IHI to operate
the plant by the Owner's operation personnel under
MITSUI/IHI supervision and guidance.

This tralning will be carried out ON-JOB training

basis as time passes of site work progress.

AbOVe-mentioned training program would be modified
sultably upon mutual consent between the Owner,

the Englneer and MITSUI/IHI at later stage.
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The Class~Room Training (1/4)

No. Description of Training Remarks Periods
i Boiler 1) Outline of 3oiler 3759PM2210Q001 1.0 Day
3759PHM2210Q002
=21
6P- ' 2) Process Flow 3759PM2210L003
6p-29 ‘
3) "Construction -
2 Steam & Water Syster l)"P.& I Diagram 3759PM2413R001 | 1.0 Daj
' ' ’ : 3759PM2568R001 | .
6P-22 -
6r-74 2) . FW Pump Set
60-12 .
60-13 3) Deaerator & HP FW Heater
3 | Fuel Gas System 1) P& I Diagram 3759PM2260R001 | 1.0 Day "
' 3759PM2250R001
6pP-2
(67-23) 2) Fuel Gas Reducing System
3) Gas Burner
4 |Boller Air & Flue Gas System 1) P & I Diagram 3759PM2270R001 | 0.5 Day
(6P-21) ‘ ‘
2) FD Fan
3 Récuperati&e Air Preheater

rtL
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The Class-Room Training (2/4)

No. Description of Training Remarks Period
5 | Serling Aspirating & Service 1) P& I Diagram 3759PM2564R001 | 0.5 Day
Air System
i (6P-21)
6 | Instrument Air Supply System 1) P & I Diagram 3759PM2564R00L | 0.5 Day
. (6P-21)
7 Cooling Water System 1) P & I Diagram 3759PM2428R001 { 0.5 Day
. . 3759PM2428R002
{(68-28) 2) Cooling Water Pump
3) Heat Exchanger
8 | Clean & Filtered Water System 1) P & I Dlagram 3759PM2448R001 | 1.0 Day

(6p-31)

2) Related Auxiliary Equipment

3) Operation & Maintenance

"

'+



The Class-Room Training (3/4)

No. Description of Training Remarks Period
9 | Water Treatment Plant 1) P& I Diagram 3759PM2442R001 | 1.0 Day
(67-25) 2) Related Auxiliary Equipment
3) Operation & Maintenance
10 | Chemical Dosing & Sampling 1) P & I Diagram 3759PM2445R001 | 0.5 Day
Equipment : 3759PM2446R00L | .
76P-21 2) Related- Auxiliary Equipment
6pP-27
B 3) Operation & Maintenance
_ 11 }L.V. Distribution System 1) Single Line Diagram 0.5 Day
; ™ _
J (67 2.5) 2) Operation and Maintenance
o .
) v
) 12 |Fire Fighting System 1) P& I Diagram 3759PM2566R001 1.0 Day
: o
-3 O (67-30) 2) Fire~-Fighting Pump & .
? Uz Auxiliary Equipment
. C ,
< m .
o 3) .Operation & Maintenance
b -3 ‘
o e

ZAtzL



The Class-Room Training (4/4)

Description of Training Remarks Perilod
Automatic Boiler Control System | 1) Control Diagram 1.0 Day
(§P—251) ) ' 2) Control Equipment ' -

3) Operation & Maintenance

Burner Management System 1) Control Diag:am 1.0 Day

(6P-251) 2) Control Equipment

3) Operation & Maintenance !

LG GWid &S2E

i

TNy

Operation & Maintnenace of 1) Cold Starf ' 1.0 Day
Boiler .
2) Warm Start

3) Shutdown

4) Maintenance

v20C €988
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BROWN, BOVERI & CIE * AKTIENGESELLSCHAFT

[Xrdid ol ow
Urowss, Duven & Cu - Akbuigasulisciall  Punitach 351 - D G

00 Mannhewn 1

Lahmayer International Gubh

Site Office,
Ashuganj. -

Attn: Mr, J. J. Ronayne
Chief Resident En

your rel your lefler of

Mr,

3759 ATPS
Ext; 38& 4

-~

glneer.

n charga ol subeci ol this Igtor

Schneider

®» (0G21) 381-

Subj: Training on bite accordlng Contract

Para $.5.8,.2.

——-———n-.—_.-q.-_———m———-_c———.—_m——mn_——__—

Dear Sirs,

According to the meetin
herewith confirm.that a:
Octobor 11th, 1986,

B

D

0

ROWN BOVER)

-~

PB/FA~102

23,09.86

uriet  [please quoto = your teply)

GK/BBD1 /Sch/Fr

g held in LI~ Office Sept
m. Tralnlng on Site for Lot=T will start

Our training prograinme will be as follows:

The subject will be sub

1) Mechanical Commissio
2 Elect:ical s
3 . ll

4) Maintcnance Instruct

Responsible tor Lthe tralning on Site will be Mr. Bender, who will

arrive shortly.

The four parts mentioned: above Wlll 1nclude the follow1ng 1tems._“

1) Mechanlcal Commissio

1+ Cross-section dr

2. Control diagram

Legend %o contro

“hasman of boatd of direclue Frane Lulerbacher

22nd, 1986 we

~divided into four major parts:

ning
EI&C)
Gencrator)
ions,

ning:

awing

for turbine
1l diagram

contd,.P/2,

Joinbers of voard of nig el O -ng Herbest Gasae, chanman

X o Fuedich Danheurd Attt Ol KIm Hany Frodander,

N rer pul Horadd Mawier, Dr o1 o Berhd Harm Mullwr Derghot!

)r Ing Banfoxet ﬂnvnatkul e Allrent Saivarn P ng My

“irwil B-mon.

Adirass
Telepinng
luios
Ty arisg
Aimimin

GMDO
3759

GMDO
3759
GMDo
3759

--...‘,‘

981 572 T

PB 2310 5003 T

681 858 .
PB 8242 R001B

681 858 LE
FB 8242 R0Q2C

Mannheam Kalenal, Kallstauier Su 1

(0621}
462 41

811~ Tuwias (0621) 391 87 68
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4.

Te

9,

10,

11,

12,

13

- Legend to control diagram

.000:2 L A
Description of control diagram

Turbine protection iesfing

Control-diagram 0il and air
supply systems for .turbine

Legend to control diagram oil and
air supply systems for turbine

Description to control diagram oil
and air supply systems for turbine

Oil purification plant complete
Jacking oil system diagram

Control diagram gland steam systenm

Legend to control diagyram gland
steam system.

Description to control diagram gland
steam system

Control diagram extraction system

extraction system
Description to control diagram
extraction system

Steam and condensate diagram
q

Turbine drain system diagram

Gland steam system diagram

]
|

Sealing water system diagram
Condensate pump diagram

Condenser water side and auxiliary
€g, diagram

147

BEC

BROWN BOVERI

GMDO
3759

GMDOQ
3759

GMDO
3759

GMDO
3759

GMDO
4759

GMDO
3759

GMD2
3759

GMDO
3759
GMDO
3759
GQMDO
3759

GMDO

3759

.. GMDO

3759

GMDO
3759

GMC1
3759
3759

GMO1
3759

GMC1
3759

GMC 1
3759

GMCH
3759

GMCH
3759

681 858 BE
PB 8242 RO03B

957 534
PB 8660 S005B

681 859
PB 8242 R004B

681 859 LE
PB 8242 Rpo05B

681 859 BE
PB 8242 RO06A

752 146 E
PB 2314 5051

727 152
PB 2314 R0O1

686 408
PB 8242 R0O7B

686 402 LE
‘PB 8242 R00BGC

686 408 KE
PB 8242 ROO9B .
"689.193

PB 8242-Ro1 QA. -
| ‘ -

689 193 LE ... — e -
PB 8242 RO11B

689 193 BE -
PB 8242 R012A

046 348 Bl,1 u, 2
PB 2413 ROO1F
PB 2413 P002H

046 352
PB 2314 Roo1C

046 353
PB 2314 R002B

046 355
PB 2314 Roo3B

046 354
PB 2463 ROOtA

046 350
PB 2316 ROO1F



BROWN, BOVERI & CIE “AKTIENGESELLSCHAFT I

2)
3)

4)

14,

15.
16,
17,

18.

TurbiXe oil-and generator air GMC1 046 356 -
Coolers, cooling water side 3759 PB 2314 Ro04B
diagram -
Turbine oil} draining diagram - GMC1 046 351 :
o 3759 PB 2314 R0O5C

Instrument air diagram _ GMC1 046 357

‘ 3759 PB 2564 Ro01A
List of valves | GMC1 139 295

| 3759 PB 2480 Loo1

Thermal expansion diagram GMDO 983 177

Electrical Comﬁissioning (I&C)

(to follow)

Electrical Commissioning (Generator)

(to follow)

Maintenance Instructions:

1e

2,

— — - -
W N = Cc O o AN S I R
L] . [} L] - - - L] L] - L)

N

15.
16,
17,

General description of the condensing turbo generator set
with reheat, '

Alignment of base plates and bearing pedestalg with
"throughgoing" anchor holts and hydraulic Stretching devices

Lubrication of sliding beariny pedestals
Completely assembled hputurbine
Completely. assembleg lp~lpturbine
Rupture diaphragm . . ‘
Alignment and Coupling of shafts

Rigid coupling |

Three surface Journal bearing

Assembly of the combined rohedt intercept ang stop valve
Assembly of the,comb@ned‘rohuut bypass valve

Assembly of the Mve. steam valve

devices _ R
Cleaning of_pipes.

InSerfion off%hé'deneratbr"rotor

Fan assembly ‘

\\\\\
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BROWN BOVERI

18. Flat gasket

19, Flushing lube and governing oil lincs,

"he training will consist in Classroom ang on Job Training, the . ¥
‘ercentage of Classroom,and'on-Job Training is dependend of the RE
ubject actually trained and ‘should pe mutually agreed between '
he Lecturer andg the people to e trained,

t the beginning of the
11l material and manuals
gment of Teceipt,

1e Lecturer will have an attendance list ip which each trainee
f ter the lessons will have to si

gn to allow ga Proper follow up
" each lesson and trainee,

~anking yYou,

Temain, '
UTIS fa]trfully,

Chneider
Jerintendent.

* -,

-

H
3

.
-
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INTERNATIONAL

Consulting Engineers

wH LAHMEYER Notes of Conference

2nt: Bangladesh Power Development Board : Division: Mechanical
ject: 3759 AYPS Ext. Units 3 and 4 . ) Project No.: 3759
Jject: Trgining at Site. Serial No.. 353

e and Date LI-Site -office CSD No.: 0080

1eeting: 22.09.1986

e

Issue Date: 23.09.1986

€§ prepared by: Scheja

Jﬂbuﬁon:BPDB;PD/BPDB-Site/PP/TR/CRE/SRE(C)/SRE(E)/
SRE(M)/CCE/RE(TS)/RE(E)/RE-E -

Enclosures:
sent; LI RBC
Mr. Ronayne ~ Mr. Schneider
Mr, Lippert : Mr. Lang
Mr, V. Winning Mr. Hanchwitz

Mr. Sqﬂgjq.

1.0 GENERAL

Beside several discussions and written information with the
Contractors the Engineer called again for a Site meeting to
improve the preparation work to be done by the Contractors

concerned.

2.0 CONTRACT ITEM SECTION V/5, ITEM 5.5.8,2

Thig item Training.at Site with the sub-items a,b,c,d,e,

and f Haé di'scussed‘in detail with BBC.

As a result, the following steps have to be taken by BBC to
compile a test programme to teuch the trainee according
their contractual obligatirns :

= Preparation of a training programme divided in chapters for
activities (Lessons) for construction,erection,testing and

commissioning.

1
1

Page 1. of 2 pages

Action by

and Date
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Consulting Engineers
rject No, 1 3759 , €5D No, : 0080

al No.: 353 - b ' Page 2 of 2

Action by
- and Date

= Submimsion of this programme to the Engineer for
approval.

- Time schedule for all prograrmes as listed above
ineluding duration of the individual lectures-and relation

to the activities listed on in the programme.

; - Preparation of instruction materials of sufficient .
quantity to illustrate all components necessary for the

training basic requirements as per item 5.5.8.2.C.

~ Training Personal chart which clearly defines the
responsible Engineers for section as @

Hlechanical, Instrumentation and Control, Electrical etc.

' BEC promised to start with the training st Site beginning
of October'86. '

The Engineers advised BBC that at least for the INITIAL
OPERATION Phase of the Project the Owners staff must be
aducated to be able to assist cduring the initial run as
per contract requirements item S5.6.h,

The Contractor has to take into consideration that for on
the spot demonstration a groups of max. 1G trainee should
participate otherwise the effect of the demonstration will
be insufficient. . :
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