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ABSTRACT

The disaggregation of a technology package is necessary for the development and utilization
of local manufacturing and human capabilities. The capacity for disaggrcgation promotes and is
in turn promoted by the growth of technological capability. It could therefore be a key element
in the technological self-reliance of developing countries.

This disaggregation model of the petrochemical industry was prepared by the Board of the
Cartagena Agreement and reflects to a certain extent the level of industrialization in the Andean
region. A practical method, it was the result of (a) a general analysis of the development of
industrial prejects in the petrochemical sector; (b) a detailed analysis of all the activities and
clements that go into successful petrochemical projects; and (c) the systematization of isolated
technological disaggregation efforts undertaken in the Andean region.

The disaggregation proposed in this model is designed to be applied continuously, from the
time of the first idea for a plant to the time of its start-up. The model can be extended by
analogy from the petrochemical industry to the chemical industry in general.

The structure of the model and of each of its parts is based on qualitative, quantitative,
descriptive and ordering criteria. The fi~st three m=ke a detailed disaggregation possible, while
the last serves as a guideline for the overall structure of the disaggregation.

The qualitative criteria cover only what is to be done and who is to do it.

The quantitative criteria place a value on the disaggregated parts that is based on the
amounts of national, subsegional and foreign costs and labour involved in each activity.

By means of the descriptive criteria, all the parts making up the project are disaggregated
and characterized according to how they participate in it.

The ordering criteria are the basis for the establishment of a coding system used with special
sets of forms that are used for recording all the data that make up the model.

The second part of the work is a manual for the use of the model. It consists mainly of
sample filled-out forms, glossaries, explanations of the coding system and instructions for the
user. A compl.te set of blank forms is provided.




SOMMAIRE

Une enveloppe de techniques devra nécessairement &tre dissociée en vue du développement
et de l'utilisation du potentiel manufacturier et humain d’un pays. La capacité de dissociation et
la croissance du potentiel technologique se renforcent mutuellement et la premiére pourrait par
conséquent étre un élément clef de 'autosuifisance technologique des pays en développement.

Le modele de dissociation de I'industrie pétrochimique a été élaboré par le conseil de
I’Accord de Carthageéne et il refltte dans une ceitaine mesure le niveau d’industrialisation de la
région andinc. C’est une méthode pratique qui a été élaborée sur les bases g) d’une analyse
générale de la mise en ceuvre des projets industrielr dans le secteur pétrochimique, ) d’une
analyse détaillée de toutes les activités et tous les éléments que I'on trouve dans les projets
pétrochimiques réussis, et ¢) de la reprise méthodique des efforts isolés de dissociation
technologique entrepris dans la région andine.

La dissociation proposée dans ce modeie doit, en principe, pouvoir se faire de fagon
ininterrompue depuis le moment ou est congue I'idée d’une installation jusqu’au moment du
démarrage de I'installation. Le modéle étudié pour I'industrie pétrochimique peut &ire étendu
par analogie a I'industrie chimique en général.

La structure du modetle et de chacune de ses parties est fondée sur des critéres qualitatif,
quantitatif, descriptif et ordinateur. Les trois premiers groupes de critéres permettent une
dissociation poussée tandis que le dernier donne le principe autour duquel s’ordonne I'ensemble
de la structure du fractionnement.

Les critéres qualitatifs concernent uniquement ce qui est 4 faire et qui devra le faire.

Les criteres quantitatifs attribuent aux éléments résultant de la dissociation une valeur qui
est fonction des apports de fonds et de main-d’ceuvre nécessaires a 1’échelon national et sous-
régional et devant provenir de I'extérieur.

A T'aide des critéres descriptifs, on dissocie et définit toutes les parties constituant le projet
en fonction des modalités de leur participation a celui-ci.

Les critéeres ordinateurs forment la base sur laquelle repose un systéme de codage utilisé
avec des séries spéciales de formules qui sont utilisées pour I’enregistrement de toutes les
données constituant le modéle.

La deuxi®éme partiec de 'ouvrage consiste en un manuel 2 I'intention des utilisateurs du
modele. Elle se compose essenticllement d’exemples de formules remplies, de glossaires,
d’explications du systéme de codage et d'instructions pour I'usager. Un jeu complet de formules
vierges est joint.




EXTRACTO

La desagregacion de un paquete de tecnologia es necesaria para el desarroilo y la utilizacién
de las capacidades manufactureras y de los recursos humanos locales. La capacidad de
desagregacién promueve el crecimiento de la capacidad tecnoldgica y, a su vez, es promovida
por éste. Por consiguiente, puede constituir un elemento clave en Ia autosuficiencia tecnoldgica
de los paises en desarrollo.

Este modelo de desagregacién de la industria petroquimica fue preparado por la Junta del
Acuerdo de Cartagena y refleja. hasta cierto punto, el nivel de industrializacién de la regién
andina. Constituye un método practico, y fue resultado de a) un anélisis general del desarrollo
de los proyectos industriales en el sector petroquimico; b) un andlisis detallado de todas las
actividades y clementos que entran en los proyectos petroquimicos eficaces; y ¢) la
sistematizacién de medidas de desagregacién tecnolégica aisladas que se habian emprendido en
la regi6én andina.

La desagregacién que se propone en este modelo estd concebida para aplicarse
continuamente, desde que surge la primera idea de una planta hasta el momento en que ésta se
pone en marcha. El modelo puede extenderse, por analogia, de la industria petroquimica a la
industria quimica en general.

La estructura del modelo y de cada una de sus partes se basa en criterios cualitativos,
cuantitativos, descriptivos y de procedimiento. Los tres primeros permiten una desagregacion
detallada, mientras que los Wltimos sirven como guia para la estructura global de Ia
desagregacion.

Los criterios cualitativos comprenden sélo lo que se har4 y quién debe hacerlo.

Los criterios cuantitativos asignan un valor a las partes desagregadas ¢l que se basa en las
cantidades de costos y mano de obra nacionales, subregionales y extranjeios que requiere cada
actividad.

Con los criterios descriptivos, se desagregan todas las partes que integran el proyecto y se
caracterizan segun la forma como participan en él.

Los criterios de procedimiento sientan la base para el establecimiento de un sistema de
codificacién que se utiliza con series especiales de formularios, empleados para registrar todos
los datos que integran el modelo.

La segunda parte del trabajo es un manual para la aplicacién del modelo. Consiste
principalmente en muestras de formularios rellenados, glosarios, explicaciones del sistema de
codificacién e instrucciones para el usuario. Se suministra una serie compieta de formularios en
blanco.
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Preface

The capacity for disaggregation of technology, sometimes known as the *“‘unbundling” of
the technology package, is a key element in promoting the technological self-reliance of
developing countries. It is an essential aid in the choice of technology and its acquisition on
suitable terms and in the development and utilization of local manufacturing and human
capabilities. The ability to disaggregate promotes and is in turn promoted by the growth of local
technological skills. Though the concept is by now well recognized, its translation into concrete
tasks and practical guidelines suitable for application to specific industries has not so far been
widely attempted.

The importance of providing such practical guidelines for disaggregation cannot be over-
emphasized in the case of the petrochemical industry. The Board of the Cartagena Agreement'
decided to prepare a Basic Tecknological Disaggregation Model (BTDM) for this industry, with
the International Development Research Centre, Canada, and the United Nations Industrial
Development Organization (UNIDO) contributing to it.

This disaggregation model for petrochemical projects was prepared by a working party
made up of professional experts from the member countries of the Cartagena Agreement, co-
ordinated by the Board through its Technological Policy Group. The experts from member
countries were Alfonso Burgoa Teran (Bolivia), Marco Tulio Restrepo (Colombia), Edmundo
Rojas Ruiz (Ecuador), Gilberto Garcia G. (Peru) and Cetulio Alvarez U. (Venezuela). The
members of the Board of the Cartagena Agreement were Luis Soto Krebs, Rail Vizquez
Rodriguez, Julio de l1a Roche V. and Diego Crtiz Villa.

The original structure of the model underwent various revisions, finally taking the form of
this first edition, which was adopted by the Group of Subregional Experts? meeting at the
headquarters of the Board of the Cartagena Agreement in Lima between 26 February and 2
March 1979. -

The model was compiled and published in Spanish. With a view to making such a model
available to a larger number of developing countries, UNIDO has, with the kind consent of the
Board of the Cartagena Agreement, translated and brought out this language edition in the
Development and Transfer of Technology (DDT) series.

Apart from concepts and broad guidelines which may be relevant to different types of
industrial projects, the model can provide a detailed inventory of not only the hardware but also
the human resources required. The model, as developed, can also serve as a planning and
management tool for the construction of petrochemical projects. It is hoped that this model will
be of practical use to the decision makers and the technical and managerial personnel of
developing countries.

Within its Technology Programme, UNIDO intends to develop and publish similar
guidelinec for disaggregation in other important industrial sectors.

'The Cartagena Agreement, signed in May 1969 between the Governments of Bolivia, Chile, Colombia, Ecuador and Peru was
designed to promote subregional integration. The Government of Venezuela adhered to this Agreement in 1973.

’The subregion is defined as that made up of the countries of the Andean Group: Bolivia, Chile, Colombis, Ecuador, Peru and
Veneruels.




EXPLANATORY NOTES
The symbol ¢ refers to the tonne (1,000 kg).

The following abbreviations are used:
BTDM  Basic Technological Disaggregation Model
JUNAC Board of the Cartagena Agreement (Junta del Acuerdo de Cartagena)

The designations employed and the presentation of the material in this document do not imply the
expression of any opinion whatsoever on the part of the Secretariat of the United Nations concerning
the legal status of any country, territory, city or area or of its authotities, or concerning the delimitation
of its frontiers or boundacies.

Material in this publication may be freely quoted or reprinted, but acknowledgement is requested,
together with a copy of the publication containing tlie quotation or reprint.

Mention of firm names and commercial products does not imply the endorsement of the United
Natiions Industrial Development Organization (UNIDO).
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Introduction

Background

A characteristic of the contemporary world is
the decisive influence which the possession of
knowledge and the capacity to use it have on the
economic and social development of countries. It s,
too, the possession of knowledge ihat enables
countries to act independently within the inter-
national ccmmunity.

Much has been said regarding the importance
of foreign capital in creating dependence among
countries, and Governments have taken practical
steps to regulate its activity. When it comes to
technology, however, very little progress has been
made in developing effective measures for regulat-
ing this factor of production. Yet technology is as
important a factor as capital in creating depend-
ence. It can be said that technology is a generator of
capital, as can be seen from the fact that most of the
industrialized countries are basically so because
they possess and sell technology. The Federal
Republic of Germany, Japan, the United States and
others provide excellent examples of this. Conse-
quently, what is needed is to accord technology its
rightful importance and, at the very least, treat it
like capital when it comes to studies of industrial
projects.

However, the countries of the Andean sub-
region, in their eagerness to meet their technological
development needs, have mainly depended on
foreign sources of technology, sometimes resulting
in such undesirable results as the following:

Solutions inappropriate to the characteristics
of their economic dev lopmen:

Extremely high costs

Limited possibilities of choosing between
different solutions and alternatives

The supplanting of local production

The underemployment of local scientific and
technological resources

Political and economic decisions conditioned
by technological solutions imposed from the
outside

Many unsatisfied needs because of the inade-
quacy of the imported technological solutions
An accentuation of techrological dependence

The main cause of this has been the systematic
recourse to turnkey packages for obtaining the

necessary technology transfer. As a result, local
professionals have not beta involved to the extent
which they needed for their own development, but
have, to a large extent, been spectators of the
technological development of their countries.

This has led to the paradoxical situation that
local professionals have not been employed more
extensively because they were not regarded as
sufficiently qualified, while at the same time they
have not developed their capacities to the full
because of the lack of effective opportunities for
doing so. Similar considerations can be put forward
regarding the subregion's capacity to produce
capital goods and provide technological services.

The Andean countries are well aware that all
this has combined to maintain their present
situation of technological underdevelopment, whick
they recognized openly in the Bogotd Declaration
of 16 August 1966. In an attempt to change this
situation, the Andean Governments provided
themselves with three fundamental tools: Decision
24 (Common rules for the treatment of foreign
capital, and concerning trade marks and patents,
licences and royalties), Decision 84 (Bases for a
technological development policy), and Decision 85
(Industrial property).

We are here mainly concerned with Decision
84 which lays down guidelines for a policy designed
to combat the subregion’s scientific and technical
underdevelopment.

This policy has found sxpression in the various
work programmes and specific projects which are
now in full development or which have been
submitted for the consideration of the Cartagena
Agreement Commission. One of the instruments of
the policy identified in Decision 84 was the
technological disaggregation of projects, and the
Basic Technological Disaggregation Model
(BTDM) for petrochemical projects, described in
this publication, is one of the practica! results of the
programmes pursued under Decision 84.

On the technological disaggregation of pro-
jects, Decision 84 proposes that applications for the
importation of technology must be accompanied
by information which makes it possible to identify
in disaggregated form the core (medullar) and the
peripheral technologies included in the importa-
tion. Such a disaggregation of the technological
component will make it possible, among other
things, to correct the traditional practice of buying
technology in sealed packages containing elements

1




A basic techmological disaggregation model

of varying value, many of which can be supplied
locally.

The fundamental objectives of technological
disaggregation may be summed up as follows:

(a) To strengthen the capacity for planning,
administrating, evaluating and negotiating indus-
trial projects;

(b) To generate a bigger work-load for the
technological capacities existing in the subregion;

(¢) To promote the assimilation, devzlop-
ment and generation of technology;

(d) Toknow, well ahead of time, the amount
of the capital needed to finance the goods and
technological services which can be produced and
developed at subregional level.

Design of the BTDM

As a start in implementing Decision 84, a Basic
Technological Disaggregation Model has been
prepared for the use of the different types of
undertakings existing in the countries of *he
subregion. It has been designed in particular as a
practical working method for the disaggregation of
the implementation phase of petrochemical pro-
jects.

In keeping with the principles of the Cartagena
Agreement and Decision 84, the preparation of this
model was entrusted to a group of the subregion’s
engineers with highly varied and extensive ex-
perience in the direct bandling of industrial
projects. Use was also made of various regional
bibliographical sources and of other works on this
topic. Of special importance in this respect was the
project carried out by the Fondo Colombiano de
Investigacién Cientifica y Proyectos Especiales
Francisco José de Caldas (COLCIENCIAS) in co-
operation with the Grganization of American States
(OAS).!

An additional method used by the experts from
the subregion in constructing the model was to
apply it to industrial projects already completed or
being carried out in the petrochemical sector. In
constructing the model, industrial projects and
technological disaggregation were considered as a
single dynamic whole. Starting from the definition
of a project as the combination of studies and
activities which lead to the materialization of an
idea, an attempt was made to undersiand fully all
the aspects of management and administration
(labour, financial, technological, operational and
commercial) needed to make possible the materiali-
zation of this original idea.

'H. Raill Barnett and others, Desagregacidn tecnoldgica
valorada de proyectos, sector estatal de refinacidn y pesro-
quimica de Colombia (Evaluated Technical Disaggregation of

Projects, Siate Refining and Petrochemical Sector of
Colombis) document DTV (1978).

According to this concept, the project must be
the subject of a continuing global analysis of every
one of its parts in order to ensure that the decisions
taken at each step are the best. Its parts must never
be considered as isolated events because, although it
is possible to differentiate clearly between them and
even to find them a supposedly logical sequence in
time, the treatment must be of the whole, and its
progress continuously analysed so that new con-
siderations and modifications to decisions already
taken can be introduced in good time. It must not be
forgotten that there are usually considerable
differences between a project as originally con-
ceived and as finally realized and that even the
overall concept can be modified.

Thus techaological disaggregation has been
conccived as a whole, covering all the technical
aspects of every facet of the industrial project, and
being applied in fuli throughout the life of the
project from its genesis as an idea to its final
materialization as a factery operating and sup-
plying its products for marketing in regular form. In
this way, management has an instrument that will
enable it to know in detail the human, economic and
physical requirements of the project and to forecast
the demand for goods and services. This in turn will
provide a sufficiently realistic idea of the possibility
cf undertaking any project successfully, either
directly or through third parties.

Further action planned by the Board of the
Cartagena Agreement includes supplementing this
model with an analysis of the administrative,
financial and commercial management of petro-
chemical projects and extending its use to other
priority industrial sectors in the subregion so that
eventually there will be available a complete and
fully tested instrument for disaggregation in all
fields.

Finally, it should be understood that disaggre-
gation cannot be carried out by one man in an
organization or even by one section. Its practical
application is the work of multidisciplinary teams
and its results will only match expectations when its
objectives and principles form an integral part of
the thinking and structure of national industrial and
even governmental organizations. Consequently,
the formation of teams for the administration and
management of all parts and phases of projects
should be encouraged and the teams made res-
ponsible for directing and carrying out the activities
involved in implementing the project, including its
technological disaggregation.

Purpose and use of the model

The main purpose of this edition of the BTDM
for the implementation phase of petrochemical
projects is to provide the subregion’s managem cnt
engineers responsible for the development of this
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important industrial sector with an instrument
which will enable them to improve working
methods in the planning, control, evaluation and
development of the projects in a form which will be
of greatest benefit to the technological development
of their countries.

The specific objectives aimed at are as follows:

(a) To provide a working tovl for strengthen-
ing the administrative and negoticting capacity of
enterprises by encouraging the utilization of the
technological capsacity existing in the subregion;

(b) To provide a working instrument to
facilitate the programming and follow-up of the
project at its different phases and stages;

(c) Todetermine and plan the manpower and
material resources needed for the proper implemen-
tation of the project;

(d) To know sufficiently in advance the
amount of untied capital needed to finance possible
activities or equipment which could be developed or
produced at subregional level;

(e¢) Topromote and support the development
of the existing subregional technological capacity:

(» To reduce gradually the importation of
industrial plants in sealed packages;

(g9 To promote subregional technological
assimilation, adaptation and resecarch through
better knowledge of industrial projects.

The model is envisaged as a carefully struc-
tured but flexible general working tool which can be
adapted to the different operational methods used
by firms in the subregion. It can also be processed
and handled by computer technicians, thus facilitat-
ing the collection and storage of information and
experience of great value to the firms.

The model proposed is a practical method of
work which is the result of:

(a) A general analysis of the development of
industrial projects in the petrochemical sector from
their gestation as ideas to their completion;

(b) A detailed analysis of all the activities and
clements which form part of and make possible the
realization of petrochemical projects;

(¢c) The colleciion and systematic recording
of isolated individual efforts undertaken in the

subregion in the field of technological disaggrega-
tion.

Since the petrochemical industry is one of great
technological complexity as regards both the
processes and the equipment used, the model can be
extended by analogy to the chemical industry in
general. Such an extension of the use of the model
appears even more feasible when it is remembered
that, in preparing the model, specific projects
covering various industrial brznches such as
fertilizers, petrochemicals and refining were taken
as points of reference. The projects contributed by
the member countries were the following:

Fertilizer complex: ammonia/urea, 300 t/d
(PETROPERU, Talara, Peru)

Ethylene plant: 100,000 t/a (POLICOLSA,
Barrancabermeja, Colombia)

Esmeraldas refinery: 50,000 bbl/d (CEPE,
Esmeraldas, Ecuador)

Chlorine-fluorine-methane plant: 9,000 t/a
(PRODUVEN, Valencia, Venezucla)

Phenol plant: being planned (YPFR, Bolivia)

In order to familiarize professional technol-
ogists with the BTDM metnod of technological
disaggregation, a description of the methodolog® of
the model is given in part A, while part B is a manual
for the use of the model in the implementation
phase of a project. The manual contains explana-
tions and instructions that make it easier for the
users to understand and apply the method. In
addition to general and specific instructions for
each of the disaggregation criteria used, there are
model forms for recording the activities, sub-
activities, systems and subsystems identified in the
BTDM.

It is, of course, essential that those responsible
for projects and users of the model be convinced of
the benefits of disaggregation and have the
necessary personnel resources to put the model into
practice.







Part A

Methodology of the model

1. Disaggregation snalysis procedures and methods

The structure of the model and of each of its
parts his been built up by using certain analysis
procedures based on different criteria. It is possibie
to break down a petrochemical project using
criteria of a qualitative, quantitative, descriptive
and ordering nature. The first three procedures
make possible the detailed disaggregation, while the
last has served as a guideline for the overall
structuring of the disaggregation. To help the user
understand the model’s terminology, definitions are
given in annex I (Definitions of terms for the Basic
Technological Disaggregation Model).

The analysis procedures used in structuring the
model were:

Qualitative disaggregation procedure
Quantitative disaggregation procedure
Descriptive disaggregation procedure

These procedures can be defined as follows.

The “qualitative disaggregation™ criteria are
so named because the disaggregated parts only
cover an action, work or occurrence to be carried
out or evaluated in relation to the one carrying them
out, who may be the owner himself or a contractor
or both.

The “quantitative disaggregation” criteria are
so called because the purpose of the disaggregation
is to place a valuation on the disaggregated parts.
This valuation is based on the amount of the
national, subregional and foreign costs represeated
by each activity and also by the quzntity of man-
hours involved, a distinction being drawn between
national and subregional manpower and foreign
manpower.

In the *‘descriptive disaggregation” criteria, all
the parts making up the project are disaggregated
and characterized accordiag to how they participate
init.

In analysing and evaluating a petrochemical
project, the model provides for three methods to be
followed: assessment, valuation (quantification),
and characterization. These are applied directly to
the disaggregation criteria mentioned above. The
relationship between those criteria and the analysis
methods is.as follows:

Criterion (procedure) Method
Qualitative disaggregation — by assessment
Quantitative disaggregation — by valuation
Descriptive disaggregaticn — by characterization

2. Overall structure

The model is based on a practical and flexible
general plan that makes it possible to identify and
disaggregate the phases, activities or events that
take place throughout the life of a project.

In order to make clear the scope of some of the
technical terms used, a working glossary has been
incorporated in the model as annex II (Glossary of
technical terms).

To determine the scope of the werk, a global
analysis was made of each industrial project, from
which it was found possible to distinguish phases,
stages and basic components or parts, each of which
is dealt with below. This provided a starting point in
the preparation and structuring of the model.

Phases of an industrial project

In considering an industrial project, it is
generally possible to visualize phases of work
through which it passes and which are clearly
distinguishable from each other but have inter-
connecting activities.

To clarify this idea, it may be said that “‘phase”
in the model means the major grouping of actions,
activities and events occurring during the devel-
opment of an industrial project. The model has
identified the following five work phases: genera-
tion, financing, implementation, operation, and
marketing.

It may be noted that the order in which they are
listed above does not necessarily imply a sequence
for carrying out the activities since many of them, in
keeping with the method of handling the proiect,
can and should be carried out simultaneously.

The disaggregation model here proposed is
specifically designed to be used in the implemen-
tation phase. The main reasons for this choice are as
follows:

(a) Implomentation is one of the most
intensive phases in the development of a project. In

5
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it, the human and technical resources and the
investment required must be used in the best
possible way;

(b) It is the phase in which the greatest use is
made of technology in the usual sense of the term
which is the one accepted in this work.

It must be emphasized that what has just been
said in no way detracts from the importance of the
remaining phases, which should be analysed equally
thoroughly with a view to including them in an
expanded disaggregation model.

The implementation phase, which is the subject
of this BTDM, can be further broken down into the
different activities and events which take place init.
The major division is into “‘stages™ and *‘basic
components™ .

Stages

Stages are those activities and events which
take place in this phase of the project and which can
be grouped together as clearly distinguishable parts
of its development. Disaggregation of the imple-
mentation phase produces the following stages:

Studies for the implementation phase
Choice of process technology

Basic engineering

Detailed engineering

Purchasing services

Construction and assembly
Acceptance and start-up

Normally, these stages succeed each other in
the order listed above. However, certain meascres
can or should be carried out simultancously for all
or some of these stages.

The disaggregation criterion for each of these
stages is intended to enable the owner to distinguish
and decide which activities he can undertake
directly and which should be done through
contractors. Hence, certain actions or subactivities
are included in more than one stage. Itis then for the
owner to decide the stage in which they are to be
definitively considered.

Basic components

These are the components which .dentify,
characterize or serve to give material form to the
project being analysed and which simultaneously
support or supplement the activities or actions
grouped together in each stage. The following are
some of the basic components: processes, equip-
ment, technical services, requisite technical per-
sonnel, instrumentation, and electrical system.

In view of their vital importance in the project,
the following are disaggregaied in the model:

Basic component, processes
Basic component, equipment

The processes component is of outstanding
importance because it represents the core of an
industrial project. The equipment component gives
material form to the process selected and, in
addition, is closely tied in with the capital
inventories which constitute the other part of this
work.

Figure I shows in schematic form the overall
structure of an industrial project as described
above.

Figere 1. Techmological disaggregation of 2a industrial project
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IDsaggregation valid for the implementation phase.

3. Detailed disaggregation of the implementation
phase

In accordance with what has been said above,
detailed disaggregation is carried out for each stage
and each basic component in the implementation
phase of an industrial project. This is done in the
following manner.
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Disaygregation of the stages

The stages are disaggregated by applying
qualitative and guantitative criteria.

Qualitative disaggregation

Disaggregation of the stages into activities and
subactivities is based on a qualitative criterion
because they all include actions, work or events
which must be carried out or evaluated as part of the
development of an industrial project. This disag-
gregatior: is shown in diagrammatic form in figure
I

Figure IIl. Qualitative disaggregation of a stage
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Activities

Five groups of activities, based on their
common characteristics, have been identified for
cach of these stages:

Basic tasks

Technical services
Technical documents
Rules and procedures
Conditions or restrictions

Subactivities

Each group of activities has been broken down
into a series of successive subactivitics. The
appropriate form with the subactivities disag-
gregated for each stage is given in the corresponding
section of the manual in part B.

The method established for qualitative disag-
gregation is assessment.

Quantitative disaggregation

The quantitative disaggregation of the stage is
based on the same structure as the qualitative
disaggregation, i.c. the parts have been classified
into activities and subactivities, as shown in
figure III.

Figure IlI. Quantitative disaggregation of a stage
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Activities

Three groups of quantifiable activities have
been identified for the stages:

Basic tasks
Technical services
Technical documents

Subactivities

Quantitative disaggregation applies to the
subactivities identified in the qualitative disag-
gregation which lend themselves to evaluation in
terms of money and man-hours. The quantifiable
subactivities identified for the present model are
given in the manual in part B.

The method established for the quantitative
disaggregation is valuation (quantification).

Disaggregation of the basic components

it is important to disaggregate these compo-
nents because of their effect on and their role in the
different stages into which the implementation
phase of the project has been divided. It is necessary
for them to be identified clearly.
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The method! used for the basic components is
descriptive disaggregation.

As in the case of the stages, the basic
componer:is have a common disaggregation struc-
ture divided into “processes™ and “‘equipment””.

Bas:c component, processes

The order -stablished ror the descriptive
disaggregation «i this component is based on a
typical block diziram of production in industrial
chemical plants. 1t takes into account everything

that happens from the arrival of the raw material,
follows its transformation step by step and ends
with the delivery of products, by-products and
waste products. In short. it is the qualitative,
quantitative and descriptive identification of the
activities and elements that make up the process,
according to their main characteristics.

A general block diagram of the processes
involved will be found in annex I11.

The structure established for the descriptive
disaggregation of the basic component, processes, is
composed of groups, systems and subsystems, as
will be seen from figure IV.

Figure IV. Descriptive disaggregation of the basic component, processes
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Groups

These are determined by everything that
contributes to, occurs in and derives from a process.
Three groups are distinguished:

Requirements

Main operations and equipment

Products

*Group™ and *'stage’ are equivalent in their
respective descriptive and qualitative disaggre-
gation diagrams, which is why the group will be
taken as the basis for determining the degree of
disaggregation attained in the descriptive disag-
gregation criteria.

Systems

These cover the parts which occur in or are
obtained from the process. Since every group has its
own specific characteristics, a descriptive disag-
gregation has been made of each one, which has
produced the systems shown in figure [V.

The operations involved in the processes and
the equipment used most in each of the systems are
brought together in the model with a view to
identifying that equipment and thus facilitating its
disaggregation.

Subsystems

The descriptive disaggregation for each system
has been prepared in a very general form since the
processes differ from each other because of the
variety and characteristics of the raw materials and
operations involved and the products to be
obtained. It is for the user of the model to adapt it as
necessary to the process under study.

The subsystems proposed in the model will be
found in the manual in part B.

The method established for the descriptive
disaggregation of the basic component, processes, is
characterization.

Basic component, equipment

The disaggregation of this component is based
on a study of the specific projects contributed by the
member countries which aimed at identifying all the
equipment and some of the materials needed for an
industrial chemical plant. From this list, the capital
goods required to carry out the process were
selected and grouped together.?

‘The auxiliary and suppon equipment (laboratories,
machinery, tools etc.) and all the non-disaggregated materials
are equally important and will have to be disaggregated and
analysed in subsequent studies. This can be done by the user of
the model as the need arises and in conformity with the
general structure of the method.

Disaggregation of this basic component is
highly specialized but more easily understood, since
it is something which is more commonly used by
and familiar to professional engineers.

Groups

These are, properly speaking, the capital goods
involved in the erection of an industrial plant. The
model takes into consideration fourteen groups of
main equipment, the nomenclature used being that
generally accepted in the industry.

The groups identified in the model are as
follows:

Furnaces and boilers

Pressure vessels

Heat transfer

Storage tanks

Pumps

Compressors

Turbines and internal combustion engines

Tubing and accessories

Electrical equipment

Instruments

Valves

Metal structures and ducts

Miscellaneous vessels

Miscellaneous equipment

Systems

The system disaggregation structure is ap-
plicable to all equipment. The following systems
have been identified:

Codes, norms and standards

Requirements of the process

Design, manufacture and assembly conditions
Accessories and minor equipment

Main materials used

Classification

Subsystems

This is the descriptive disaggregation of the
systems mentioned above. The subsystems which
the model identifies are shown in the manual.

Figure V shows in schematic form the disag-
gregation structure of the basic component, equip-
ment.

The method established for the descriptive
disaggregation of this component is characteriza-
tion.
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Figure ¥. Descriptive disaggregation of the basic component. equipment
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Including reactors,

4. Graphic layout and ordering of the model

Specific graphic layouts and systems of order-
ing have been designed for the working methcd
described above. These form an integral part of the
basic model.

Special sets of forms have been designed
for each disaggregation procedure in order to
facilitate the handling of the model in the form of
fiches or cards. The layout of these forms pro-

vides for the systematic and coirect recording
of information.

To maintain the correct order, a coding system
has been prepared as a means of listing numerically
each and every part of the model.

The criteria used to prepare the coding system
and the forms are explained in greater detail in the
manual which follows.

Figure VI shows the general plan of disag-
gregation in the implementation phase.
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1

Figure VI. General plan of the techmological disaggregation of the implementation phase
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Part B

Manual for the use of the BTDM

This manual is a guide to the practical
appliciition of the Basic Technological Disaggrega-
tion Model (BTDM) for the implementation phase
of petrochemical projects. Originally. it was specifi-
cally addressed to those undertakings in the Andean
subregion which are involved in the development of
this industrial sector.

The manual aims to familiarize the industry’s
=ngineers vith the technological disaggregation
method and to illustrate as fullv as possible the
procedures for applving that method.

To do this, the manual provides explanatory
guides and model forms to make it easier to
understand the application of the model. However,
since disaggregation represents a newly systema-
tized working technique for carrving out industrial
projects, the theoretical description of the model
contained in the previous section should be read
first.

The manual will be revised as necessary. with
respect to both the method itself and the explana-
tory guides. in the light of experience gained from
the practical application ot the BTDM.*

1. The forms

The forms have been specially designed to
make the operation of the disaggregation model in
the office easier through the use of sheets or cards.
Their pattern is very simple. The design of each is
related to the disaggregation criteria and hence to
the follow-up methods envisaged in the model. To
distinguish the different forms physically (quali-
tative, quantitative or descriptive disaggregation).
different coloured cards, clipped corners, etc. may
be used.

A set of forms, comprising a2 main card
followed by one or more continuation cards. has
been designed for each disaggregation criterion,

'Any queries. comments, suggestions and observations
arising out of the use of the manual may be sent to:

Board of the Cartagena Agreemeut

Technology Policy Group

Avenida Paseo de 1a Republica 3895 (San Isidro)

Casilla de Correo 31237

L.ima, Peru

I1n addition, there is a special form which has
been designed to show in summary form the main
characteristics of the project.

As a practical illustration of the designs
adopted, blank specimen forms will be found in
annex IV.

2. Coding

In order to ensure that the order established in
the BTDM is maintained, each of its parts has been
coded numerically. This also makes possible the
computerized handling and systematic storage of
the information and will make it easier to
incorporate experience acquired in new projects.

Each structural part of the disaggregation
model has a place in the coding adopted, the order
being from left to right and from lesser to higher
degree of disaggregation. The four last digits are
reserved for coding the detailed disaggregation
reached in the present model.

The model does not use up all the numbers
reserved for each place, which leaves room for
expansion in case of need. This is made easier by the
fact that the coding is decimal.

The distribution of the coding adopted is
presented in figure VII and the coding table. From

Figure VIL. Disaggregation model coding scheme

m (2 (3 ) (5 (8)
00 00 00

{position)

> Disaggregation procedure

- Project phases

INomenclature to be used according to the disaggregation
procedure.
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DISTRIBUTION OF CODE NUMBERS

Subject

Position in scheme

th

2)

(3

(4

5

)

Phase

Generation

Financing

Implementation

Operation

Marketing
Disaggregation procedures

Qua'itative

Quantitative

Descriptive

Fundamental components

Processes
Equipment

Groups (corresponding to processes)
Requirements

Products
Main operations

Groups (corresponding to equipment)
Furnaces and boilers
Pressure vessels
Hea: exchange
Storage tanks
Pumps
Compressors
Turbines and internal combustion engines
Tubing and accessories
Electrical equipment
Instruments
Valves
Meztal structures and ducts
Miscellaneous vessels
Miscellaneous equipment

Stages

Studies for the implementation phase
Choice of process technology

Basic engincering

Detailed engineering

Purchasing services

Construction and assembly
Acceptance and start-up

Systems (corresponding to the requirements group)

Raw materials

Catalysts

Chemical products
Ingredients and additives
Basic services

Systems (corresponding to the operations groun)
Transport of raw materials
Unloading of raw materials
Storage of raw materials
Charging of raw materials
Transport or catalysts
Unloading of catalysts
Storage of catalysis
Charging of catalysts
Transport of chemical products
Unloading of chemical products
Storage of chemical products
Charging of chemical products
Transport of ingredients and additives
Unloading of ingredients and additives
Storage of ingredients and additives
Charging of ingredients and additives

01
02
03

01
02

01
02
03

0s

07
08

10
It

13
4

0t
02
03
05

07

0l
0z
n3

0s
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Positton i scheme

Supsect th [N] 3 4 (5 (L]
Conditioning of raw materials 17
Pre-treatment of raw matenials 18
Final conditioning of load 19
Transformation 20
Recovery and regeneration 21
Treatment of transformation discharges 22
Conditioning of products 23
Finishing of products 24
Packaging of products 25
Transport of products 26
Storage of products 27
DGispatch of products 28

Systems (corresponding to the products g-oup}
Main 01
By-products 02
Waste products 03

Systems (corresponding 1o the equipment group)
Codes. norms and standards 01l
Requirements of process 02
Design, manufacture and assembly conditions 03
Accessories and minor equipment 04
Main materials used 05
Classification 06

Activities
sreas and tasks [i]]
Technical services 02
Technical documents 03
Rules and procedures 04
Conditions or restrictions 05

figure VII, the equivalent degrees of disaggregation
reached in the different procedures envisaged in the
model can be established. The coding table shows
the distribution of the proposed code numbers.

3. Instructions for the user

The pattern of the instructions is; brief
presentation of the aims and purposes; explanations
or instructions regarding the content of the forms;
instructions for the use of the forms; coding;
explanation regarding the follow-up method.

The model forms given in the manual are keyed
numerically (e.g. [3a.2.3.]) to the appropriate part
of the text which explains their use.

3a. General instructions for all forms

Ja.1. The general purpose of the BTDM is to
increase the ability of its users to negotiate, execute
and administer industrial projects by ensuring that
they have a fuller and more detailed knowledge of
those projects. It is hoped that one of the main
results of appiying it will be an increase in the
ainount of work given to subregional enterprises for
the production of capital goods and the provision of
technological services.

3a.2. Although the model has been built up
on the basis of the implementation phase, the disag-
gregation has been designed as a whole to be used in
full and continuously throughout the development
of the project. In the method adopted, all the
elements and parts are considered of equal import-
ance in the development of the project, the only
distinction between them being the degree or level
of disaggregation wkich they represent.

3a.2.1. Disaggregation is a managerial in-
strument to be used at all times as a support and
basis for making decisions.

3a.2.2. The model must be applied in full
throughout the project, from its gestation as an
idea, through its realization in the form of a plant,
up to its entry into normal operation and produc-
tion. These time situations are shown in the forms
under the terms ‘‘under study”, “‘under way' and
**completed””.

3a.2.2.1. The project is regarded as being
*under study” in the period beginning with the
gestation of the idea. In this period, the technol-
ogical disaggregation of the project is based on the
technical-economic information available (regard-
less of whether such information is from the
enterprise, accumulated from earlier projects,
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compiled from known bibliographies. obtained
from subregional and iniernational sources and
centres of technological information, or gathered
during visits to similar plants already in operation).

3a.2.2.2. The phase is “under way™” when
official approval has been given for its implementa-
tion, either using only the owner’s resources, or
wholly or partly through contracts with third
parties.

3a.2.2.3. The phase is regarded as *‘com-
pleted”” when the factory or plant has been accepted
officially and is in full operation and normal
production.

3a.2.3. In keeping with the foregoing defini-
tions. the initial application of the model dnring the
time the idea is being generated and consolidated
will be based on estimates, budgetary calculations,
bibliographical information derived from visits
made to similar plants, and analysis of the known
alternative processes which could be used in the
project. From this information, the first version of
the disaggregation will be prepared.

3a.2.4. The data recorded at the outset are
reviewed repeatedly. At every review, the estimated
and budget calculations initially recorded are
consolidated as development of the project pro-
ceeds. Itis of fundamental importance that a review
should be made prior to the taking of any decision.

3a.2.4.1. In this way, the final review will be
made when the plant is in normal operation and
delivering its products for marketing. The data
recorded in the final review constitute the full
consolidated information about the project as it was
finally completed.

3a.2.4.2. Each review will be numbered in
order and the date when it was started and
completed will be noted. It is particularly important
to indicate this period for the first disaggregation
exercise applied to the project and for its final
review.

3a.2.5. Because of the foregoing, it is recom-
mended that the group or working party made
responsible for carrying out the disaggregation of
the project should form an integral pari of the
managerial group or team responsible for its
planning, firancing, development and implemen-
tation (integral administration management).

3a.3. Theform entitled **Characterization of
the project’ serves as a kind of title page for the
disaggregation of the project. It provides a schema-
tic summary of the most relevant information on
the project and enables the user of the model to have

an overall vision of its progress at all times. In filling
in part 111 of the form, the block diagram: in annex
11l may prove helpful.

3a.3.1. A differeni ser of forms is used for
each of the disaggregation procedures used in the
model (qualitative, quantitative and descriptive).
Each set consists of various shetts, of which the first
one is a main sheet in whose heading are includzd ali
the general data needed to identify the project and
the disaggregation procedure. The form continues
with supplementary sheets of simplified desigr.. The
relevant disaggregation procedure is printed in the
left-hand margin of each form. When starting the
qualitative disaggregation of a *'stage™ or the
descriptive disaggregation of a “‘group’ the use of
the main sheet is required. Accompanyving the
specific instructions for the applicatior. of each
disaggregation criterion is the corresponding set of
model forms, which help to clarify and illustrate the
explanations.

3a.3.2. The qualitative and quantitative dis-
aggregation forms are patterned on the disaggre-
gation structure of the “stage™ and include
*activities” and “‘subactivities’.

3a.3.3. The descriptive disaggregation forms
are patterned on the disaggregation structure of the
“basic components” and include ‘‘systems” and
“*subsystems”’.

3a.3.4. The subactivities and subsystems re-
present the final degree or level of disaggregation
attained by the modei. Their development and
coding are printed on the respective forms. which
are included in this manual as a guide. The
additional details needed for a better understanding
of certain subactivities and subsystems Fave been
added in brackets after the correspona. 1g literal
description.

3a.3.5. The user should have sufficient blank
copies of the forms to meet the specific require-
ments of the project which is being disaggregated.
For that purpose, he should take as a guide the
activities, subactivities, systems and subsystems
printed on the model forms included in this manual.

3a.3.6. It should be borne in mind that,
although the relevant subactivities and subsystems
have been identified in great detaii, the model has
not exhausted all the possibilities. For some
projects, it will not be necessary 1o take into
consideration all those which have been included in
the model forms, whereas for others it may be
necessary to introduce additional considerations. It
is with this broad and flexible criterion that the
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breakdown of subactivities and subsystems con-
tained in the model is submitted to users.

3a.3.7. As a general rule, at the top of the
main sheet of each form will be noted the name of
the project. the code assigned by the user to identify
the project. the sequence number and date of the
review, as well as the state or situation of the project
at the time of making the review (under study. under
way or completed). An indication should also be
given of the departmemtal unit of the firm which is
responsible for the administration and management
of the project. the sheet number. and the code
corresponding to the disaggregation criterion.
Other data specific to the criterion applied will also
be included.

3a.3.8. A space headed “‘notes’ has been left
on this sheet for the inclusion of any abbreviations,
notes. observations or comments that the user
considers necessary as a result of the disaggregation
exercise.

3a.39. In preparing this model. every at-
tempt has been made to use the simplest, most
straighiforwardand universally knownterminology
and drafting. However, it is recommended that
users of the model read carefully the **Definitions of
terms” and the “Glossary of technical terms™
annexed to the manual.

3a.4. Each part of the disaggregation model
has been minutely coded in order to ensure that the
order is preserved. For that purpose. six positions
are envisaged (see figure VII above). On the left-
hand side. the forms have columns in which to note
the coding for position (1) in the coding scheme. It
should be noted that, in the model. none of the
positions given cover the entire numerical range,
which means thai moie are available for expanding
he disaggregation in case of need. as has already
been said.

3a.4.1. The coding scheme reserves two
places for positions (1) to (5). The series for each
runs from 01 10 99. as shown in the coding table of
the model. Position (6) has four digits and the series
runs from 0001 to 9999. The coding details for this
position are given directly on the model forms.

3a.4.2. As described in the methodology of
the model, for each disaggregation procedure, there
is a method to be followed (assessment, quantifi-
cation or characterization) which makes it possible
to controi and evaluate all the aspects and events
disaggregated. For that purpose, the right-hand
side of each form has been appropriately designed,
or space has been left for the corresponding
mechanism to be applied. The relevant explanations
accompany each specific case.

3b. Specific instructions
3b.1 Qualitative disaggregation form

3b.1.1. The purpose of the qualitative disag-
gregation is to make as broad an analysis as possible
of the *“'stages™ of the implementation phase of the
project. This is done by identifying all the work,
actions, events etc. which have to be considered
during the whole period of the phase and which
have been classified into “‘activities™ and “‘subac-
tivities™.

3b.1.2. The acuivities have been grouped
together, according to their particular characteris-
tics. as basic tasks: technical services: techmical
documents; rules and procedures; and conditions or
restrictions, as defined in annex I (Definitions of
terms for the BTDM). At the same time it will be
recalled that the subactivities represent the final
degree or level of breakdown of the activities thus
classified.

3b.1.2.1. A careful breakdown and analysis
of the subactivities involved in each stage make it
possible to determine which of them can be carried
out directly by the owner and which must be
contracted out to third parties, subregional or
foreign.

3b.1.3. At the top of the main sheet of the
form used for this disaggregation criterion, in
addition to the information noted in the general
instructions (3a.2.2. and 3a.3.7) are included the
name of the stage, the name of the activity and the
coding corresponding to this particular disaggrega-
tion criterion. In practice, a fresh main sheet would
be used for each activity. In the manual. for reasons
of space. this has not been done.

3b.1.3.1. It will be noted that in the quali-
tative disaggregation for a single case some
subactivities are put forward as alternatives.
However, it should be remembered that the
objective of the disaggregation is to ensure that in
the final version of the model, only those sub-
activities are retained which technically, econ-
omically and legally favour the owner, in accord-
ance with the policy guidelines of the Andean
Group, in particular its Decisions 24, 94 and 85.

In cases where the model offers no alternatives,
it will be for the owner to identify, from the
subactivities proposed, the most favourable course
of action.

1b.1.3.2. The negative type of wording of
some of the subzctivities, mainly in **conditions or
restrictions™, have been deliberately adopted in
order to attract the attention cf the owners, since
these subactivities represent the negotiating clauses
over which the contractors usually argue.
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3b.1.3.3. Many subactivities are repeated in
the disaggregation of the different stages, giving the
model its reiterative character. This adds to the
impiementation and negotiating possibilities of the
owner who, depending on the way of handling the
project. will decide on the most advantageous
situation for carrying out those subactivities.

3b.1.3.4. A hst of the corresponding subt-
activities will be included in the body of the main
sheet and of the additional sheets.

3b.1.2.5. In the “studics for the implemen-
tation phase”” stage, because of the scope. specializa-
tion and diversity of the studies generally involved
in the projects. the model presents them only in a
general and indicative form. On the basis of the
guidelines provided by the method and accordingto
the studies involved in the project, the user will have
te identify and disaggregate the specific subactiv-
ities corresponding to the activities grouped to-
gether 2s “basic tasks™ and “‘technical services™.
The model shows, in part. the subactivities clas-
sified as “‘technical documents™ and. in greater
detail. the subactivities corresponding to **rules and
procedures™ and “‘conditions or restrictions™.

3b.1.3.6. In the “choice of process technol-
ogy” and “basic engineering’ stages, it must be
explained that it is the owner’s sole responsibility to
determine the basic design conditions. These are
fundamentally related to:

(a) The characteristics of the raw materials.
the end-products, the intermediate products, and
the by-products;

(b) The definition of the battery limits of the
unit, where the raw materials will be available and
where the products, by-products and waste pro-
ducts can be disposed of;,

(c) The characteristics and availability of the
basic services as well as of the secondary or auxiliary
services.

3b.1.3.7. The Glossary of technical terms in
annex II outlines the criteria for determining the
scope of participation in the model of the basic,
process, mechanical, electrical, civil, industrial and
instrumentation engineering as activities specific to
the stages.

3b.1.3.8. The subactivities of **administra-
tion and co-ordination™ which are outlined in very
general fashion, cover programming, planning,

resource assignment, progress control, evaluation
of results. tenders, negotiation and contracting.
quality control, receipt and final acceptance of
equipment, works, tasks, services and docu.nents
etc.

3b.1.4. Thecoding for qualitative disaggrega-
tion is expressed, in its most general form. as
follows: 03.01.00.06.02.0007_ For each of the stages.
activities and subactivities. there is a specific code.
An example of the use of the coding is given below

as an illustration.
J

afwr m-;m

@ a1 0 06 02

Activity: Technical services

3b.1.5. Theassessment method which applies
to the qualitative disaggregation procedure includes
the identification of both the subactivity and of the
agent who carries it out (owner, contractor or both).
the parameter “*considered™ and the monosyllables
“ves” and “no” being used for this purpose.
Whether the subactivity is carried out by the owner
or by the contractor or both, is shown by using the
letter O (owner). C (contractor) or O/C as the case
may be.

The possibility for control and evaluation
which this method gives is clearly shown for the
subactivities grouped under “*basic tasks™. “'tech-
nical services™ and *‘technical documents”. For
those subactivities which have been grouped
together as “rules and procedures’ and 'conditions
or restrictions”, the important thing, because of
their essentially contractual nature, is to indicate
specifically and clearly that they have been con-
sidered.

3b.1.5.1. TItwill beupto the user of the model
to decide whether to add other. more specific.
control and evaluation parameters for such aspects
as technology transfer (whether or not there was
any), identification of the subregional contractor
etc., which would mean modifying the design of the
form.
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Model form 1. QUALITATIVE DISAGGREGATION - Studies for the isplementation phese

v, se.| mmr  paE o7 PaorRce: PAOIECT CODE | NKDER STUDY (S | GFPICE OR BEPY. {ppey . 1.
aeves UNDER MAY [ | RESPONSIBLE o b
3a.2.3. CONLE O
hed 2.6.) resenas {3a.2.2.]
Cole EME OF STACE: STUDIFS R THE IXPLDGETATION PHASE [n.l.!.i-ly ConSIDENED
o3fo1colo1foeloooo |
o03]o1foojo1 {1 ]o0oc [SAXE OP ACTIVITY: mniste TasEs 35 »
C
03|01{00 01 [01/0001 | Subectiv.ties of administration and cn—nrdinatine fnr the rondnct of the
studies [®.1.3.8.) N
03]01{00 |01 |01 {0002 | Determinatiom of the orcanization and procedures reqiired for the project
izplemsntation phase -
03[01{00 jo1 01 J0003 | Studies of physical-chemical snalysis axd composition of raw msterials
e
2 to3lo1 oo o1 jo1 joooe Transport and handling of rew saterials, products, esuipment and msterials
E 0301100 |01 101 J0O05 | Determination of social services (hospials, schools, houving etc.)
< jo3]o1j00 |01 [O1 j000€ | Detersimation of industrial sesvices (worisdops, dcilding, assesbly, supply
; companies etc.) <
E 103101 [00 01 01 J0007 | Awailability and charscteristics of bPasic services (wter, stess, air, elsctric :
2 esargy, ftel etc.) -
Emmoooxmmoe Topogruptical work and drawing up plans -
c'_: PJ 01 00 P1 PL POOG | Neteorological studies (prewailing wind speed and éirection; sminfall;
] tempersture; homidity; envirommental characteristics: malty, tropical, dost
particles, corrosion lewel etc.)
pipl b D1 D1 DbO1C | Hydrograp-ic studies (berometric presscre, waves, tides, riverbeds, watenmys,
mrisce and sirimom flows in rivers etc.)
D3 P1 DO P1 D1 PO11 | Seismographic ytudies (historical records: epicentral co-ardinstes, intensity,
- cduration; seismic mmp, isoseismic curves etc.)
D3 P1 po P1 P1 PO12 | Geological and soil studies (nature of soil, resistance, phreatic lewel, etc.)
b3 b1 po 1 P1 Po13 | Pilot-plant experiments ’
P3 P1 DO D1 P DOL4 | Determining awailability of construction materials (for civil engineering,
mechanical, electrical works) ’
P3 P1 PO D1 D1 POIS | Determining the swailability of facilities of storing rew materials and products
a’ Ou mll the forms, mumbers in square brsckets indicste the sectioe of the text which explsins the use of the fors.
LA CP PROJECT: NAMZ OP STACE: STUDIES FOR VB
DPUDENTATION PEASE {XPY, Noveeseersee | PAGE .2.. of 5..
9:1¢1100 01 {01 j0016 | Collection and analysis “or bibliographical taforrmtion and visits to plants in
operation for the seleciirm of technological altermairves and evaluatiaon processes
02]¢2100 101010017 | Ecologicml studies
03[01]00[01[02]0000 | ACTIVITY: TECIMICAL SERVICES {35.1.3.]
0210001 {02[0001 | Advice to camer concarning the partiasl or total implementation of the studies
03 [C1]00 |01 j0210002 | Advice to ouner concerning the partial or tofal supsivision of the studies
02(C1[00 |01 j02 |0001 | Advice to owner concetTning the partial or total contracting for the studies
0215100 91 103|0000 | ACTIVITY: TECHNICAL DOCUEXTS  [33.1.3.]
? C2121}00 101 103 j1000) | Documents containing the studies
=l 121190 j01 1310002 | Procedures used in carrying out the studies
2oz 91 foo o1 o3 }0003 | Photographs, sicrofiles, films, etc.
EGZ [’11 [oC 1 03 [0004 | Plans, sketches, mnezotechnical diagrass used in the studies
alcI1C P13 j000S | Reports on calculations wsed in the studies
- .
ﬁo; 0120 01 104 |0000 | ACTIVITY: RULES AYD PROCZDURES  [3».1.3.)
E 03 01170 01 104 0001 | Periodic reports on progress and waristions in the work
:.'.103 0.]30 D1-04 PO02 | Use of technical rules and procedures of the owner asd the cowtry
2 0) 01 Pl P4 pOO3 | Uce of technical rules and procedures of the contractor )
03 o1 Pl P4 PO04 | Uce of technical rules and procedures recognited internationally
03 010 Pl P4 DOOS | Use of codes (te-hnical and accounting), nomenclature and numbering systes of the ownen
03 010 P: P4 P00S | Use of codes {technical and accounting), nomenclature and pumbering systes of the
contractor . .
03 [01 D1 P4 10007 | Use of decimal metric systam (Intermstional Systes: SI)
lo> IOI 01 o1 0008 | Discretionary use of the system of wnits proposed by the comtractor
o3 101 1 P4 0009 | Use of the owmer’s industirial safety rules and procedures
»03'01 01 04 [0010 | Use of the contractor's industrial sefety rules and procsdures
|
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XS 07 PRATSCY: NAXE C° STAGE: STUDTSS FOR T™E
IPLEEXTATION PHASE [PEV. Boucveeseeo. | PAGE ... of 1.,

G2} 3:]00]01j04{0011 | Deterwmimation Dy the owner of instructiors, conditiont and specificationt for each of
the studies

0310.{20{01}04]0012 | Co-ordination precedurc: [for the executica of the contract

03 01{COj0LiCL 001} { Procedures for deviding cn wariations and sdditional works
oxarjeaic1]oz]co1s | 2ules amd procetures for drawing up sub-coatracts

0301 |c2{01{01|0015 | Procedures for im=pecting, checking and approving the studies carried out
03,01{C3]01/02[COLE | Procedures for Wuk-keeping, Mandling of money, cost recording asd control.

e

“—
°
-

91|0§ COO0 | ATTIVITY: CONDITIONS OR RESIRICTIONS [3v.1.3.2.1

01'05{0001 | Iasurance policies to cover damge or loss and Support guarantees

01l05 Lr%our legisiation and collective labeur egreedents in force and applicable
01105 Use of the contractor's syztem for conirolling the projects

-c:éos uze of the cwzar's syztem for comtrolliag the projecis

4} § Use of the cuner's progrummes ard procedures, conditional cpon pey=ent

ol Restrictions on using techmiques and procedures developed by the ceatrsctor in the
studies

Restrictions oa vsing the programmes ané mathematical models developed by the
coatractor in the stadies

Selection of subcootractors and scrvice ecterprises st the contrsctor's discretioa

(o]
-
o
-

8 8398'88‘8"‘3
K]
8 8 B§égs

-]
-

uo§ 90 T jp BATIVIIIVNY

o
-

SR8 8§ 889]
[~
338 & 3333 &

a3 0009 | Selection of sudcontractors and service entervrises at the owner's discretion
o3lo1 jo: 0010 | Freedom of access by the contractar tc the owner's fastallations and plaxts
oz [0t 0110510011 | Comtractor's participation, irterveation or veto in the sppointeent of persoemel by
the owner
0012 | Ciner's participation, intervention or veto in tEe appointmant of personnel by the
contracter

e

0013 | Conduct of stulies in accordance with the contraci’s aims and specifications
0014 | Joint Hadbility with regrd to sub sctors' guar
Fols Durztion(s) or expiry date(s) of the gucrantees given

03 {01
3 01
3 01

1

(]
P~

01

EAE OF PRATECT: WNE (F STACE: STUDIES FOR THE
DCPLEXENTATION PHASE NSV, So..0eeseses | ®A0E o8. of 0.,
03101}00/01]05|0016 | Cbligation to remedy mctakes and defects in studies within a specific period
03/ 01|00j01{05{0017 | Mull responsidility for mwlity of work and ocbligation to correst it
03] 01]00{01|05]0018 | Penalty for completing art delivering the work after the agreed date
03} 01]00{01]05/0019 | Boeus for completins and delivering the work before the agreed date
03]01/00]01]05{0020 | Application of the contract subject to prewailing national legislation.
03{01/00}01)0%{0021 | Application of the comtract subject to legislation prewailing ir the contractor’s
country
e o3} 01joo0}01]|05]0022 :Lpu“ncn of the contrauct subject to s ruliag by an international court in case of
pute
,::' 03{01{00|01|05(0023 | Acceptance of an arbitrator or & court of srbitration designated by sutual agreesert
_-"_ 03]01[{00[01|05|002¢ | Designation of the chamber of conmsrce or other nmational institution as court of
M arbitration
& 103{01/00[01]05/0025 | Designation of a foreign body &8 couct of arbitration
é 03] 01/ 00/01]05/0026 | Waiver by voth parties of claims through the diplomatic chamnel
s 03] 01}00{01|05|0027 | Acceptance of Spanish as official language of the contract
% 1031 01]00/01]/05{0026 ! Acceptance of s foreign language as official language of the comtract
§ 034 01]00{01}05{0029 | Acceptance of two language versions of the contract as equally walid
03} 011 00] 011050030 Ac::punu of legally recognised translation, the Spanish prewailing in the event of
& dispute
03]01{00]01/05/0031 | Acceptance of lsgally recognized translation, the foreign language prevailing in the
event of & dispute
03101|00]01|05{0032 | Clauses relating to legal velidity, contractusl duration and normsl expiry of the
contract
03/01}00|01105{0033 | Clause relating to premature termisstion of the sentract, denuncistion and
compensation to be sought by the comtracior
03{01j00{01] 05{ 0034 | Clause relsting to premature termination of the comtract, denmciation and
compensation to be sought by the cwmer
o) o aulo 0s] 0035 Iu-:mhuuuty of the contract, in whole or in part, without agresment of both
parties.
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EARE OF PROJICT: NAKE OF STACE: 3TUIES FOR THE
TRPTIENTATION PHASE (Z5Y. Mouuseresese | PAGE .ulee of W&o
03}o1{00lor]os}0036 | Suspemsion of the ct, for limited periods

03]01]00}01]05|0037 | Cancellation of the comtract, without compensation by the owner, on justified grounds.
Exasples: non-parformance of obligations, work not carried out as prescrided,
financial imability, technical imability, wnjostified delay, violation of safety rules
deliderate damage or damarr dus to nogligence et:.
03/01|00101}05]0038 | Suspensiom or cancellatiou of the contract on grounds ¢ force majeure in the event
of:

Natural disasters (earthquakes, shipwrecks etc.);

Civil causes (wars, stomic disasters, revolutions, strikes etc.);

Beconomic causes (infiation, dewaluation etc.)

03101{00[01{05]0039 | Determination of the desdline for dslivery of the documents, or the period for
execution of the work.

03/01]00{01[05]0040 | Maximom 1imit for full liakility of the comtractor (percentage of total fees;
letter of guaranty; guarantee certificate).

03/01/00}01}05{0041 | Waiver by the owner of the right to claim compensation for dawsge, loss or loss of
profit.

uoyeRaafBesIp SATAWIFTIND
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Model form II.. QUALTTATIVE DISAGGREGATION - Choice of process technology

F=i. Bo.| Dats  puxy o FRIRCH: CODE | (NDER STUDY (3 | OFFICS GR DEPT. ippex . 1.,
WDER WY [ | AESPORSIELE o .0
(36.2.3. CORLET [ esofacne
fawd 2.4 erseree | tas.2.2.d
Code AXE OF STACE:
F”““ . 1 CIOICE GF PNOCESS TECEROLOGY {3®.1.3.6.} [ v ywn i
1 o N s
Jo3jo | e ¢2f oy 0000 SAXE OF ACTIVITY: BASIC TASKS !Bc 0
1 - N
03jor ¢ ¢4 07 0001 | Sudactivitier of adninistration and co-ordinstics regerdiag the process technology
l [3».1.3.8.]1
03[01] ¢ ad 93 0002 | Analysis mnd evalostion of availsble & ion, technical literstrre, petects
( cte. [3s.2.3.1
l(u o1} o3 03 0003 | Estadlisheent of theoretical scheme for the process and pessible varisats
€k3 !01 o] 03 020k | Basic research iato kinetics, catalysis, »ass sd energy trmsfer etc.
Elozior| 0] 3 04 0095 | Experizentel developrent of the process at the ladoratory, pilot-plest sl seci-
'.:" : industrisl plamt level ;
Slosjor| o of 04 0005 | Considerstion of industrial trials; rev meterials, equipment, corrosiom ete. 7
loslor] 0 57 0 0007| Selection of altermative sources of rev mterials ¥
EOJ 01| o7 21 0008 Selectien of alternstive sources for dasic services {water, stesz, electricity
ete.).
E 03io1} 03 02 0009 | Selectiom of slternative sources for main inputs (chemicals, catalysts,
[ ingredients nd additives)
Sio3jo1} od 01 0010 Tecknico-ecomomic evaluation and optimization of process design
Toator 2003 | ACTIVITY: TCGBICAL SERVICES
Io) 01 0001| Advice to ovner comcerning development of process technolegy vith his own
resources (hucmn, technical mnd econcmic)
0310} 0002 Advice to ovner on the seleczion and acquisition of the process techmology
030 0003] Review of some elements of the basic engineering
8 =0C: Sermal operating conditions
EME CF PROJECT: BAME OF STAGE:
CINICE OF PROCESS TFOIROLOGY REY. ¥0euersoveo. | PAGR ..2.. of .5
5 P 0004 ! Advice on determining the nationsl snd/or iaternatiomal quelity control «rd snalysis
rules to apply (loeds, flovs and finished products)
3p1 0005 | Adview to ovner on nctting up en anelysis mnd quality control systes (loeds, flovs
od finished products}
3jo1 0006 | Techaical servicez fur trainizg perscunel locally in technological development
progrumes (3v.1.3.1.]
3P 0007 Techaical services for truining personnel sdroad in téchnological developmmat
programes
3 p1 0003 Advies and/or tecmnical services for initisl operation and start-up of plaats
E 3 p1 0009 Mvice mnd/or techaical services for operstion after start-wp
[od
s papt 3{0000 { ACTIVITY: TECMNICAL DOCUNENTS
s ppr 3 {0003 Delivery of boaks vith besic specifications Sf procwsses, inputs, products and
-3 operating conditions (see snnex IT)
3 pl 3 | 0002 Delivery of plans, dravings and diegraos, including flovs of materisl end esergy for
the process
i 3 PL P3 | 0003 Delivery of basic scientific informstion, infirssticn on Xinetics, physico~shemistry,
e ness and energy trensfevencs ete,
3 phipt D3 {000 Delivery of information sbout experimentel results st the ladorstory, pilot-plaat sad
indwstrisl mit lewel
p3 )3 10005 | Delivery of reports on calculstions and msterial mad energy balance-sheets
p3 )3 | 0006 Delivery of copies of programmes of process caleulstions for mormel amd critical
ecanditions
k) 2 p3 |0007 ! Delivery of photographs, filas, microfilms ete.
P} )y D3 | 0008 Delivery of guides to the operstiom of plants, {ncluding methods of smalysis sad

quality costrol
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BASE 67 PROSECY: FANE GF STACE:
CHOICE OF PAOCESS TECINOLOCY KAV, Boorersesers | PAOE oo of .00

uoyIefaRTee TP BarTieIfTONY

U0 18BNATBUS 1D FATAVAITIND

K

ACTIVITY: BULES ANn PRUCEIAMES )

Periodic repor:s om progrvss amd variatioms in the work

Co—erdization procedures for the exeontion of the comtract

Procedures for dock-keeping, hanlling of mmey, cost recordiag sad camtrol
Procedure for revieviag, modifyisg 1f necessary end spproviag process techmelogy
Use of technical rules end procedures of the ovmer md the comtry

Use of technical rules sad procedures of the

Use of techaical rules amd procedures recognized iaternstiomally
;u_:.gfgu-(uanim-c iag), | =4 swmpering of the

Use of codes (vechnical end sccowtipg), posepcl .ead axhering cratem of the
contractor

Use of dacimal metric systen (Internsticaal Sywtem: S8T)
Discretionary wee of the aystem of mits proposed My the camtractor
ACTIVITY: CONDITIONS OR RESTRICTIONS [3.1.3.2.]

Inclmsica i the techaology of other negotishle el vhich are the
sdbject of trade (patents, trade marks, eatalysts, tecimical sssistamcs, ete.)

Clause niag non-p 4 Xsov-how (comtent, type and scope) (see emmex II)
Clauses ing 1 for » {content, type wnd scope) (see smmex II)-
Claases ieg p ( » type and scope) (see ammex II)

Classes concerning registered trade marks [comteat, type'sad scope) {ses smmex IT)
Clauses concerning technical sasistance (comtent, typs md scope) (see amnex II)
Inelusion of the Dost-favoured-licenses clemse (Mtainisg of best conditicas)

Authorization for the entrepreneur to sublicense and trunsfer tachmclogy to third
parties

NANE OP PROJECT:

BAE OF STAGE:
CTOTCY. OF PHOCESS TECHROLOGY REV. B0eee. seses | PACE Do, of .B..

(3118

3 8 888 8 RBA
§3 8 8393 % 38
g

o3|
o3jo1

o
8% 8 888 8 88

03|01
o3|
03j01
03|01j00j02]05| o021

0310100

03101

03 {0} [00
03]01100
03101
03{0)

=53 8§88
3 R R
3333 & % 8399
588 8 fR BEEE

Yalidity of patents ncrutinted (nusber of years) (see Decision 85 - JURAC)

Pronidition, or limitation by omission, of chenges ia the coutractusl location of
plant(s})

Bon-transferahility of pricess technology t> subsidiaries of the emterprise md
prehivition of its uce by them

Bargaining open for the indefinite use of the technology or its use for any other planat
Linitation on the anxisum time for vhich the process technology cam be used Yy the ovnes

Obligatioa ca the pert of the owmer to cbéerve secrecy concerming technological -
information vhile the contract is ia force

Obligstion an the part of the owner to observe secrecy concerning technological
iaformation after terminstion of the comtract

Duratios of the contract limited to e specific period of time (nuber of yearr)

Frohidition of enlistasut smd/or use of altermnstiwe sources of perizheral techmolocy
(scle supplier}

Prohivition of the use of the process techmology to duild other similsr plants
Pranibition of the use of the process teclmology to expand the plmt(s)
Prohidbition of the partisl use of the process technology to modify other plaats

Prohidition of the use of the process technolory for other Purposes, differeat from
those in the eontrect

Trensfer to the 1i free of chargs of impr s 10 the technology made ¥y the
owmer

Trassfer to the swmer free of charge of juprovemeats to the techaclogy wade Wy the .
licenser

Ohiigation to purchase equipmmt through the licesser

Obligstion to scquire specific equipment from suppliers selected by tihe licemser
Obligation to acquire some special equipmemt aad msterials directly frus the licemser
Coifgatial to acquire esrtain rev materials direstly from the lieeaser
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UoyI990IVRRS TP SATIRITIOND

UOLINEN PR TP BATIVALTINY

NANE P STACK:
CI0ICE OF PROCESS TECEXOLOCY

REY. BOeverevense

PGE 0. o LB,

WSE 0F PRUICT:

Moy o028
o3jor 0029
o3fot o5} 0030
Q3jot 03] 00X
o3fCL 95| 003
”Tm o5} 0033
o3jor 05] oo3t
03301 65| 003
o3jo1 05} 003G
0)“01 05| 0037
ool os1 0033
0301 03| 0023
030" 95| ooka
o3 1 95| ookl
yiot 05| 00k2
03|01 05| ooh3
o3j01{00]o2]os5| ookm
03forjoojo2{os] oots
03 |o1]00]02j05| ook
03]o1]00]02{05{ 00AT

obligezioa to acquire certein specific insuts, catalysts and chesicals from the

licenser

Selection of enterpriscs supplying goods mnd services st the licenser's discretics
Total or partiel prebibition sgaisst buying some equipmest in specific comntries
Osligation to contract for besic emgineering work oaly with aterprises asthorized

Wy the licenser

timitation on the waximum quantity of products to de mmde vith the acquired

technology

Gecgrephical limitation of the by the A

aress or regions

Prohidition against exporting products made by the ouner to certein comntries
Pruhidition against exporting products mede by the ovner vithout the licenser's

pernission
Price level of pro&v to be & ined and

1led by the licenser

Quality level of prodn to be & ined end contrulled dy the licenser
Olication to uee specific hames or trade merks belongiag to the licenser

Prohibition ag:inst using certain names or trade marks of the licenser

Total or partial obligation to sell procucts made by the owner to the licenser
Obligution to assicn the marketing of products made by the owvner to the liceaser
Freedos of vy the 1i to the owner's dook-keepiag iaformazion
Preedon of by the 1i to the owner's installations and plants
Licenser's participation, intervention or veto in the appol of p X by
the owvner.

Owner’s partfcipation, intervention or veto in the sppointoent of personnel by the

licenser

Ovner's obligation to furnish technical operating information to the licenser
Liceaser’s guarzatee of the yleld of the processes, in relation to rav msterials and

other inputs

for the sale of products, by

¥ 0F PROJECT:

NANME OF STACE:
CHOITE OF ITWOCESS TECUNOLOGY

REV., KOeovsecrsee

PAGE ...§. of .D..
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00L8

00h9

0051

Liceaser’s guarmntce concerning quality of products, cmisismm specifications and

acceptable lewel of fmpurities

Guarsatecd level of wmit inputs of dasic services

Cuarsnteed vorking lifc of cstalysts and uwnit conswption of chemicals

Cuarenteed levzl of final prod , 1 diate products and by-products, opersting

wnder normal wvorking conditions

Cusrcateed level of selectivity of the process cperating wnder standord conditions

Durazion(c) and cxpiry date{s) of the guarmntees given
Penalty for each point or fraction of yield delow the guaranteed lewsl

Penalty for end nroduct and by-product exceeling specifications or ispuricy
Penalty for esch point or fraction of industrial isput abowve th:z guaramteed level
Replacement of equipacnt by the licenser because of o= «ss faults (months after

start-p)

Respamsibility for procuction losses and obligatioa to remedy technological defscts
Penalty for completing snd delivering tha process technology after the agreed date
Bonus for completing end delivering the process technology befors the screed date

Application of the comtraot subject to preveiling national legislatiom

Application of the eomtract subjest to legislation prevailing in the licenser's comtry
Application of the contrast subject to the Jurisdiction of en {nternsticaal eourt
Agceptance of en arbditrator or & court of erbitraiion designsted by mutual agrremeat
Designation of the chamber of commerce or other nstional -institution es court of

arditration

Designation of & foreign body as tourt of arditrstion

Vaiver by Doth parties of claims through the diplometic channel
Acceptance of Spanish as official language ©of the contract

Aceeptance of a foreign language s official language of the comtract

Tamran®
pLar=9 ¥
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EaZ G PROJECT: NAME OF STACE: 1 s
CIVICE O I'ROCESS TECAIOLOCY REV. B0seseoseces | PAGE oouee of ol
23j01}00]|02|051 00TL| Accep of tvo 1 versions nf the contract as equally wvalid
03t ~2]00l021051 00T2 of legally rreugnized translation, the Spanish prevailing in
the event of & dispute )
o2} 01{00]02/05| 00T3| - Acceptance of legally recogaized tramslation, the foreign language prevailisg im
the event of a dispute
0210210002 relat to 1 validl contractuwsl dwstion ead normal
pios| 007h slx:n;.ot mig. egal LY,
03161]00]02]05] 00TS| Clamses relating to premature termination of the contract, denuncistiocn and
D fon tc be scught by the 1i
03[C1j00{02{05] 00T6| Clanses relating to premstures terminaticn of the contract, denumcistion and
{ien to be scught by the ovner
02'c1|00{22]05] 0OTT| Con-transferabdility of the contract, in vhole oF {a part, vithout sgreemsnt of both
parties
g 03[C1j%0 ozlos 0678 Suspension of the comtract, for periods, bty the cwner
% [02j01]00jo2[os | 0079 | Suspensiom of the comtract, for periods, uy the licenser
E- 3]21]00]32]05) 0080 ] Cascsllation of the contract, vithout compensation by the owner, oo justified grounds
. (see code 03.01.00.01.05.0037)
?oz‘.xwazos 0081} Suspension or cencellation of the comtract on growmds of force sajeure ia the event of
Datursl disasters (earthquakes, shipwrecks etc.);
é Civil causes (vars, atomic disasters, revolutions. strikes etc.);
P L: Econcmic causes (inflation, devaluatica. etc.)
% 02 '.-xt: 0082 | Determination of the date of validity of the contrsct
b4
S lozjs1oo R 0083] Detamination of the period for execution of the vork or the deedline for delivery -
of the documentas
02131130 |32 |05 | 008K | :laximun Yinft for full liadbility of the contractor (percentage of total fees; letter
of gueranty; guarsntee certificate)
zl1 oo i 0085 | Vaiver by the wmer of the right to clsip compensation for danage, loss or loss of
profit
93 |1 )20 jo2 0086 | Limited 11adility of the licenzer, except in the event of vilful damage or negligeace
L: <1032 0087 ]| Pament for infringirg third-party patents in any design, by the licenser
LT OF PACJECT: NAME CP STACE:
CHOICE OF PIOCESS TECHHOLOGY REV. ®0.c0eeeeeeee | PACE..5.. of .A.
M v
03j01/00]02{065| 0038| Payment of damages to third parties covered by insurance policy at owner's expense
03101173]02/05] 0039| Payment of damugcs to third parties covercd by insurance policy at licenser's expense
03101[{9c[02]05| 0090| Payment for owvn loss ar domope covercd by {nsurance policy at owner's expense
L; jot 0] 12{07] 0391| Payeent for ovmn loss or d dvy i policy at licenser's expense
03 01120| 12|93| 0092| Disclaimer by the licenser of sany liability not covered by insurance policies
03)01109|02]05| 0092| Licenser’s cbligation to keep information obtained from the owner secret
03;01]70/02{05| 0C9%| Owvmer's obligation to keep information obteined from the licenser secret

uo1I9BAADRE TP JATINITTND
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26 A basic technological disaggregation model
Model form III. QUALITATIVE DISACGREGATIOR - Basic engineering
chmm PROJECT CODE | OWDER STUDY () | OFFICE OR DRPY, ,m".‘".
ONDER MAY [ | aESPoNSILE *
a O coensdsee
| {ls.2.2.}
BINE OF STAGE: BASIC ENCINRERING [3™.1.3.6.)
joooo | - CORSIDERED
o0 [RaXE P ACTIVIPY: BASIC TASKS =
w0
o/c
[+ 7] Sudactivities of administretion and co-ordimation for executiom of basic
engineering fm.1.3.80)
? 03/01]00{N3 101 |00G2 | Conceptual “Toﬂn.. design activities and technico—economic evalwmtion
(m.1.3.7.
|
£ loa]or|oojo3o1]c003 | Process enginesring, basic design activities {®.1.3.7.)
E 031011000} |01 Lechanical enginsering, basic design activities {r.1.3.7.1
:‘o) 010703 {01 | Electrical engineering, besic design activities (3%.1.3.7.1
e ig3jcifcao3ion Instrussatation enginsering, basic design activities (®.1.3.7.] v
g fo3{01 50103101 7 | Civil enginsering, dasic design aciivities {w.1.3.7.] o
-
i 03]ci|-0lc3IP1[c008 | Industrial enginesring, basic design activities {3.1.3.7.]) -
% 03J01109]03]01]0009 | Active particijation by owner's tecialists in the basic design process, if
2 - contracted out
0301 KO0 03 0} [GOI1 | D ination of ber of hafical persommel for plaat and op {om
01 o 3 p2 000 | ACTIVITY: TEONICAL SERVICES
. 01100 3 P2 0001 | Advice to owmer om carrying out basic enginesring with his own resources (human,
technical and economic)
3kl ko p302[0002 | Advica to owner on review of some elements in the detailed engineering and
chezidrg with the bdasic engineering
i03p1 po b3 p2 3 | Advice to amer on detsrmining the mational and/or internatiomal quality comtrol
and analysis rules to apply (loeds, flows and finished products)
o1 310210003 | advice to ovmer oo aetiing up an analysis and quality control aystes (loads, flows
and finished products)
NANE 0P PROJECT: WANE OF STAGE: BASIC ENGINEERING

3] 2 Technical services for training personnel locslly in systems, procedurss and
techniques of besic engineaering {3v.1.3.1.)
3jo1 Technical services for training personnel abrosd in systems, procedures and techniques
of basic snginesring .
03]o1 7 Advice and/or technical services to owner on plant start-up and jnitial operation
01 jo1 Mvice and/or technical services to owner on oparation after start-up
3ot 9 Advice to owner on asarding contracts for the detailed, enginesring, purchasing
services and construction and assembly
SFM bo1o Advice t0 owner on supervision and inspsction (auditing) of purchasing, constriction
? and assembly services
= 3ol po11 Mvice to owner on drawing up & programme for treining the staf{f necsasary to msnage
g and run the plant
=
LY. pooo | ACTIVITY: TECHWICAL DOCUNENTS
2 3] ) 1 Pelivery of specification books for basic design and materiale (see annex 11)
é 3 01 :2 Delivery of plans, drawings and diagrams, including piping and instrumentation
disgrams
g Jpl poo3 Delivery of reports on calculations and saterisl snd energy balance-sheets
Syl po04 Delivery of copies of calculation programmes systematised by computer
lpl poo5 Delivery of photographs, films, microfilms etc.
3} J ho06 | Delivery of guides to the operstion of plants (for use in the plani operating manvals
10 be drawn up st the detsiled engineering stage)
Ipr po0O | ACTIVITY: RULES AND PROCEDURES
3 pl poo1 Work prograsme with estimated san-hours for specialities and aress
ip1 po02 | Periodic reports on the progress of the work, veristions and cost comtrol
1p1 poo3 Use o’ the rules and standards of the licenser
3 pl Use of the rules and standards of the owner and/or the country
Ipt Use of other internstionally recognised rules and standards
3 pl Choice of besic design conditions by the cwner [3b.1.3.6.])
i

BEV. Bou.evveees. | PIGE ..2.. of 5.,
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kS OF PROJECT: RANE OF STAGE: MASIC DNGINERRING 3
REV. B0ceccaccsse | PAMOB ooene Of ace-
03, cil Use of codes (technical and accounting), nomenclatures and nusbering syetem of the
oniber N
03] o1 Use of codes (techaicsl and accounting), 1 +a and nwsbaring ay of the
licenser .
o3y Use of decimal setiic system (Intarmatiomal Systea: 3I)
03] o Use at his discretion of system ol units of measure selected by the licemser
03l ci Use of safaty rules of the oumer (for design)
g 03] o3 Use of safety rules of the licenser (for desige)
- (21141 Co-ordimation procedures for tha an of the t
.:._ 03}c1 Procedures for deciding on waristions and additions to the comtrect
& lesfcr Procedures for drawing up subcontracts
5 03§ Gl Procedures for book-kmeping, handling of money, cost recording aad oomtrol
€ (3113 Procedures for reviewing, modifying and approving engineering work done
& |osjar ACTIVITr: COMDITIONS OR RESTRICTIONS (3.1.3.2.)
§ 03101 Probibition, or linitation Wy omission, of ch in the 1 loeatios of
3 plant(s) .
0311 Hon-tranaferability of basic engineering to subsidiaries of the enterprise and
prohibition of its use by them
0311 Prohibition of ealistasnt and/or use of alternmative sowrces of engineering for parts
of the basic enginesring or modifications to it (sole supplier)
[ 31923 Prohibition of the use of the basic emgineering to build other similar plants
I Prohibition of the use of the basic engineering to axpand the plant(s)
[3]1p)¢ Prohidition of the partial use of the basic emgineering 1o sodify other plants
63[51 Prohibition of the use of the basic engineering for other purposes, differsmt from
those in the contract .
310l Obligmtion to purchase squipment through the tor (tied pur )
3ol Obligation to acqui.e specific equipment from suppliers selected by the contractor
LT OP PROJECT: WANE OF STAGE: BASIC ENGINEERING
REV. Boeeseeeswes | PMOE AL, of LS.
o;b 01j00 Obligation to acquire specific equipment from suppliers or regions determined by
financial cosmitacnta
03} o1jo0 Limitation on the maximum quantity of products to be made with the enginesring acquired
03 oijco Limitations on the contractor’s access to the owner's installations and plants
03lo1 Contractor's participation, intervention or veto in the owaer's appointment of persomnel
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03,01

for the project

Owner's participation, intervention or veto in the tor’s sppot of personne)
Active participstion by the owner's specialists in the design process

GCuarantees of yield from processes in relation to inmputs and raw saterials

Cuarantee of product quality (minisum specifications and acceptable levels of

| iopurities)

Cuaranieed level of unit lu'puu for basic services
Cuaranteed reted working capacity under normal conditions
Cuaranteed minisum workiag capacity or minisus load factor

Cusranteed woluse of owtput of finished goods, intermediate goods and by-producte
under norwal operatiag conditions

Cuaranteed working 1ife of catalysts and unit consusption of chemica's
Duration(s) or expiry date(s) of the guarantess given
Penalty for cach point or fraction of output below the gquaranteed level

Penslty for end-product or by-product sxcesding specifications or level of jmpurities
higher than guarentesd

Penalty for esch poiat or fractiom of indwstrial input higher than the guaranteed
levels

Penalty for each point or fraction of capscity below the guaranteed lewsl

Replacement of ouipmnt with epsreting faults dwe to errors ia the basic sngineering
dooign (monthe after the date of delivery of the equipment or date of mechanical
scceptance)

Liability for production lceses limited t0 remedying defects in basic engineering
Pall responeidility for quality of work amd obligation to remedy defective work




A basic technological disaggregation model

JAME P STAGE: BASIC DNGIMEERDIG

REY. %0..0000eees | PAGE .Juue of 6.,

(bligation to emke modifications and replace equipmesn+

Penalty for completing and delivering the work after the agreed date
Bonus for completing and delivering the work before the agreed date
Perfcruance of the contract subject to prevailing national legislation

Perf of the t subject to prevailing lagislation in the contrectorts
country
Per ' of the ct subject to the jurisdiction of an irtsrmationmal court

Acceptance of an arbitrator or & court uf arditration designated by agreesent

Desigation of the chamber of commerce or other pational institution as court of
arbitration

Desigration of & foreign body as court of arbitration

Waiver by both parties of claims through the ciplomatic channel
Acceptance of Spanish as official language of the contract
Acceptance of & foreign langumge as >fficial language of the centract
Acceptance of twe language versions of the contract as squally wlid

Acceptance of leglly recognized translation, the Spanish prewailing in the event of
a dispute

Acceptance of leglly recognized translation, the foreign language prewailing in the
event of a dispute

Clause relating to legal walidity, contractusal duration and normal expiry of the
contract

Q013900 IPRETP PATIRIFTIND

Clause relating to premmturs tersination of the contract, denunciation and
compensation t0 be sought by the coatrsctor

Clause relating to presaturs termimation of the contract, demuncistion and
compensation to be sought by the owner

Nop-transferability of the comtract, in whole or in part, without agreamsat of both
parties

Suspension of the contract, for periods, by the owner

WAME OF STAGE: BASIC ENGINEERING
REV. M0uuseeseons | PAGE .5.. of S..

0051 Cancellstion of the contract, without compensation by the owner, on justified grounds
(see code 03.01.00.01.05.0037)

0052 Suspension or cancellation of the contract on grounds of force msjeure in the event
of:

Natural disasters (earthquakes, shipwrecks etc.);

Civil causes (vars, atomic disasters, revolutions, sirikes etc.)

Economic causes (inflation, devaluation etc.)

0¥ 01 00/03]05]0053 | Determination of the date of walidity of the contract
[ ou:‘ 03{€5] 0054 Determination of the period for sxecution of the work or the deadline for delivery
of the docummnts
03} 01} 60]013]05]0055 Naximws lisdt for full liability of the contractor (percentage of total fees; letter
? of guareniy; gmarantes cartificate)
.:'::’ 03101] 000310510056 ‘ :::;x by the owner of the Tight to claim co-ponntim for damage, loss or loss of
E 0){01{00103]05]0057 Limited liability of the comtractor, except in the event of wilful damage or
[ negligwmce
: 0301100{03]05{0058 | Payment for use of third-party patents in any design, by the contrsctor
éoioxooososoo” Paymat of damages to third parties coversd by inswunce policy at owner’s expmse
i 0} [ coro 0510060 Paymaat of damages to third parties covered by insurance policy at contrector's
- oxpense
goloxooo:osoon Payment for own loss or dasage coversd by insurmnce policy at owner's expanss
03{o1{oolo3[05[0062 | Paymen: for owm loss or damsge covered by insurance policy st contrsctor's expense
03{01{00[03[|05[0063 Disciaimer by the licenser of any 11ability not covered by insurance policlies
03]01{0olo3l05]0064 | contractor's chligation to keep informtion obtained fros the owier secres
00]03{0%{0065 Owaer's obligation to keep information obtained fros the 1i secret
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Model ‘form IV. QUALITATIVE DISAGGREGATION -~ Detailed engineering

PLY. No. DATE FAB OF PROJICT: PROJECT CODE | UMDER STUDY () { GFFICE OR DECT. IPBS eedioee
tart veeee UNDER WAY (O | MESPOMSIELE
3a.2.3. COWPLETED 1) v
and 2.4} sesssse {3a.2.2;)
Code PIAXS OF STACE:
3c:120]o<foo|oooo | IETAILED RNGINEERING CONSIDERSD
o3fc1]o0]ocfor|ooco psE OP aceIYITY: Basic Tasxs ? o
(4
031C1100]04101]0001 | Subactivities of Mnhtrﬁuon and co-ordination of deteiled
engineering [3b.1.3.8.
03101 jo0 110002 | Review of basic enginesring
03§01100/04 }01]0003 | Hechanical engineering, a-g.'uu design activities (».l.).’l-l
03101 }00104 10110004 | Electrical engineering, detailed design activities {3.1.3.7.],
03}01]00 10005 | Instrumentation engineering, detajled design activitics [®.1.3.2.])
03{01}oc 1{0006 | Civil engineering, detailed design activities 3v.1.3.7.)
03101100102 |01 10007 | Industrial engineering, detailed design activities f3b.1.3.7.]) -—
03'01 oc 110008 | Active participation by the owner's spocialist in the desigr process, if 4
contracted out ot
A
03/0t {co 1 Review, modification and acceptance by the owner of the detailed engineering .
03[011c2 104 |01 0010 | Design and construction of the scale model (ses amex IT)
o3jot C‘.)ru 1 K011 | Preliminary selection of mapufacturers
03 01 0 b4 p2 ACTIVITY: TECHRICAL SERVICES
03 P! kO p4 p2 1 | Advice to owner on carrying out detailed engineering with his own rescurces
(buman, technical and economic)
03 jo1 KO P4 P2 2 | Advice to owner on review, adaptation and possible modification of the basic
engineering
03 01 PO P4 p2 3 | Advice to owner on determining the national and/or international quality control
and analysis standards to apply (lneds, flows and finished products)
o030l po 4 p2 Technical services for training persomnel locally in systems, procedurss and
i techniouss of detailed enginsering
3
&
'.2 3 OF PRAJECT: NAME OF STACE: IETAILED ENGIKEERING 2 6
REV. MOs0so00eesee [ PACE 4uues OFf auee
03}01G0 (04 bz 5 Technizal services for training personnel abroad in systems, procedures and
techniques of detailed engineering [3b.1.3.1.0
03j01jcojod |02 5 Advice and/or tezhnical services to owner on plant start-up and initial operation
031)01{cO |04 |02 T Advice and/or technical services to ovner on operstion after start-up
03;01[co |04 j02 3 Advice and/or technical services to owner on the purchacing services and comstruction
and acsembly, when done directly by the owner or by third parties
03{91]co jo4 j02 3 Technical assistance in the preliminary selection of sanufacturers
0301120104 [062]0010 | Advice to owner on drawing up a progvasme for training staff
0301|9004 103 ACTIVITY: TECI ICAL COCUEITS
03]01]00[04{0310001 | Delivery of specification books for equipment and materials (see annex II)
030100 |24 103 2 Delivery of plans, drawings and disgrams, including plph\( and inatrusentation
diagram
o3jo1 OOIOA 02 3 Dalivary of reports on calculations and hydraulic teats on the process
03010 P4 j03 Delivery of copies of calculation programmes eystematized by computer
03,0120 jos 10} Delivery of photoyraphs, filme, microfilss etc.
03'°| {32 102 jocos Delivery of meclanical and electrical equipment catalogues
03101 |56 0¢ [03[0007 | Delivery of manuals for the operstion of plants, including start-up and emergwncy
stope
0301120 30008 | Delivery of scale model of plants
03{01|00 3 009 Delivery of work programme with sstimated man-hours for specialities and aress
0301100 Joz 4 ACTIVITYs RULES ANT PROCEDURES
03101{90 |0.; IC4 JOCO} Periodic reports on the progress of the work, wariations and cost control
03701100 [04 {04 0002 Use of the rules and standards of the comtrector
03101 {00 fo¢ [04 [ooo2 Usc of the rules and standards of the owner and the country
03101100 |0+ |04 ]0004 Use of other internationally recognised rules
0302 1031C4 |64 {0005 Establishment of detailed enginsering instructions, conditions and epecificetions
by the owmer (soil studies, basic engineering)




prohidition of its use by them

0000
0001
0002
05 oo3 Piobidbition of enlistment and/or use of altarnative sources of for parts
of the detailed engineering or modifioations to it (sole supplier,

0004

0005

006

P_rcuuum of the use of detailed eagineering to build other similar plants
Prohibition of the use of the detuiled enginsering to expand the plant(s)
Prokibition of the partial use of the detailed engineering to modify other plants

05 (2007 Prohibition of the use of the detailed engineering for other puposes, different from
those in the contract

05]0008 | Obligation to purchase equipment t.rough the contractor (tied purch )
Obligation 10 scquire apecific squipmsnt from suppliers selected by the comtrsstor

oz KL
02 151
021
92171

30 A basic technological disaggregation model!
EAZ OF PRJECT: BAE OF STACE: ISTAILED INGDIEERTNG
Y. Booeirecanee | PAOB 3.0 o WS
02101100]04]04]0006 | as of codes (techmical amd ting), 1 and pusbering sy of the
ownar . - M -
03] 01]00 |04 104 10007 Use of codes {techmical and ing) , latures and numbering system of the
contrector N
0210:]00]04104]0008 | Use of decimal metri¢ system (Intermatiomal Systes: 3I)
0211:100{04]04{0009 | Use at his discretion of system of mits selected by the comtractor
€ 00t 04/04]0010 | Use of safety rules of the ommer (for detsiled engineering desiga) (3».1.3.1.)
‘E 03fCi 04104 [0012 Use of safety rules of tha contractor (for detailed engineering design)
& |ozo-joojosjos[0012 | Co-ordination procedures for the stion of the comtrect
s loz]c: 04104]0013 Procedures for deciding on waristions and sdditions to the comtract
2 loz|ctjooloa]osfcors | Proces for drawing up sub-contrect :
E Q:{ct 04 {04 10015 Procsdures for book-lmeping, handling of money and cost control
é K9 04 :04 0016 Procedures for revieving, modifying and approving engineering work dome
= |oz{c:]colosfos ACTIVITY: COMDITIONS OR RESTRICTIONS (35.1.3.2.]
2
04105 Prohibition, or limitation by omission, of ch in the ctual locati
of plant(s)
o3l 04105 Uon-transferability of detailed engineering to subsidiaries of the entsrprise amd
el
o4
04
04
04

0:}71
0zjcl

Q
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UAS OF PROJECT: NAXE OF STACE: DETAILED MIGIMEERING
RV, Wooeereavess | PAGE .A.. of .8,

o2 05{ 0010 Obligation to aciuire specific equipmont from suppliers or regions determined by

financial commitments
07 03 0510011 Limitation on the maximum guantity of products to be made with the snginsering

acquired
02 0] 05 M012 Limitation on tho contractor's freedom of access to the owner's installations and

plants

05{0013 Contractor's participation, intervention or veto in the owner's appointamt of -
perscnnel for ths project . .

[ P31 05]0014 Oiner's participation, intervention or vetoc in the contractor's appointment of’
? personnel
':'» [+ 31 141 0530015 Cuarantee of product quality, sinimus specifications and acceptable levels of
L1 | impurities .
$|ozjo 0510016 | Guaranteed level of unit inputs for basic services
e |0z} o 05]0017 Cuarantesd rated working capacity under standard conditions
é 05]0018 | Guarantesd minimum working capacity or minimum losd factor
3 |01 05]0019 | Durstion(s) or expiry date(s) of the guarantees given
?. [ 381 05{0020 | Pensizies for end-product or by-product exceeding specifications or level of
Iy impurities higher than guaranteed
k-

05)0021 Penalties for each puint or fraction of industrial iaputs higher than the gmraunteed
level :

0510022 | Cuaranteel level of finished guods, intermediate goods and by-prodycts wder msorsal
oparating conditions

05]002) Penalties for each point or fraction of capacity below the guarenteed level

05]0024 Replacessnt of equi t with operating faults due to errors in the detailed
engineering design (monthe after etart-up)

05(0025 | Liadility for production losses limited to remedying defects is detailed engineeriag
05}0026 Aull lability for quelity of work and obligation to remedy defective work

o05]oo27 Penalties for campleting and delivering the work after the agreed date

05|0028 Obligation to muke modifications and replace equipment

2
8888 88 8 8 88888 8 8 8 8 8 8
SEPRR RP R 2 222228 2 2 R 2 R 8
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AE CP PROIEET: BANE OF STAGE: DRTAILED ENGINEERING 5 P
XEY¥. BOoucosvosoes | PMIB .ule. Of oot
02]01} 30/04|050C29 Bomus for completing and delivering the work before the agreed date
02{01]20{04]0510030 Performance of the contract subject to prewiling national legislatiom
02101/ 3010410510031 | Perf of the coatract subject to prevailing legislation in the contrectar's
' country
0301 acfoafos{0032 | Pert of the t subject to the jurisdiction of an internatiomal court
ox01)00l04]05[0033 | Acceptance of an arbitretor or a court of arbitration drsignated by sgresmsmt
2X91]00{04] 050034 | Designationt of the chamber of commerce or other aatioral instituticn as cowrt of
arbitration
g. 0Y0110G|C4j05]003% Designation of & foreign body as court of arditretiom
E ojoi ooiogﬁos 0036 Maiver by both parties of claims through the diplomstic channa}
?00!«!0;05&31- Amm.orsmuuémunwo:mmm
__:oolocof.osoow Acceptance of & foreign langusge ar officlal language of the contract
coljcc|os|os]0039 Acceptance of two lunguage versions of the comtract as equally welid
0301 }00j02}0%5[0040 Acssptance of legally recognised translation, the Spanish wmm in the evest of
- a dispute ’
] - .
2 jo2o1]|oc{oc] 0510041 Acceptance of legally recognized translation, the forsign language prewiling in the
] . svent of a dispute .
03]o1 | 00j04}5]0042 Clause relating to legal walidity, contractusl duration and normal expiry of the
contract
03]01]C2]0%]251004) Clauses relating to presature termination cf the ot, & istion and
compensation to be sought by the comtractcr
03 01 [00]04]05 0044 Clacses relating to premature termination of the comtract, demmoiation and
compensation to ba sought by the owner
03/01]cojoajos]00as | Uon-transferadility of the comtract, ia whole or in part, without agresmemt of Boih
parties
03]01§00]04]105[0046 | Susp on of the contract, for periods, by the owmer
0310t 041 0510047 Cancellation of the contract, without compsnsation by the owmer, oo justified groumis
mﬂ (see cods 03.01.00.01.05.0037)
EAXE OP PRAJECT: FANE OF STAGE: DRTAILED ENGINEERING s
) REV. Boeeeenveses |PAGE . 5. 02 .00,
01 011 04] 050048 Suspension or cancellation of the contract on grounds of force sajsure in the event
ofs
Natural disasters (sarthquakes, shipwrecks etc.);
Civil causes (wars, stomic disasters revolutions, strikes ete.);
Economic causes (inflation, devaluation etc.)
03 0)f 0of 04f 050049 Determination of the date of validity of the contract
03 01 00§ 04} 05] 0050 Detersination of the period for sxecution of tne work and the deadline for deliyery of
the documents - -
03 Olf 00§ 04] 05| 0051 Naximum limit for full liability of the comtracter (percentage of total fees; <letter
? of guaranty; gusrsntes certificstes)
s OJ oy ooﬂo‘ros 00582 M;:: by the owner of the right to claim compsnsation for dasage, loss or loss of
3 pro .
‘.,!, 03 o1 00] 04{05{0053 Lisited liabiliiy of the contractor, except in the event of wilful damage or
H negligence
~1{0} Ol.‘ 00{ 04} 05| 0054 Payment for use of third-party patents in any desiga, by the contractor
g o) o\ 04} 050055 Payment of damages to third parties coveresd by insurance policy at owner's expense
oY 0 04| 05]0056 | Payment of dasmgee to third parties covered by insurance policy st contrsctor's
t -
§ 0} 0 04]05|0057 Payment for own loss or damsge covered by imsurance policy at owner's expense
0)0 04]0510058 Payment for own loss or damage covered by insursnce policy st contractor's expense
0% 01} 00]04]05]0059 Disclaimer by the comtrsctor of any liability not covered by insurance policies
0101 0004105 [0060 Contractor’s obligation to keep information obtained from the owser secret
0} 01}00]04]|0510061 Ownar's obligation to keep information obiained from the. comtractor secret
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A basic technologicai disaggregation model
Mode)l form V.

. Be.| TR pum oF PRURCT: Pacx ...1...
.23 * .ol
pod 2.6.1 cesnnen

> JANE P STACE:
o3jor o0 pooo | PURCYLS TS TERTT: COISIDERD
03, oxlno juasx @ actIvIeYs  masic tasss Q. 0
(3
030100 Subactivities of administration and co-ordimation for purchase of equipmesat,
materials and spare perts I».1.3.8.}
03loljoo Bwilmtion and selection of sellers or manufacturers
0301100 Preparation of invitations to tender and obtaining of quotations
g o3joi{o0 Anzlysis and swmlumtion of quotationa for equipssnt and saterials
»= |o3jor oo Selection and r dation for ideration by the owmer
-
50301 Obtaining of approwml of the purchase bty the owmer
H 03]oL Negotiation and purchase through purchase order or comtract ',;,
2 [o3jo0n Inspectin of sanufacture and testing of equipment and materials -
E 03jo1 Dispatching, handling, export formalities, varehoucing and storage of smuipment and v
. materials (port of departurs) -
e 03101 Trensport of equipment and materials, including placing of insurance coatracts
= a3 jol Reception, handling, import formalities and customs clearance of sruipmeamt snd
3 msterials
Jo3 Jo1 jpo Lists of final specifications for equipaént and materials, in azcordance with
purchases
03 jo1 PO Recaption, handling and storage at the work site of equipment and saterial for
plants (cumtody)
03 p1 PO ACTIVITY: TECHNICAL SERVICES
03 1 Advics to owner om the partial or total operatiom of the purthasing sorvice with his
own resources (buman, techmical and econoaic)
pipl Advice to the owner om the swalustion, adaptation, organization or establishmsnt of
the purchasing systes

L0367 FROJESTs

NANE OF STACE: PURCHASING SZRVICES

REY. Mo.eeeraeees | PAGE .. 2., of . 0.

03icL

03j01

e o
§ 8 & 8 8 &
&

03jo!
o3jct
(3] 98
03jo1
03,C1

88888

uoy sBeSPeNIp SAjINITUND

03]Cl|c0

03 Gl [0

(3] 83 7.]
03f..fo

03 {01
03jc1

03 |~1|co

o= e

o2 oo}
j02 004
02 10005
02 j0006
|02 0007
u2 jooos

§

93
03 jocol

o 0 C
At A

o
had

Q
-

g2 Ix

| §EEEEEE § EEE

idvice to the owner on the orgacization of a system for coding and storing equipment
and materials

Advice and/or techmical services to ths owner for the inspection of equipmeat during
sanufactare or transport

Tecanjcal assistance services to sellers in installing, sssesbling and starting wp
cquipment

Technical assistance services 10 sellers in repairing and maintaining equipment -in
operatioca

Advice and/or technical services for training personnel locally ia purchasisg systeas,
procedures anl techniques

Alvire and/or techmical services for training personnel abroad is purchasing systeas,
prozedures anl techniques

ACTIVITY: TECHNICAL DOCUNENTS

Delivery of plans, drawings and diagrams of equipment supplied by sellers

Dolivery of michanical and electrical equipment catalognes

DeXivery of photographs, Iilms, microfilme etc.

Delivery of purchasing documentation (quotations, appraisals, purchase erders,
guarantees etc.)

Dolivery of handiing documentation (consular dues, insurance policies, bills of ladisg,
certificates of origin, packing lists, ssllers’ iawoices etc.)

Delivery of manuals for operetion of equipment, includiang start wp and emergammoy stope

ACTIVITYs RULES AND PROCEIURES

Poriodic progress reports on purchases, wariations, cancellations and osst comtrol

Uss of the corirsotor's rules for the purchasisgeervice (inspection, shipaests etc.)
Use of the owaer’s rules for the purchasisg service (inspection, shipmests ete.]

Use of other internationally recogniszed rules

Use of the ovmar's codes (techmicsl and ting), 1 es and musberiag systs..
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B P STAGE: PURCHASING SERVICES l. Boeereennen im dietl.

Use of the L. tor's codes {techmicsl and ing), 1 e an. mmbering
systea

Use of the decimal metric systea (Intermatioral Systesa: SI)

Use at iz 2izcTstion of the aystem of wmits selected by the contractor

Use of the owmer's safety rules [®.1.3.1.])

Usa of the comtrector's safety rules

Co-erdimation procedures for the ion of the 13

Procedures for dook-keeping, handling of momey, cost recording and comtreol

Procedures for drawing uwp subcomtracts -

Procedures for odtaining and appraising quotatioms, .-ttug the owmer's apgrowal and
aakiag parchases

Pr dures for inspecting equipseant and saterials during sanzfacture, testing amd

Procedures for taling out insurance for dammge aad loss of e-uipmat and materials
Procedures for dispatching and shipping equipment, materials and spare parts
Procadures for cancelling purchase ordcrs and departing from the terss of ths contract

ACTIVITY: COMDITIONS OR RESTRICTIONS ».13.2. ]

Sellers' and/or manufscturers' guarantees for all m_t mterials and spare parts
scquired (for dasign, mterials, facture and on)

Imsurance policies, particularly for loss or damage of supplies in transit
Establishment of instructions, conditions and specifications for purchmses
Draving up of "List of manufacturers and sellers anthorized by the cwmer™

Deteraination by the cwnar of the 3 walus of ord to be placed freely by the
contractor without obtaining quotations

Prohibition on the use of altarnative sources for purchasing services (sole swpplier)
Obligation to use the contractor's purchase control system
Obligation to use the owmer's purchase control systes

uoyIeRe PP TP PATINIY(WND

AT OF PROIECT: NANE QP STAGE:s PURCHASING SERVICES .
MY, Wouevorsons- | PACE .5 02 .1,

030l 0009 Use of the owner's procedurss for purchases of equipmont and materials, cudus'ml

upor additional payments
0010 | Obligation to buy all.squipment snd materials through the tor (tied pur )

[+ )38 Obligation to acquire specific equipment and materials from suppliers selected by the
contractor

0012 Obligation 1o acquire specific equipment and materials produced domestically, in
accordance with prevailing legislation

w13 Obligation to scquire some special equipment and materials directly from the omtractos
0014 Limitations on the direct supply of goois and services by the owmer
0G1S Limitation on the selection of firms by the contractor to supply goods and services

0016 | Probidition, total or partial, on purchases of soms equipment and ssmterials froa
certain countries

0017 | Obligation to give preference to domestic vessels for the treansport of equipment and
materiale

0018 Obligation to give preference to foreign weesels for the tramsport of equipment and
materials

03 01] 031 0505|0019 Prohidition on re-exports of sose equipamt and aaterials to certain ocowntiries without
the contrector’s suthorimtion

05]0020 | Ovligation, total or partial, to sell products made by the ower to the somtiastor
‘”Jmﬂ Obligation to entrust the marketiag of products produced Wy the fire to the cemtrecter

o301
94 01

00
00
00
0o
030
o3 o1 o
o:o:l
oy o:

& 3 228 & 28_1%

Uoy1ePRIITRE 1D FATIWITTIIND
o
]
o
)
S

0} 01
0022 Proecdom of by the ) 0 the owmer's installations and plants

05]002) &wu’r'n partioipation, intervention or veto in the appointamt of perscamel Wy
owner

Oxner's participation, intervention or veto ia the appointamt of perscase]l hy the
contractor

Guarantes ¥f quality, sinimum specifiontions and tolerances for equipment and mterisls
Guaranteed reted capacity of equipment working undss standard oonditions
0027 | Guarantsed mintmum working cdpacity of equipment or minimum load facter
0023 | Cuarantesd .level of sinimum yield of equipment op ing under standard oenditicns

3ol

<
\J
S

§§ &

0301
2301

oo
030 ¢

(M)
00
03101100
co
00
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4 A basic technological disaggregation model
ENE OF PRVECT: EANR OF STAGE: PURCEASING SEXVICES
ANV, Bouecorcacss |PIOR . D0 of L1
Recegnition of o8 "purchasing ageat witheut joimt lisbiltty”
h‘m«mhuaroqd—tnﬂ-m ‘A‘hth cter fram the

sellers to the amer

Durstion(s) or expiry date(s) of the gmrentess given

P?IQ for equipment and matarials excesdiag the specifications, wheiber replaced or
O .

m‘d“—td-mmmwﬂ-ﬂ—.u-cﬁun

g Beplacenet of equipneat with capacity below the @ d lewl (mini

E md-uhxa—znn-n-huotmm-du—mn-mnm

2 engineering acceptancs)

3 Regl t of equipmeat with parforsance below the @ toad level (mini guranted
a Mﬁuhn—ﬁ-ﬁ_ﬂ-huotmmlﬂu-nt-h-mhuo{m
= enginesTing acceptance)

é Repl of equipment with opersting defects (minimum guarantee periocds to be

F 1a—mn-muuor-umuu—mm-mnmm

s acceptance)

o LiaMility fer production losses limited to repl of dafecti qd—t

3

Pall liadility for quality of equipment aad obligation to remedy defective work
Pemsliy for completing purchases and supplying equipment and amterials after the agreed
date

Bomus for completing delivery of the equipment and materials before the agreed date
Parformaace of the comtract subject to prewailing matiomal legislation

Peor of the subject to preweiling legislation in the comtrecter's
coumtry :
Paris of the tract subject to the jurisdiction of an intermational court

Accegtance of an arbitrator or a court of arbitration’ designsted Wy agreammat

Mesign=tion of the chamber of commercé or other mationmal isstitutiom as court of
arbtitrstion

Designation of a foreign body as court of arbitration
Vaiver by both parties of claiss through the diplomatic channel

LT OF PRAIECH: FANE OF STAGE: PURCHASING SERVICKS
REY. Boveeeooeses | P08 .S.. of 1.,

Acceptance of Spanish a3 official language of the comtract
Acceptance of a foreign language as official langunge of the contract
Acceptance of two language wversions of the comtract as equalky walid .

05 Acceptance of 1.'11, recogaized translatiocn, the Spanish prevailing ia the svent of &
dispute
05105 Acceptance of legally recognized tramslation, the fmip laagunge prevailisg in the'
E eveat of a dispute .
E 05105 Clause relating to legml wlidity, comtractn) durstion and mormal uﬂry of tha
2 : somtract
H 05105 Clause relatisg to premature termimation of the contract, demumciation amd ea--uo-
4 to Yo sought by the coatractor
H 05105 1 Clawss relatiag to premature termismation of the mtmt, denunciation and muu
to be sought by the owmer
ol mps Non-trunaferadility of the e-tmt, in whols or in part, withou! agreemsmt of both
ol parties
3 0505 Suspeasion of the 4, for limited pericds, by the owmer
10505 Cancellation of the comtrect, without cospemsation by the oumer, en kmwtified grounds
(soe code 03.01.00.01.05.0037)
Sespension or cancellation of the comtract om gounds of force mjewse is the eveat

ofs

Batursl disasters (sarthquakes, shipwwrecks otc.);

Civil cawses (ware, stomic disesters, mol-u-n. strikee eotc.);

Sconcmic cawses (inflatien, devalumtion e%c.)
Determination of the date of walidity of the comtract
Determdmation of the period for axecution of, the work and the deadlise for delivery of
the documemts
Razisss limit for full 1iability of the contractor (percentage of total fees; letter
of guaranty; gmruntes certificate)
Vaive: by the owmer of the right o clais
profit
Lisited liability of the otatrecior, except ia the svent of wilful damage or negligwmce

tion for damage, less or less of

-

ot
4
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BB OF PROJECT: BANE OF STAGE: PURCHASING SERVICES 7 1
Ve Boesceccccce | PGB coeee Of coee

Paymmt of cost of wsing third-party patents in any design, by the sellers or
sammfecterers

03
0}

[

Paymsat of damagen to third parties covered Yy insurance policies at owmerts axpmmse

Payaent of dammges to third parties covered by insurence policies at comtractor's
expense

Peymemt for owm loss or desmge coverel by imsurance policies st owmer's expense
Payamt for ova 1088 or demsge coversd by insuresce policies at contrector's expemse
Disclaimer Yy the contrector of any liability not covered by insuremoce policies
Cantractor's obligation to kaep information obtained from the owmer secret

Owner's obligation to keep information obtained from the camtractor secret

0}
03
0}
0}
0}

S5 333 S8
33883 88
EE58E 88 8
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kL] A basic technological disaggregetton model

¥odel form ¥I. QUALITATIVE DISACGIEUATION - Coastruction and sssembly

A=V, Wi, e AT 0P PRUECT: PROJICT CODE | RIDEN STUDY ) | GFFICE 01 DEPY. PAGE .1....
LRIt ceeen UMDER WAY () | RESPONSINLE 3
fa.2.2.} NPLETE [ oF ...ulo...
D ceeenee 13s.2.2.)
Cxte 12X OF STAGE:
oyl lboco COMSTRUCTION AND ASSEXBLY CCISDEID
ox%1}oo b6 p1 Pu:wu:fmm BASIC PASKS $ »
03 {9100 1|000L | Subsctivities of admimistration and co-ardimstion for ion and 1y
(».13.8.1
03|ul}o00 1 0002 Activities of supervision (supervision anmd imepection, auditimg) and comtrel of
?4 conztruction and assesbly carried out fox *h~ omer
o3| 1 JO003 Activities of review amd -ﬁntu;‘ of the detailed engimsering (sssembly plams, etc.)
E o03{a1}oo )Y Hechenical engineering, construction and assambly activities
; 03100 1 Blectrical engineering, construction and assembly activities
ajo3jor{00 1 Instrumentation enginesring, comatruction and sssembly activities -
-1 -
E (3158 1 Civil enginesring, construction snd assssbly activities -
] 03§91 ) Induatrisl engineering, tion and bly activities !_'_
E oan 14 Active participation by the.ownerts speclalists in construction and aseeshly
glo3jn ) Participstion by the wctor in the P and start-up activities
03| 1 Purchase and hazdling of equipment, tocls and satsrials for comstruction
030 1 Recruitsent and selection of persornel for plaat comstruction and sssembly
o2 1 2 ACTIVITY: TECHEICAL SERVICES
.2 Pl 2 Advice to oumer om axecution of comstruction and assembly
o PL 2 ﬁﬁuumum&u“mu.—wwmtrwuuﬂ“u
activities
<3Pl 234 Mﬁaumuutun‘npnmkmmlmwxu systen (wuuu
inspection, anditing)
2] Ll 2 Advice to the owner on training personnel-locally in systeas, procedures and
tezrniques of construction and sssesbly T
;
BA'E OF PRUJECT: NANE OF STACE: COMSTRUCTION AND
ASSERSLY KEY. Bo.eeceeress | PACE .. of LS.

o02|c1]cojos|02 Advice to the owmer on training nnml. abroad in systcms, procedures and uehniqm

for mtmtian and assembly
Advice to owner on plant start-up and initial operstiom’ ! '
Mvice t0 omnar on opsration after start-up

06)02
06|02

ozjul
0201

0301
[-3] [}

03
23

ACTIVITY: TICRWICAL DOCAGNTS

Delivery of specification books for materials and cartificates of {mspectiom, queality
control and testing in sita (see ammex IT)

0003
0006
0007
0000
0001
03{0002 Deliwery of plans, dravings and disgreas, nunu and updated {n sccordamce vith the
progrmss of comstruction
caC)
0004
0005
0006
0007

Delivery of copies of updated construction programmss eys’ematised by computer
Delivery of work programmes with estimated man-howrs for specislties and areas
Delivery of photographs, filas, sicrofilas etc.

Delivery of updated opersiing msnus]l for process and service plants (whem comtracted
for with detailed engineering)

ozjol
(-39}
ool
02|c1

R_2288 8 Rg
-]

€o1180043Pee 1D A1IBITTINY

02w 03 Delivery of updated safety sanual for process and service plaats (vhen ted for
with detailed engineering

o:o'.oon“.u.yoooo ACTIVITI: RULES AND PROCEDURES

031¢1]|00]0£104 |0O0L Periodic reporis on the progress of the work, variations, cost comtrol and staff

. changes

03|ci]oojoé )oc 0002 Use of the covtractor’s rules

03| 1]00 OLH« 0003 | Use of the ower's rules

03{n1{00]0¢[ci]o0cs | Use of other internationslly recogaised rules

03{91]00]05]04]0005 | Use of codes (“echiscal and acooumting), lstures and mmbering systems of the
omer

03]91]00|0c|04]0006 | Use of codes (techmical and accomting), nessnclatures and musbering systems of the
contractor

03]23]00[05]104]0007 | Use of decimal metric system (International System: SI)

03] 23]00]0/1021000f | Use at his discretion of systes of units selected by the comtracter




0012 | Procedures for buok-keeping, handliag of momey, cost recording asd camtrol
Q013 | Procedures for fimancial adwinistratiom snd dealing with loan documents

Manual ror the use of the BTDM 3
L2 aF PJETY: EAXE OF STACE: COESTMUCTION AND
ASSRMRIY WY, Boueeerncees |PAOR . AL, of .8,
03{01 oL |ooo9 Use of safety rules of the oumer [®».1.3.1.]
ool 06 0010 | Use of safety reles of the contractor
06|04]0011 | Co—ordimation procedures for the an of the <
0é
06/

S
84888

g g 33 ‘mﬁmg'tze P PP RS

Y
o

Mligation to use the cuntractor's project comtrol systes
Obligation to use the cwmer's project conmtrol system

Use of the owmear's progr and proced for construction and assewbly (condttional
upon extra payment)

Restrictions co the use of comstruction and aseesdly techniques and practices developed
by tae comtrector

oMar]o0|0% 0014 | Procedures for deciding om variatione and additions to the comtract
o;'u 00]95]|04{0015 | Procetures for drawing up subcomtracts
e o)lOl o) |06 0016 | Procedures for inspecting, auditing, checking and approving the work dons
:'QJ'OI 00'0( 0017 | Procedare for ging personnel to be eaployed by the contractor
E o)lﬂ oc 0018 | Owner's rules for the selection and appointwat of temparary perscnpel
':' ollﬂ 00 Procedures for the reception amd partial or total delivery of equipmest (custody)
L Pr - cal
E”l 1joc 20 phisrpieby for » hydrostatic, pneumatic and other tests and acceptamce of
go)oloo Mork progr with eatimate of Y
'..'o, oalogoo ACTIVITI: OMDITIONS OR RESTRICTIONS [3».1.3.2.]
Eo)’ﬂm Insurunce policies to cover damage or loss and swpport guarantees
030100 Labour legislation and collective labour agresments ia force and applicable
0301 [3C ] | Clamee em owmer's "right to veto” skilled parsonmel
0301 joo Prohidition on the wse of altermative source® of comstruction and assenbly services
03| 0
1300
j20
0
0G

v

Restrictions on the use of comstructicn and assesbly programmes and systems developed
b7 the ccatractor

A OF PUIRT: NARE OF STAGE: COMSTRUCTION AMD
ASSRXBLY REV. Boeeeroreeoe | PGE K., of .8,
¢_[~1]oolosl05]0010 | Ovligmtion to purchase equipment through the tor (tied pur )
¢3101]| 0010610510011 Obligation to s:quire certain equipment fros suppliers selected by the comtractor
03121{ 00{06]05]{ 0012 Acquisition of oomstruction and assesbly equipment and materials at the comtractor's
discretion
€2} 91 00 oqos 0013 Selection of swbcontractors and service eaterprises at the comtractor's discrwticn
0 01| 00]0605]0014 | Preedom of Wy the contrector to the owner's installations and plants
Y 01| 00j 06105 001S Contractor’s participation, intervention or veto in the appointaent of perscomel by
the ownar '
g 01{01100]06]0510016 | Owner's participstion, intervention or veto in the appointmsnt of persomnel by the
contractor
2 [o2]21]00l06]05]|0017 [~ 1 g of comstruction and assembly in accordance with the aims and
4 specifications in the contract
i G2|o1jo0y05]05]0018 Joint 1iability vith regard to subcontractors’ guarantees for construction asd
g. assewdly
g C}21{00|06]05]0019 Cuarantes of correct assesbly and efficient and safs opsration of the equipmsat
5 23191,00]05[05]0020 | Cusrmntesd rated working capacity of squipment constructed st the site
& |01 0o o5jos|oo2) Cuaranteed lewel of minimum working capacity of equipsent comstructed at the site
8 |2:]or] oologlosloc22 | Durstion(s) or expiry dste(s) of the guarsntess given
c.| 01] 0oj06]05]0023 Obligition to remedy defects in equipment or worlmanship up to one year after imitial
L {provisional) sccsptance of the work
C |01} 00]|0& |05 jo024 Replacemant of srulpment with operating faults due 1o assesbly errors (mmths after
start-up)
z1jotjoojozlosjoozs | tiability for production losses 1imited to reconditioning installstions
22{21]00]c5|05]0026 | Pull responsibility for quality of work and cbligation to remsdy defective work
~3jo1y00 05{0510027 | Penaltise for completing and delivering the work after the agreed date
s 1otjoc|os1otj0028 Jcavo for completing and delivering the work before the agreed date
L :10410016E{02]0029 | Performance of the contract subject 1o prevailing aational legislation
r ] 91]ccius{os |00 Performane of the contract subject to prewailing legislation im the cantracter’s

comtry
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38 A basic technological disaggregation mode!
NS OF PROJICT: EANE OF STAQR: COMSTRUCTION AND
ASEO REY. Bo.eceoncese | PMRE ... of L8
03j01 Performance of the comtruct subject to the prisdiction of an intermatiomal) court
o3jor Acosptance of aa arbitritor or & cowrt of arbditration designated by agreement
0301100 Desigoation of the chasber uf commerce of othar matiomal imstitutiom as court of
artitration
03]01/00 Desigmation of & foreign body as cowrt of arbitration
03]01j00 Waiver by both parties of claims through the diplomstic chemnel
aljo1}00 Acceptance of Spanish a8 official language of the comtract
gosoloo Acceptance of a foreigs langusge as official leng of the comtract
~103{01}00 Accep of two 1 versicns of the coniract as equally walid
g @3{01j00 Acceptance of legally recognized trunslation, the Spanish prewsiling in the evemt of &
< '] depute
3 .
ao;oxoo Accoptance of legally recognized trenslation, the foreign langumge prewiling in the
evant of a dispute
gosox Clanse relating to lege] wlidity, comtrectml duretion and normsl expiry of the
i contract
:0301 Clause relatiag to premat: terminstion of the L » dermciation and
) cospeasation to be socught Wy the coatractor
0 (4] latiag to pr tion of the tract, demmciation aad
compenastion to be scught by the owmer
03 | { ferability of the ct, in whole or in part, without agresmsmt of both
parties
03 u on of the ct, for a limited period, by the owmer
03 Cancellation of the cowtract, wifhout compensstion by the owner, on justified grounds
(see code 03.01.00.01.05.0037)
o3 Suspemsion or cancellation of the comtrsct an grounds of force ssjeure in the event
oft
Natuwral disasters {earthquakes, shipwrecks etc.);
Civil causes (wars, atomic aisasters, revolutions, strikes etc.);
Bconomic causes (inflation, dewaluation etc.)

A OF PROVICTs NARE OF STACR: CONSTRUCTION AND ‘
AsSBO Y. %oueeraeenes | PR .5, of 6.

o3jor Determination of the date of walidity of the comntract
o3loL 9 Determination of the deadline for delivery of the documents or the pericd for exeuctios

of the work
cilol Yaximom 1iait for full 1iability of the comtractor (percentage of total fees; letter

of guarenty; guarastse certificate)
03101 1 Vaiver by the owmer of the right to clais comp tion for d + loss or loss of

profit
03]01 2 | Priority for sale of comstruction mschinery to the owmer

oI IBRIBTRE TP SATIMITINY
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Model form VI1. QUALITATIVE DISAGGRECATIOR - Acceptance and stert-up

[m.lo. Y Puwmm, ru—m UNDER STUDY [ | OPPICE OR DEPT. |pace . ...
UNDER MAY () | EESPOMSILE
(3.2.3. COPLETD [ OF cevedhens
nd 2.8. ¥ cooenae (3..1.2.]
— “:; MAXE OF STAGE:  pccrpranck axp START.P cors D
b3l o od o TS OF ACTIVITY:  BASIC TASKS gﬂ; X0
1 oﬁ Sutmctivities of administration for scceptamce and start-up ! (3b.1.3.8.]
A Alicnenat, lsvelling, sdjustaent and calibration of equipment
3] 3 :‘3 Preperation of equipment, wnits and services for tests
2t 2y o'ﬂ Mechanical, hydrostetic, pneumetic snd other tests .
£p:{ :j Checking of correct. functioning of instrumentation, = 2 o
EJB » Checking of circuit comnections in relation to piping end instrumsatetion diagrems
2h1| o od o Checking of electricel fastallaticos, including insulation and polarity V=
3p3| o ool 97 Pepeir, replacenent or modification of equipment ¥
hs | 3 o] o7] Checking of minimum stocks of spare parts ed sateriels -
éa: 1 od] o7] Suppliss and checking of Jevgla of iaputs and catalysts for start-wp ~
H b { 1] “TW Start-up and edjustment of plent
eps | 24 2|07 Stancardization and guersntee tesis
2hs 9:{00 o7 Integration vith the operstion of existing wnits
b2 | 11100[07 Final acceptance ‘
3 | njoo{ar Secruitment and selection of perscanel for plant menacement and operatiom
p2 J:IOO o7] ACTIVITY: TECMNICAL SERVICES
D2 } 311 20{ 07| Advice and technical assistence to the owner on checking and inspecting equipmsnt,
wnits «ad systers
D3 | 1] ;|1 Advize and technicel assistance to the owner on the start-up end initial operaticn
of plants -
p3 {91 0007 Advice and technical assistence to the ovner m guarantee tests
NANE O PROJICT: BANE OF STACE:s
ACCEPTANCE AND START-UP RE¥. Woscosossone PACE .130. of -’o-
03jo1]00]0T )02 Advice snd technical assistence to the owner on operation after start-up
o3joar}oofor |02 Avice wnd technical sisistence to the ovmer on finalizstion of operating mmnuals
03] 01100107102 AMvice and technical assistance to the ovner on the training of parscanel locally is
systems, procedures md techniques for acceptence
g3jor{00f0TC2 Advice and technical assistance to the owmsr on the iaing of p 1 sbrosd in

systems, procedures and techniques for acceptence md start-up

ACTIVITY: ' TECENICAL DOCUMENTS

Delivery of photographs, filme, microfilms, ete.

Delivery of safety msnual for plant end services

Delivery of specificstioms for imputs, raw matarials and products for guarantes tests
Delivery of copies of updsted start-up prograsmes systematired by computer

ACTIVITY: RULES AND PROCEDURES

Procedures for suditing, inspecting, checking, approving and notifying sceeptamces,
checks md start-up

Time-table for inspecting, auditing, checking, spproving snd notifying aceeptence and
start-up tasks mnd sctivities

Procedires for co-ordination in exscution of the contract and co-ordinstion between
the swner and contractor

Procedures for book-keeping, handling of money, cost recording and coatrol
Procedures for deciding on variations and additional vork

Procedures for verifying guarmteed cspacities, outputs. and rstes of comsumption
Iasurance policies to cover damags or loss and support guarsatees

Owner's rules and procedures for acceptance end start-wp

Contractor's rules and procedures for scesptence mnd start-up

Other internsticnally recognised rules and procedures

Owner's codes and numbering systems (3v.1.3.1.]

S
g
8 88 88888
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NANE OF PROJECT: EANE OP STAGE:
ACCEPTABCE AND START-UP REY. BOeescsseses | PMOB .A.. of .A.

0012 | Comtractor's codes and numbering systess

0013 | Decimel metric systen (Internstional System: 8I)

00lh [ Use st his discretion of the system of wnits proposed by the tor
Owner's safety stamdards

e, o’ ot a
s

Procedures for the recruitmmt of p 1 to be smplayed by the contractor
Owner's stamdards for the selection and eppointmsnt of tesporary steff

ACTIVITY: CONDITIONS OR RESTRICTIONS (3%.1.3.2.)

Clause co owner’s “"right to veta” akilled personnel
Obligaticm to use cwner's comtrol systemm for start-up
Obligation to use comtractor's control systems for atart-up

Use of the owner's progr and p 4 for acceptance and start-up, camditional
wpon extra payamat

Restrictions on the use of acceptance and start-up pructices and techniques deaveloped
by the comtractor

Rastrictica oo use of acceptance snd start-up progremmes and systems developed dy the
caatractor

Selecticn of subcontractors and service enterprises at the comtraetor's discretics
C ‘s freedom of to the owmer's installstions snd plaats

Owner's participation, interventiom or weto in the contrector'’'s sppoistusat of
persconel :

Coatractor's participstion, intervention or veto in the owner's sppointarst of
perscansl for the project

Joint liability with regard to the swd 's g ing accepteance
wmd sturt p

Durstion(s) and expiry date(s) of the guarantees given
0013} Penalties for completing and delivering the vorx after the agreed date

£ 2 B 888 g § gepegeees

B OF PRUKCT: JANE OF STAGE: .
ACCEPEASCE AXD START-UP REY. Boueeeeeer.. | PAOB M., of LS.

Performence ~f the contract subject to prevailing natiocnal legislation

0015 | Performence of the comtract subject to prevailiag legisletico in the comtractor's
comtry . .

Performmce of the camiract subject to the jurisdiction of en internatiomal court
Acceptance of e sbitrator or a court of srbitration designsted by egreamsat

Desigaetion of the chamber of commerce ar other aatiangl institution ss cowrt of
editration

Designstics of s foreigs body as court of arbvitration

Vaiver by both parties of claims through the diplomatic channel
Acceptance of Spanish as official language of the eontract
Acosptamce of & foreigh lsaguage as official lamguage of the cantract
Accep of tvo 1 @® versions of the contract as equally valid

::mu of legally recognized transliation, the Spanish prevailing in the emat of &
spute

Acceptance of legally recognized translation, the foreign language prevailiag ia the
event of a dispute

Clause relsting to legal validity, contractual dureation end normal expiry of the
contract

Clmse relating to premature termination of the contract, dsnuneiation and
fom to be sought by the contractor

Clause relatiag to premsture termination of the comtract, denunciatica emd
campessation 10 be sought by ihe owner

Hon-traseforability of the contract, ism vhole Or in pert, vithout agresmsst of both
parties

Suspension of the eamtract, for limited periods, by the owvmer

Cansellaticn of the camtract, vithout campensation bWy the owvmer, on Jwtified gromés
(See code 03.01.00.01.05.0037)
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BANE OF PROJICT: BAR OF SBCE: . .
ACCEPTANCE AND START-UP REY. BO.ciacsceces | PAGE (D... of ..
r
0¥ 01)00]0T[03] 00| Suspemsion or cancellatica of the camtract on grounds of force majeure in the eveat
of:
L 1 dis s (earth , shipurecks ete.);
Civil ceuses (wars, stomic disasters, revolutions, strikes etc.);
Economic causec (inflation, devalustion ete.)
03101]00,0T{0% oo.uH Deteruination of the date of validity of the contract
03101]00]07[03] 00OM| Meximum iiait for full 1iedility of the contractor (perceatage of total fees: letter
of guarsnty; guarmntee certificete)
03{01]00{0Tj05] 0035| Waiver by the cwmer of the right to claim tion for » loss or losd of
profit
03{01/00]07/05] 0036| Owser's perticipstiom in start-uwp
03jo1/{00 0T 003T| Repair end/or replecement pf equipment snd meterials demeged by misuse or
nishandling
03]01]00]|0Ti05] 03] Time-limit for the issue of final acceptence certificstes
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A basic technological disageregation model

3b.2. Quantitative disaggregation form

3b.2.1. The purpose of the quantitative dis-
aggregation procedure is to quantify those subac-
tivities identified during qualitative disaggregation
which can be expressed in terms of money or man-
hours.

3b.2.1.1. This disaggregation procedure will
enable the owner to find out in good time what
expenditure the project requires in local and foreign
currency. Expenditure or disbursements made in
the subregion can be shown on the form sepa-
rately. Through successive reviews, he will be
able to assess the financial progress of the project
and national participation in it.

3b.2.2. In the model, the amount of dis-
bursements in local or foreign currency is expressed
with reference to a suitable base year selected by the
owner, which normally does not vary throughout
the life of the project. Recording expenditure in
terms of present value enables the owner to get a
realistic view of the economic progress of the
project.

3b.2.2.1 Under the “administration and co-
ordination” subactivities for each stage, should be
included all the costs incurred for this purpose
during the execution of the complete stage.

3b.2.2.2. The following definitions will be
helpful in applying the quantitive disaggregation
procedure.

Reference year: The values entered on the
quantitative disaggregation form will be discounted
to net present value, with reference to the base year
selected by the owner.

Local expenses: These are expenses made in
the country where the plant is to be set up,
regardless of the source of finance.

Expenses in the subregion or abroad: These are
expenses made outside the country. They also
include foreign travel allowances for national
personnel.

Man-hours: Figure measures amount of work
expressed in terms of time per man as follews:

(a) ‘*National man-hours™ shows work con-
tracted for locally;

(b) *“Foreign man-hours” measures work
contracted for abroad;

s 02 00 O

(c) “‘Total man-hours” is the sum of national
and foreign labour;

(d) *‘Cost” shows the actual cost of the man-
hours.

The column showing the cost of the man-hours
worked (national and foreign) has been kept
although the authors are aware of the difficuity in
many cases of getting reliable unit costs to mzke
the calculations with. Despite that problem, they
want to encourage discipline and attention to the
matter so that, with time, firms vill be able to
accumulate reliable data for themselves, the coun-
try and the subregion.

3b.2.3. The headings on tie first page of the
forms will include, in addition to the items listed in
the general notes (3a.2.2. and 3a.3.7.), the following
information: name of the first stage considered
under this disaggregation procediire, reference year,
and amount of local and foreign expenditure
expressed in thousands of United States dollars at
constant base-year values. They will also include the
number of man-hours worked, expressed in thou-
sands of hours, national or foreign, and total.

3b.2.4. In the quantitative disaggregation
procedure, the method used is quantification. The
idea is to monitor and evaluate the progress of
subactivities quantifiable in terms of expenditure
and the man-hours required for their execution. In
the model, these figures are shown both for the local
contribution and for the foreign contribution,
expressed in constant values by discounting to a
given base-year. The right-hand side of the form has
been laid out in such a way as to provide for this
method.

3b.2.5. The coding for quantitative disag-
gregation is similar in general to that for qualitative
disaggregation. An example of the specific use of
the coding is given below as an illustration.

—

Stage: Studies for the
implementation phase

> Basic comp {not spplicable)

o, Disggregation procedure:
— 7 Quantitative

—p Project phase: implementation
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Model form VIII. QUANTTTATIVE DISAGGREGATION -~ ALL STAGES

M. %o.] MTE |sumor PRIET: PROJICY CCDE| WNDER STIDY () OPPICE OR DEPR. |\ op o
NDER WAY ()| BESPONSIRLS sebecese
{3a.2.), S88Ft o.... COMPLETED T P TR
fond 2.4, 1004 ooeoens 13s.2.2.}8 .
Codo VAKE OF STAGR: I = !E.z.z.z.l Meference 1
ative tures Hen-hours
b 0000 | STUDIZS POR THX DEPLB@NTATION PHASZ _'M _000 howrs Cost
L {3.2.] Loo, [Sabr. [Ror. [Tot. Mat.[Por. [tot. | Nat.[For.
3 0001 | Subactivities of administration mnd co-ordinatiod

for the canduct of studies
) ] 0002 { Geclogical and soil studies
[} 0003 | Seisnic studies
000k | M logical (climatological) end ecological

studies
ﬁ 0005 | Topographical and hydrographical studies

0006 [Deterninaticn of social, industrial and besie
dervices

0007 [Raw msterial studies (enalysis)

0008 |Studies on tramsport sad dhandling of raw
{saterials, products, equipment and other
|meterials

00| 0009 [Studies on storags available for rew materials
and products

00/ 0010 [Studies o pilot plants

0011 {Studies o techmological altermnatives and process)
evaluations (updsting of data)

<
22

oy eBestPuerp sA1iwITIOMd
-

ge 8

by 0012 | ries of ior. materials (to bend)
by o o003 3}0w dnation of the ization and systess
3 fequired for the project implemeatstica phase

a/ On all forms, numbers in square brackets indicate the part of the text vhich explains the use of the fors.

[sax or e Jm Moo sesseresere [rm Y I
I STACE:
0Y 0r}jooj 01! 0000| STUDIES FOR THE IAPLEMENTATION PHASE Loc. | Subr.}For. [ Tot, | Nat,.| Por.[Tot, | Hat.] For.
03 oeioolouoo 0014 Studies to Actermine the provisional services
and facilities needed for implemsntatiocn of
the project

03 [ 0015| Other studies

03 02 0016] Technicu' assistance services

0y 02 [} OOI‘ﬂ Collection and snalysis of bidliographical
{nformation and visits to plaats {a operstion

for the selection of techrological
altermatives aud evaluation of procssses

(3 1| ooJox NJ oou‘ Guarantee md insurance policles

033uBex9Bve}r sajIMNJIUTE

TOTAL FOR FEACE
03102100{02|00| 0000| CHOICE OF PROCESS TECHNOLOGY
03 oafoo 02]00]| 0001| Sudactivities of administration amd oo~
ordination for choice of process
[3».2.2.1.} (3b.1.3.8.}
03joe 0002] Analysis end evalustion of availabls informe~
tica, techaical 1it , patents etc,
03 0003! Establishment of theoreticsl scheme for the
process and possidle variants
'03 00 0004 Basie rasesrch into kinetics, catalysis, mase
anéd energy transfer etc.
los 00] 0005 Experi al devel of the p at the

laborstory, pilot-plant and seai-industrial
+' plast level
3

§

Consideration of industrial trials, rev
materiale, equipment, ecorrosion ete.
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o II‘H. B0 sevsescsnce PACE .3.-. of .A.
STACE
o3joe oole2oofooon | 3L oy pmocas TrcamuLnY Loo. [subr. | tor., |7ot. | at.|Por. [mot. | mat.|por,
03{ 02} 00] 02;00] 000T | Selection of siternative sources of raw
materials, energy and other inputs
0302)00{02]03{0008 | Technico-sconomic evaluation and optimisstion
of procass design
0 02{00{02]00{0009 | Establishment of a aystem for quality comtrol
and analysis
03102100]02]0010010 | Training of perscanel at home or abroed in
technological development systems and
procedures
03|c2j00i02}00|0011 Advice oo start-up end initial operatiom of

g the plants

S |03|02100102]00]0012 | Invitstion and appraieal of tenders md

E selection of p and licensing firms

EOS&QQNWB Payment for know-how

aOS&NQWNﬁ Payment for licences on a fixed-sum besis

é 03]02100 0210010015 | Payment for licences on a rayalty besis

3 |03fe2 00/0016 | Advice to the ovner on the development of the

] process techoology with his own resocurces

3 L (buman, tecimical and ecanomic)

3 lo3jo2 o0 +v17 Advice oo review of some elemsots of the basic
engineering and checking of the process
technology

302 o 0018 | Advice for the establishment of & quality
control and analysis systea
Ip2 0019 | Advice to the owvner on the sslection and
scquisition of the process technology
3 jo2 0020 | G ;nd § policies
TOTAL FOR STACR:
KAXE OF PROVEC?: v REV. Xo. cervecccnce |PAGR oM. of A&,
STACE:
03]02]00{03)00] 0000 BASIC DNGINEERING Loc, | Subr, | For, | Tot, | Nat.|For. | Tot. | Nat.|Por.
03]02]00|03{00] 0001{ Subactivities of administration end co-
ordinetion for basic engineering
[3.2.2.1.)¢ [3b.1.3.8.)
03)02|00{03|00| 0002] Theoreticel engineering, design activities md
technico-ecanamic evaluation
03{02]00103]00| 0003| Process enginsering, basic design activities
03]02/00]03]00] 000h| Mechenical engineering, basic design activities
03|02{00/03|00| 0005] Klectrical engineeriag, dasic design activities

? 03]02{00]03|00] 0006| Imstrmmntation engineering, basic design

2 activities

% |o3{oz|oolo3joo| 0007| civii engineering, basic destgn activities

:“! 03|02|00/03{00| 0008] Industriml engineering, basic design activities

<

: 03]02]/00/03|00] 0009} Additional basic engineering

» |03{02]00]03]00] 0010| Basic engineering carried out by owner

é 03|o2|00{o3|oo| o011 M‘:!mu- of owner's speeialists {s basic
des

i 03jo2|00]|0o3|00] 0012| Training of persconel at home or abroad in

§' basic enginesring procedures

03]02]00]|03{00] 0013 Technical assistence for basic engimeering
03/02]00[{63|00] 001M] Invitstion end sppraisal of tendsrs and
selsction of firms for basic engineering
03/02]100]03]00| 0015| Advice and techniesl servieces for start-—wp
and initial operation
03{02]00/03|00{ 0016, Guarantee md insurance policies
TOPAL FOR OTAOR:
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AN

03

T T

STACE:

DETATLED ENGINRERING Loc. [ Subr. | For. | Tot. | Nat,.| Por. [ Tot. | Bat.] Por.

Subactivities of adninistretion end co-
ordi: stion for detailed enrineering
(3b.2.2.1.} (5».1.3.8.)

Bevievw of basic engineering

Mechanical engineering, detailed dseign
activities

Rlectricsl engineering, detailed dasign
ectivities .

Instrummtstion engineering, detailed design
activities

Civil eccineering, detailed design activities
I al engl iag, detailed design
activities

Scale model of plant

Technical assistance from third parties for
dateiled eagineering

Training of persanmel at home or abroed in
detailed engineering procedures -

Invitation and sppraisal of tenders end
selection of firme for dxtailed

AMditions) datailed engineering (design
sctivities)

Detailed engineering carried out bty owner

p3 001% | Active participation by owner's specialists ia
detailed dasipn p . Vhen d ot

p3 0015 | Peviev, modification end acceptance by the
owner of the datailed engineering, vhen
contrectad out

D3 0016 | Prelimisary selection of msnufacturers
b3 0017 | Ouarsntes and insurance policies
TOTAL FOR STACE:

g

JOJ 02 00
03

03

L

w W

“

(™)

E B EE 38 88 88 28

KARE 0P PROJICT: [ml. Bor ereveerecss |PME . 8. of ..

el

03 62| 0oj 05| 00

SHGE:  prcmasING SERVICES Loc, | Subr.{Por. [Tot. | Mat.|Por. [Tot, | Mat.|Por.

8
g8

Subsctivities of administration and eo~
ordination for the purchase of equipment,
msterials, syare parts, tools smd supplies
13.2.2.1.] {3®.1.3.8.]
Pre.iminary selection of menufacturers.
evaluation and selection of sellers

Appraisal and selection of quotstions for
squipssat and materials, ete.

Begotfiation and purchase, through purchase
ordsr or contract

lnspection of menufectuwre end testing of equip-
msat and asterials

Dispatch, handling, export procedures, vare-
housing, storage and codiag of equipment snd
materials {port of dispaten)

Transport and insurmnce for squipmeat end
saterials

Reoeption, handling, import procedures and
el of i and materials

Technieal sssistance for the ecquisition of
oquipment and material purchasing eervices

Bvaluation, sdaptation, orgmmisstion or
establishaent of the owvner's purchasing systea

Traiaing of persannel st home or abroad in

» ing servioe p
Ouareatee sad insurv.ce policies

0% 02]00

oﬂoaoo

8 8 8 B 8

8
R E g 8 g8 g88e g

03j62|00

03|a2joo|o5

03{02/00]05

03102 joo

001395019Pea I SATITITITING

I A
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r a .. -l eassedennse J’n Ql'.. “ Q...
;] STOR:
o:luw an CORFTRUCTION AND ASSENBLY . Loo. | Sade. [ Por. | Tot. | Bat.] Por. | Tet. | Bas.}Por,
03]02]00106)00| 0001 ] Activities of adninistrstion smd co-ordinstion
eamatrection and assesbly {3».2.2.1.)
. 3s.1.3.8.] .
o3yjczjooloé{oo| 6ooR! appointmsnt, so-ordinstion sad ewpervision of
a3jo2]o0 00] 0003] Detailed engimsering, Wisting activities
03]02100106]00] QO0A | Swpervisica (swpervision end imepesti
snditing)
03j02)]00 mmm&uumuu—udaﬂh
g construction end sesembly procedures
£ 103l02]00106]00] 0006} Techaical assistamce for stert-wp emd operetl
s of the plaat . -
5 [o302]00 0007 | Technical assistsmce for i and
a ssoewdly
= lozjoz oo 0008 | Purchese and handliag of i equipment,
E tools sad materials .
2 fosluz oo 0009 | Mechenical eaginesring, cosstrwetioc wmd
] sssembly activities
g losjoz[oojosion | 0010] Rictrica) emgineering, comstrectios mad
assembly sstivities
03 (02 j00 {06 00121 X {os sngimeering, fom and
assembly activities )
03 (02 foa 06 00121 Civil englseerisg, i snd mbly
activities
03 00 “ wn Ind: rial Pal _.—.-. ion asd
assesbly activities
03|02 {00]06 0014 { Gus and {asureice policies
TOTAL POR STACK: .
IAXE OB PRATICT: » rnu Bo. cueevereees |P0E LS of A,
STACE:
03 “’l“‘l oT] me ACCEPTANCE AND START-UP Loc. | Sabr. | Por. [ Tot. | Nat.|Yor. |Tot. | Bat.|Por.
03 o7 0001] Activities of administration end co-ordinetiom
for acceptance and start-up 13b.2.2.1.]

[3®.1.3.8.1

i Technical services by the cantractors for
acceptance and start-uwp -

Losses of rev materials end products
Inputs and besic services

Materials amd spare perts

Acceptance test mmd lasborstory enalysis
l.{dn and maintenancs

Replacement of equipment

Izsurance and mm policies for acceptence
-md start-up

Personnel traiaing

Advice md technical services for acceptance,
start-up and subsequent operstion of the plant

§g3ge §

voyInBaIBusp Aa)InIFIUNND
S s
38 3538883 3§
38§

TOTAL FOR STACE:
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3b.3. Descriptive disaggregation form
3t.3.1. Basic component; processes

3b.3.1.1. Processes are the essential founda-
tion of chemical industry projects. The basic
purpose of descriptive disaggregation of processes
is to provide the owner with a tool for choosing
the most appropriate processes from among the
various alternatives available.

3b.3.1.2. This disaggregation procedure
makes it possible to identify the requirements of
petrochemical processes, of the different operations
used to process raw materials into products and the
nature of the products. The model analyses such
aspects on a qualitative, quantitative and/or
descriptive basis, because of the diversity of ihe
characteristics of the systems and subsystems
involved in the processes.

3b.3.1.2.1. Through study and analysis of all
these characteristics, the user of the model will be
able to identiiy the core and the peripheral
operations and evaluate their technological com-
plexity. Combining this with an economic evalua-
tion, the owner will have a better basis on which to
select the most suitable process for the purposes of
the project.

3b.3.1.2.2. The proposed scheme gives the
various operations making up petrochemical pro-
cesses in conjunction with the most important
cquipment used in each of the operational systems.
The aim is to get users to note the equipment and to
make possible its identification and subsequent
disaggregation.

3b.3.1.2.3. In descriptive disaggregation of
processes, the following groups are distinguished:
requirements, main operations and equipment
involved, and products. It is in this order that they
are shown on the simplified industrial-process flow-
sheets. However, for the practical purpose of
making the forms easier to design and handle, they
are given in the model in the following order:
requirements, products, and main operations and
equipment.

3b.3.1.2.4. Under ‘‘requirements” are clas-
sified the raw maternials, chemicals, industrial
services and other imputs involved in the manu-
facture of the products. Industrial or basic services
are merely listed, with an indication of the needs of
the process, no attempt being made to define the
actual systems of operation constituting them.

3b.3.1.2.5. Under **products™ are listed the
main products, by-products and waste products

resulting from the processing of tke raw materials
under the conditions of the project process.

3b.3.1.2.6. Under ‘*“operations™ are listed
the physico-chemical treatments to which the raw
materials are submitted during the processes. The
operations are classified as “core™ and “‘peri-
pheral™.

3b.3.1.2.7. The core operations are the pro-
cessing operations and characterize the process.
The peripheral operations are auxiliary activities
which are necessary in order to carry out the core
operations.

3b.3.1.3. The headings on the first page or
main sheet of 2 <et of forms for process disaggrega-
tion include, in addition to the items given under
“General instructions™ (3a.2.2. and 3a.3.7.), the
name of the group and system being disaggregated.
In practice, a new main sheet would be used for each
system but this has not been done in the manual for
reasons of space.

3b.3.1.3.1. In the tables on the first and
following pages of the set of forms are given all the
itemized subsystems.

3b.3.1.3.2. Thecorresponding forms show all
the factors making up the systems and subsystems,
given in sequence one after the other, so that
opposite them can be shown the thermodynamic
and kinetic characteristics and operating variables
that are most important for characterizing them,
the necessary relations between them being estab-
lished and the equipment identified. The model
forms reflect that principle and also include some
comments and suggestions and the units of
measurement to be used.

3b.3.1.3.3. In the “requirements” group, the
specifications and physical condition of the raw
materials to be entered on the forms are those of the
raw materials when available for use in the process.

3b.3.1.3.4. Since the specifications and physi-
cal condition of the raw materials and products may
involve a great number of different factors, it is
suggested that, in using the model, those which are
most relevant and characteristic should be entered
on the forins.

3b.3.1.3.5. In the *“main operations and
equipment’ group the subsystems have been givena
code consisting of a digit followed by three zeros.
The position of the zeros will enable the user to
codify the characteristics of each subsystem, broken
down according to the process under study, in
accordance with the guidelines given by the model
forms in this manual.
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3b.3.1.4. The most general form of the code
used ir the procedure for the descriptive disag-
gregation of processes is as follows: 03.03.01.00.
00.0000. The use of the code may be illustrated as
is shown below.

a2 03 0000
Submyzmm:
I 10009000 Names
100800 : Spacificstions
01-80 : Dewiled dimggregetior.
Sysma: Weste products

Qo @ o

> Group: M

> Qemic

_, Dissggregetion procadure:
[

3 Project phass: Implunanaton

3b.3.1.4.1. I the *main operations™ group,
the subsystem with the code 999 is used to designate
the technical staff necessary for the system in
question.

3b.3.1.5. The method of treatment of the
systems and subsystems identified in the descriptive
disaggregation procedure for proces<es is charac-
terization. For the purposes of control and
evaluation, and in the light of the diversity of the
characteristics to be considered, the form is left
open so that the user himself can determine the most
appropriate layout in accordance with his own
needs and the requirements of each process.

3b.3.1.5.1. Despite the foregoing, it happens
that. for the systems and subsystems grouped under
“requirements” and “products™, the qualitative
and quantitative characteristics are such that
gererally speaking a column layout can be pro-
posed for the right-hand side of the respective
forms, which makes it easier to handle the
characteristics in an orderly fashion, for example, as
illustrated below.

OFFICE OR DEPARTMENT SEEY Man
REPONBILE [ J—
J—— w - ~- | coaz

|

There can be as many columns as necessary,
headed as convenient. These columns should only
show the data that most clearly define the
subsystem being analysed.

The form can then be used at some of the
review stages to compare different alternative
processes available to meet the needs of the project.

In general terms, the form design proposed
above is considered valid when the project is under

study or under way, depending mainly on the way
the project is being carried out by the owner.
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Model form IX. DESCRIPTIVE DL.AGGREGATION, PROCKSSES -~ Bequiremests

MY, ¥o.! TR ]uuwmwh PROTICY cooe | e sui O | orvzce om peer. | o0 o
TIDER WAY [ | MEBTORSING sedesee
ATt oeee corLaT O
Code BASIC CONPONENT: puocEsazs (W.3.1.}1
| 03] 03]01}01 J0o CROUP: REQUINDMENTS [3%.3.1.5. and 3b.3.1.2.4.)
o03i03jorjor for [SYSTER: wav sarmmIALS T

t: —_—

.100 Specifications and phyeical condition im storage [36.3.1.3.3. and 3b.3.1.3.4.])
01

99
.200 Standardized specifications[3b.3.1.3.5.]
.01
-9
300 Mysical condition in relation to the process
| .01
.99

0073980 Pee TP saydiaoseg

%00 Rates of consumptios (im -elatiom to main product)
.01

.99
500 | Yielas
0L
.99

SAKE OF PROJECT: Jusxc COMPOMINT: PROCESORS” —

Q) ;;’01 OOTII Plece of origis
.01

Purchese prices

K. Bosoerercocess| PAGE o R, of Moo,

Bamse and/or industrial scmeaclstuse

Types (in relatios to the resctiom;

UIIINHMINFRE}D BAFIATIIEN]

Spocitications (35.3.1.3.4.)

Rates of .sonsvmption (§n relation to the wharge aad/or sais product or by-produst)

g% s28 g5 88 8 sp8 g¢
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253 O PRI CONFOENST: PROCTNMES
) L-. Boecsseseccosd POR Ao of W
oxfoshuf e fwo | onmtstions o epmretion tostomsiving
-
-
L” Other data
0 | (Comtami -t pol » Tegeserstion peried, 1 mm.mxm.m.{
» .
) u#u%nm 3] SISTHI: CEEGCAL FRODUCTS
g Names
3 pooo
.--
?_ 100 Specifications {3.3.1.3.4.1
<
N .0
[-d -9
-E. 200 fates of cossumption (ia relatics te main rww material ssd/or mais prodact or Wy-greduct)
- .01 .
i pe
2 20 | Other data
.0 (Racovery, de-ectivating elemegts, sinisus stock for start-wp, storage conditiems, ete.)
K ) :
NS 7 FROJECT: MSIC COMPORENT:
REV. Bo. .everennnn PAOE .. of ...
B’o;’oxkﬂa STSTEN: INGRIDIRNTS AND ADDITIVES
1000 Basme
100 | Specifications
01
99
.200 | Betes of comswmption (is relstica to sais rev msterial md/or asis product or Vy-product)
4 01
2 »”
-
2 00 | Other data
g .01 {Suppliers, plece of erigia, sales prices, misimm stoek for start-.7. sterage cenditions, etc.)
o B J
s (315 oxkox (] sTITBM: MASIC sEmvices (3.3.1.2.4.)
! 1000 | Hemes (R~stricity; types of fusl, stees, water, alr, gases, vecwm; ots.)
»
9
L 100 | Precess dmmmnds
01 | Retes of eomsumptios, state, calerific power, p¢ » tomp » visessity, iapuritics,
99 | wmidity, ote.
200 Other dats
.0 (Sourese of sevvies, pricse, ete.)
99
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UOP RN ININIID PA) M LI0000

Model form X. DESCRIPTIVE DISAGGRACATIOR, PROCESSES - Products

| W Mz | UK OF MOJECY: oy cog (emm sy O eV @ |, 1
Rt ... - o |mwewmms |-t
P conEe o secafenee

BASIC COEONENY: FROCHISES
o3 joya 0000
O 0000 | RONF: WROWRCW (3,3.1.3.3,)

G000 | STPTEE: MDD PROCICTS
X000 | Bamse and piysical state
9000
-100 | Specifications snd piyei dition ia gt [ N.3.1.3.4.)
Q
99
-200 | Stendardised spucificetions [3%.3.1.3.5.]
@
-9
30 | Cther data
-1 | (Dt t/4. yield t/t rav material, main physico-chemical charscteristics, ste.)
K

03 (o) 6] 621 02§0000 | STSTEN: BY-PRODUCTS
1000 | Names and physical stste
9000
-100 | Specifications end physical comdition in stovese {35.3.1.3.4.]
K
-9

MASIC COMPONENT: PROCESSES
REY. Bo. ..........]PAGR . 2., of .2...

J
3 for]orJoejce}.200 | scamdardizes specifications [3b.3.1.3.5.]
.01
-99
-300 Other dats
.01 {Output t/ 8, 7ield t/t rew material, mais physico-chemical cherscteristics, ote.)
QL .99
03 Oﬂol 030000 STSTN: WASTE PRODUCTS
1000 Hemet and physicel state
9000
.100 | Mazisus permiceidle specificstions (laid dowm by the dodies with 1 polistien)
.01
.9
200 | Mazime specifications for (untrested) efflueats
.01
-99
- 300 Other data

(Ostput ¢t/ 4, need for trestmemt, maia physico-chemical charscteristics, ote.)
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AE OF MROSECT: MSIC COSNOEEET: PFROCIIRES
A IR | I AT I S
N )
dnqum STSTIN: COMDITIONING OF BAN MATENIALS
1000 } Wame of rew material and physical state
9000
-100 | Bume of contitioning sparsticns (oy for compresst ! 4 spareticn, pre-
.900 | hanting, econling, creshing ead the sdding of other inputs, ete.)
K iption of conditiomi » L] (op ing vari £ seans of coatrol,
.98 | safety stah other ieal snd/or chamical istics of the ] shifts, ete.)
g .99 | aff needed to desdle conditiocat oms ( fcal staff and vorkers per shift)
! dunmhum SYSTEM: PRB-TRRATNENT OF DAN MATERIALS
g 1000 | Bame of rev saterial mad physical state
3
e .100 | Bame of pre-treatmest opiretices (chemical, admorption, absosption end catalytic opera:‘cms, ete.)
-900
5 .01 | Deseription of pr 1 (wain phyui ad chemical istics of the process,
3 98 | operstiag varishles, thernodynamic and kimetic » ch ristics of the »
§ rocycled substances and offluents, main equi iavolved, seems of 1, safety &
shifts, ete.)
99 | Mafl nedST Lo banile yre-trestmsat osperations (techaical staff asd workers per shift)
RANE OF PROJECT: BMSIC CONPONEFT: PROCESSES

REV. Bo. ...o......|PMCE . N.of T,

oNoxol UTIOIOW SYSTEM: FINAL COWDITIONING OF 7¥F .LOAD

1000 | Bame of rev vaterii. wnd phrsica: state

.100 | Rame of conditioning operstions (systems for P! i {fon, heating, cooling, mtul
.900 | Viending and the adding of other inputs, etc.) -

.01 | Description of conditioning operations (operating verisbles, equipment iavolved, sesns of comtrol,
.90 | safety standards, other physical and/or chemical charscteristics of the operatiom, shifts, ete.)
.99 | Steff needed to hendle operations for final conditioning of the oad (techmical staff and vorkers
por shift)

o 03 01] 03 20| 0000 | syerme: rmOcRRSING SFERATIONS

Seme of processes sccording to commsrcial classificetion (thermal decomposition snd catalytic de-
composition processes, thermal synthesis, catalytic s, other chemical resctioms, ete.)

Deseription of processing operations (commemcement of process, operstiag varishbles, sais
shyuieal and chemieal charasteristics, activating agente and reegents, thermodynamic ané kinetic

VOTISISINFVOID 3ATIATLI6N]

1000
9000
.100 | Designation of the process (steam cracking, isomerisation, alkylatiom, ete.)
-900
.01
98

-, P ing , recycled products, flesidility is relatios to rev mterial,

Meonsers' returns, sais equi ! » moans of ¢ « safety standarde, ohifte, ote.)
.99 | Meff needed to handle processing operations
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BAE OF FROMCT: MAIC CaiporRT: Y. Mo eeeeeo....megk 3L 00 LT
0 luﬁ‘a STOYN: MECOVERY AND ROGIXERATION OPEAATIONS
000 | Bemes of pr =t reg {estalysts, chemicel . Sheorbent and adeerbemt
ageuts, other iapwts, ete.)
100 ) Neme of y wd reg 4 fcas (oxiaetica, distillatiom, settling, veshing, ete.
.0 of y and regmerstion operaticae (operetiag veriebles, pysi wi/er chanieal
aractoristics of the operation, memss of costrel, safety standards, oqui 1 .
- {oties of the v snd/or Tegemersted prob yields, shifts, ete.)
99 | SRarr seeded to handle y sad ion operati
g o:h#mrLln STOTI: TRRATMENT OF FLOVS FIOM PROCEBSING OPERATIONS
% kOO0 | Nesws of pr (enin p » Wpp =i veste profucts) aad pigulical stats
-=~ pooo
s 100 | Bames of trsstmeat operstioms (puriffcetioa, 1 1 t ampresal
G 190 | Gecomprvssion, impet addizi deal eatalytie . sheorption, adeorptice,
aistillation, extraction, crystalliszstion, cryogesic iom, settling, ete.)
* .01 | Description of operstioms {purpoee of operstios, opersting variables, main physical ssd chemical
g .98 characteristics, activating agests ssd resgests, thermodynamic and kinetic sechenisns, flexidilfty
3 of cperstion, yields, msin cb ristics of % 4, sain equi iavolved, seens
of safety svendards, recycling, shifts, ete.)

”TBHMMT’ Poco | STETBM: PRODUCT CORDITIONING
hooo Semws of products {main products and dy-products) and physical state

L 100 Hemes of conditioning operstions {ecooling, hesting, compressi 1 physical and/or
L 200 chapical trestment - neutralizetion, fusiom, stebilizetion, etec.)
.01 Description of comditioning operstions (cpersting veriadles, physical améd/or chemical characteristics

.98 | of the op fon, mesns of . i {avol safety dards, shifts, ete.)
L -9 SRafr needed to handle conditioning operations
BANE OF PROJICT: BASIC COMPORENT: PROCESSES 6 7
REV. Bo. ccoevvees . |PAGR .L.. OF ...,

¥
oyoxol 0]1 24]0000 | SYSTEM: PRODUCT FINISHING OFERATINS
1000 | Bemes of products imair 3:~dusts aad Yy-jrofuccs’ and physical state

.100 | Names of *inishing apersticns (axtrusion, insretient and sdditive sddition, blendipg, recovery,
.900 | drying, sortiag, ere.)

.01 | Description of finishing operstices (operating varisbles, physical and/or chemical charscteristics,
.90 | seans of control, equipment involved, 3afety standerds, shifts, sted

.99 | Staff meeded to handle product rinishing operstioms

Oi OJ 01103 urm SYSTEN: PRODUCT PACKACIIG OPEZRATIONS

Semes of products {mein products end by-products) and physical state

Tames of packaging sy (nachi for rilliag bags, cylinders, packets, bottles, ete.)

Deseription of peckagi (op ing method, mesas of + safety A 4
iavolved, location wnd aree required, shifts, etc.)
Rafl needed to handle peckaging operations

L el

uwoyesasBPeelp 24134323887

Beme of products (main products and by-produsts) and physical state

Tames of means of treasport (pumpi ia, hanical, ote.)

Desaription of means of transport (opersting method, . safety .
iavolved (pusps, sotors, blovers, dusts), distanss to be sovered, shifts, ete.)
Staff needed to handls transort operations
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Y. Bs. ...c.eeene g ... of .1...

ddnuram SYSTII: PRODICT STURAGE

1000 | Bamee of profucts (sais products and Wy-products) end phyeical state

9000

.100 | Names of smems of (tamhn, . stores, silos, ete.)

.%00 .

.01 | Deseriptiss of mesne of stersge (cperating methed, meems of . £ .

K duste, compr cremes, ote.; area required, safety . wte.)

Raff aseded to dandle storage operstices
SYSTIM: PRODUCT DISPATCE
Bames of products (mais products end bVy-producta) md physical state

s
-]
o

§8 8 s

uvoyreSeBBuety sagidyaoseq

.100 | Nemes of weans of dispated ( {eal 1 4 ate.)

+900

.01 | Deseription of msens of dispstch (opsrating method, mseme of 4. ! (Gucts,
.98 | vlowers, coaveyers, trucks vith pover shovel, crames, etc.), safety dards, sres required, shifts)
.99 | Naft needed to bandie dispateh operatioms
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A basic technological disaggregation model

3b.3 Descriptive disaggregation form
3b.3.2. Basic component; equipment

3b.3.2.1. Under this heading, the descriptive
disaggregation procedure analyses in detail the
cquipment items used in the project, with the
express purpose of encouraging the supply by
subregional capital equipment manufacturers of as
much of this equipment as is practicable.

3b.3.2.2. Attention has been given to the high
degree of specialization involved in the detailed
breakdown of this basic component. Accordingly,
the disaggregation in this case is based on the
characteristics, conditions and variables which
apply in the area of basic engineering.

3b.3.2.2.1. The evaluation of the technical
information furnished in the model provides a
sufficient basis for determining the technological
complexity inherent in the manufacture of the
disaggregated equipment items, regardless of
whether they are series-produced or not.

3b.3.2.2.2. Itisimportant to make clear that
the technological disaggregation of this basic
component is not contingent on the disaggregation
of any of the stages, as might be supposed. As
established for the entire model, this component
must be broken down for the three critical periods
in the life of the project (“under study”, “‘under
way”’, and *“‘completed”).

3b.3.2.2.3. The model illustrates the disag-
gregation of a number of items selected because of
their importance and their extensive use in, or their
economic impact on, the project. In actual practice,
however, it will be necessary for project officials to
prepare a detailed breakdown of the less important
(minor) equipment, laboratory instruments, other
materials, tools, etc., which have not been reflected
in the model, following the same general guidelines.

3b.3.2.3. In addition to the information
indicated in the general instructions (3a.2.2. and
3a.3.7.), the following data must appear at the top
of the cover page accompanying the set of forms;
the name of the group and system to which the
disaggregation applies, plus the nomenclature used
by the firm for purposes of equipment identifica-
tion.

3b.3.2.3.1. The body of the text of the cover
page and the additiona)l pages comprising the set of
forms must include, in substantial detail, a sub-
system breakdown for each system within the
equipment group. For reasons of space, a new main
sheet has not been given for cach system in the
manual.

3b3.24. In its most general coding, the
descriptive disaggregation procedure for equipment
has the following form: 03.03.02.00.00.0000. The
illustration below shows how the code is used.

G 03 02 O+ 03 0010

Lm:-mw
‘ > Mz%ﬁuﬁdﬁ'\.

——> Group: Storags tanks

> Basic component: Equipment

—> B oo

—3 Project phass: Implementation

3b.3.24.1. As one of the conclusions of the
descriptive disaggregation of each equipment
group, the model proposes a classification system
(code designation 06.0000), by means of whick the
disaggregated equipment items can be grouped
together according to a system of ranking. The
industrial rankings selected correspond to the most
representative manufacturing characteristics. The
classification system, together with the information
provided by the system of “‘principal materials
used”, should enable the owner to ascertain the
number of equipment items and determine which of
them may be acquired within the subregion.

3b.3.2.4.2. Whenthetime comes to apply the
descriptive disaggregation procedure to equipment,
it will be found that a detailed breakdown will be
required for certain of the subsystems, with these to
be classified according to code rankings, dimen-
sions, or any other design feature through which the
subsystem can be casily identified and its use in the
project described in quantitative terms. These
specification rankings must be established by the
user in line with the rankings generally accepted by
the industry, preferably within the subregion. This
applies particularly to items in the system desig-
nated “accessories and minor equipment”. Some
items in other systems requiring ranking are
indicated in the manual guide-forms by means of an
asterisk preceding the items. An example of suchan
item is illustrated below.

Code
Equipment
02.00.0000 | Group: Pressure vomels 1 2 3
02.03.0014 | ° Flangs:
Diameter 030 cm [ ] - L0 I <)
W wl0em ) 3 1 [
100cmend shove | - - - -
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In this example, grouping and classification on
the basis of the flange diameter is sufficient since it is
assumed that the specifications of the matenial and
the range of pressures coincide with those of the
vessel in question. The user is expecved to adapt the
suggested form to his particular neads and to use
any device required for its modificat’on, including
the arrangement of the subsystem code.

3b.3.2.5. The operating procedure for the
descriptive disaggregation of the equipment may be
described as one of “‘characterization” and consists
in entering the parameter corresponding to the
subsystem identified in the breakdowu in one of the

columns on the right-hand side of the form. These
columas are headed “equipment™ and indicate the
nomenclature used at the owner’s plant for the
identification of each equipment item.

The sheets making up this form provide room
for four such columns for the recording of an equal
number of models corresponding to a particular
equipment group. For situations when there are
more models than can be entered on the form, a
supplementary sheet has been prepared which
merely reproduces the columnar portion of the
form. This supplementary sheet may be used as
many times as required. A blank of this sheet is
shown in annex IV.
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HuTRER? (3.3.2.] _ﬂ.. wo, 13023 e 2. ot 4.

of oy ool ca! CAUPT  FACES AD BLTLEM N — r 12151
o2 SYSTEN: pROCESS REQUIRDIENTS : / FONIVCLATURE

Preseures (tapus, werput) (xg/aal) - .
Nov rates (kg/s) .

Wpeeific gravity

Yiseoeiry (Stokes factor)

Molecular weight {g/mol)

Bathalpy (ispet, output) (keal/xg)
Specitic best (Read/xgC) -
Colorie vales (of Shs fwed) (best/s’
Corrosion index (sm/yser)

Speeial chesastoristies

Quastity of 4issolved solids (ppm)
Quantity of total salids (ppm)

»
.
—

S
(]
EEE§gggeagagaEaeeRREiRsg

SYSTD(: COUDITIONS OF DRSION, MANUFACTURE AND IRSTALLATION
fype of equipmest (omvestion, redistics)

Type of iastallstion (in-plamt, ew-site)

Maximm rated fluid semperatures (°C)

Coubwmtion gas sutput semperssere (°c)

Tated pressuree .E‘J

Deoign flov yate (Kg/)

2tfisiency ($)

Sosling faster (2/°c/a® Moal)

Corresion televwnes (mm)

Namufesturiag tolovanes (m) .

Bimsssiens, diamster, thi , i longth of tvbes (mm)

uoyedsavesyq sayadizdesq
8
]

Masseions, disnster, snd loagth of shell (sm)
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fojala
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Sojeais

SYSTEX: pRyNCIPAL SATERIALS UJED

903 SeXINNe (] SATMFAISN

3 o3josjo 0

o3jo3fe
03{03 0
03] 03 |0
03|03 1

Reseas #anitass ARBgEibg 848
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STOTIN:  CLASSIPICATION (34.3.2.4.1.]
Bz evens vith vertisal tudes

Boz evens vith horisental tedes
Cirsular cvens vith wrtical tubee
Spesial oveas

Sellere, wter-tude

Bellsre, fire-tude

Rotiars, speeial

Capesity (kealfir)s -
0 te 120

10 te 500

SaL- e 1,000

1,001 te 5,000

3,000 te 10,000
10,001 te 20,000
20,000 t0 40,000
50,000 e abeve

Capaaity (xg/wr)s
0 te 1,000

1,000 to 2,000
2,000 to 5,000
5,001 te 10,000
10,008 te 20,000

LIR.000 S0 M0,000__
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STSTDI  ACCESSONIES AND MINGR BUTMENT (35.3.2.4.2.)
Bursers (poeition mmd type of {ajestien)

Mues (draught: moter er twrhise) -
Sest-gatechers

Beaire, platform, supports, ote.
Miters
Nowrs (fess, ota.)

» ies (valwes, po et + Jaekiag, seals, ete.)

3-8&!8%8.%;&!.
Curbes stoel

eel, Bil 1/25 miyvieawm

Steel, )88%.
Seel, chroms-nickel

Ocher alloyed steels (e.g., i.nL
Speeial alloys i -

Eavireamactal essditivns (bunddity, saliatty, trepical, serreeive, ote.N -
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ln.l- ond 2.4 pace X, of .9,

mlm: PUNIACES MND NOTLIES

o~

BPIraae 3 2 ) 4

Co%0] STV CLARIIICAYSN (%.3.2.6.1.} N somsaAsms

uoyIeBeusres TP SATIATIOEN]
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160,008 and sdewe

Presswre (hl-'):
0te 1.0

1.1 %02
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3.1 %0 8.0
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pT R ]

3 te 60
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121 ead stow
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IR T )| MENEIRS sosleee
connp O ... N,
[a.2.2.]
‘Ll—tl
1 2 3 4
FONNCLIE

(The mest ABE (Soctiom I, Sectlien VITI),
m(‘u.m'nd — !

(The vistisne are: EB (Delivia), INCONTR:
{Colmbia), INES (Rrwsder), ITINTEC (Peru), COVENIN (Vamssusla}).

(The meat well kaown in indmtrial eireles are: APER, WIN, WX,
JIsC, BEI, ANSI, QUST, ete.) )

(Exaaple: COPANT, ISO)
' STSTEN: FROCERS MERTRNENTS

uoyreSesiiestp sagidisdesg

Trve of ovdymat: cvbenger (1), veater (f), malar (3);
.c-h-u(ﬂ.nidluq 3); evaporaters (€) =
nxiels) : ’ :
Qumtity * - R
Neds of eperstion; NWpérecarbens (8), vater (W), stemn (8),
Ohemieain (€], gwpen (0}, dydregee (R,), eetd (W) ° -
Teaperatures ("c)

Prussures (Id-’) R .

XpTRERY I-. Bo.. :: ;_:, |m: ENY 2
CROUP:s  REXT EXCEANGE \ NPIPaT 1 2 ) 4
Piev raies (xg/n, 87).
._m(w:f:' :
Specifie grevity

Viseosity (Stekes faster)
Nelecwler wight (gr/mel)
Charssterisation faster
Specific st (uu/-’)
Calerie valw (xeat/n’)
Btdalpy (heai/ng/’c)
Cosuical conpesitim (5)
Corresien iadaz

Seliing tndex (0/%/u*Nuoa1)
Spocial emditiome

Type of equipment: doble-tube (D2), shell-dwbe (97), alr-ipermting
esslers (AC) . .. .

Poted iaput @d ovtput tempersiare n Yotk Subes and sbells (%)
Barod procsure fs tebes and shells (ng/an’) .
mn—mhmumm;-n)

Peruiosivle ‘wissitios (fiuits ia twties) (n/oee)

Seiling festor (5/°C/a’ Moad)

Corresten telorance (m)

Other mmmufasjuring Solerwmoss (mm) -

Read type (flsating or fines) ]

Piteh of tube bmdle (triengular, squure)

w3releINeIp sajdyadeeq




1al)
.
gn‘i‘n‘i; Slameime, material)
Spusere (nunber, Uimensions, asterial) .
e (swsber, dimsneiene, Beterial)
Safuty valwes (smber, diawasiwme, naterial)
Veuting deviest (smber, sise, renge, asterial)

0005 [Sheel, 2 1/ dwems - 1S
0006 [Seend, ¥ chwreme - 1S

CONPONEST:

e syhaxr I_' !..uh.".w”_ Tu..-.&
LT - /\ pI-—r 1 2]
SYSTIN: ACCERORILS AND NIRA RUIPEN? . PONICLATIS

00 I1%.3.2.4,2.1 /

Inetremsnts: I'..i..lll!llp%rl (L), enpermawre (T},
ad presoure (P) ’
-nnn.lainilgnn-
3 | Dase supperts |

0000 | STSTIM:  PRINCIPAL MATERIALS WOBD (Isdieste ia the colmme the pors of |
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STSTIN: CONDITIONS OF DIBIGH, NARFACTURS ARD TROTALIATION
Tyye (Neating rest, ssaisal, spherisal, ete.)

Seted tespereture .

fated preseowre

Rerege sapesity

orrosion teleranes

Other mapufesturiag’ taleraneee

Dimuetens (dlmmster, height)

Nasimes \hiciness of the plates (Vertem, cylinder, rest)
tining (type, thicimese, asee ewvrred)

- e (Admaat P

Pomn ol (smber ind sfee)
Sespoctios mamhales ( ad disoed

SNR OF POIICT ABIC CONPORIT -2.3

. ' swmare (%.3.2:) _B- o rna 24) _[PAB 2 of 3,
oafoafoo ORUP:  gwmuce Tum N\, L L
once STSTIN: porrass mIARENTS N\ s
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onjoh Opesifis gravity
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o03]03 Texieity
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Model form XVI, DESCNIPTIVE DISAGGREGATION, EQUIPMENT - Pampe

PROISCY cans | Uaoen soox O | orracs ok T [ 0 )
e vy G| MesrossIIE g
e O

[3a.2."-2 i
BYRMENT | 3b.3.2.]) |m—n
A 2 1 3 1 4

Forsror: QR O Y~ |

4 Other istersatiemal standarde
g (The pest iagertant are APY (610) and A9TH)
-3-: (The eting ewistions are: M (Lolivia), ISCONTEC
. (Colowdia), IVEN (Ecwsdor), ITIFTEC (Peru), COVINIS (Venesusla)
> (The most well kmown §n industrisl circlse are: m.m.m.
i ANST, JISC, BSI, QOS?, eto.)
E ] {Example: COPANT, IS0, etc.)
,'-, SYSTEN: PROCESS NEQUIRENENTS
;5 of squipment: cemtrifugal (C), vertica® (v}, borisomtal (%),
nhr, r), peeitive displacensut (PD)
Nuid(s)
Quantity
;| el of wparations - hydresarbme-(K), water (¥), scid (W),
cheatcale (¢)-— - S
Tenperatures (°C)

Pressures (Wﬂz) .

® see (3b.3.2.4.2.1

FAXE 07 PROJEZCTs \SIC COMPONEIT: {3a.2.3, 2
BUIPXDNT  [3b.3.2.) M. Moo o9k [PAEZL ot S.
o) 03{ 02|05 |oojoooo | chour: PaDS \ e 1 2 3| 4
03 03] 02]05]02]0000 | SYSTEX: PROCESS KEQUIRDEENTS \ SORDICATURE
03 03 02/0502|0007 | 710w ratee (xg/n, a¥/n)
03 0302 05/02|0008 { Breking horse power (bp)
oy 0y 02{0s|02l0009 | specitic 1iqud gravity
03 03 02]05|0210010 | Dmsity (or/m
03 03 ozjos]02joo11 Viscosiiy (Stokes factor)
03 03/02]05}02|0012 | Nolecular weight (g/mol)
% | ox 03| 02]osi02]{0013 | charncterisation factor
5. 0) 03{02[04(02({0014 | Chemical composition (%Y wolume)
9|03 0302]osfo2|0015 | Corrosson tndex (mm)
? 03 03{02]os jo2 Liquid wapour preseure (k.'e-z)
o]0} 0302]os oz ¥PSH aweilable (m)
% |03]osjoz)os oz Pluid velocities (w/sec)
5 03{03fo02}os jo2 Special characteristics
,5. 03|03jo2]os fo3 SYSTIN: CONDITIONS OF TESICN, RASUPACTURE AND DIYSPALLATION
§' 03]oljo2 3 Type of drive (motors electric, dieesl or turbine)
o3jo3joz 3 Rated temperstwre (°C) -
o:‘o; 2 ) Ratad preveures (wolce®)
03]0) 02 3 Differential preseure {w)
03|03 3 Design flov rates (minimm, normsl, maximm) (- /»)
03fo3|o2]os jo3 Efficiency ()
03] 03]02{05]03{0007 | Yerecsty (w/eec)
0310302105103 PR required (o)
[} o) 07]05]03]0009 | BraXing horse power {turbine, motor) {(hp)
oy 03|oz]osfo3]oo1o | vertage (110, 220, 440, 6,350, 13,000 v)
0y 03|02|v;103]0011 | Corrosion tolerance {(sm)
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WO ISEWLsIWE LD FATIATIINGG

bt

|

KANE OF PROJECT: USIC COPONDIT: [32.2.3.
. BQIPKRNT (35.3.2.) _a. % oana 2.4, [PAE S, of 6.
73 0y 04 05|00 000 | caaurs PURPS N [T — 1z 3| a
8?:38288 STSTEX: ACCESSORIES AND XINOR SQUIPONT / FONDICLATURE
Lo 02; 0304|0010 | Special acceesories
0303192 0s{0s]0000 | SYsTENs  PRIsCIPAL MATERIALS UBED (Indicate fa the columss toe part of
the squipment to which the materisl pertains.) .
. Rousing:
03 03|02/ 0sjos]0001 | Carbon stesl, cmst
0Y 0302|0505 |0002 | carbon stesl, forged
03 03{02{os|os jooo3 | tron, forgea
o)o3jozios Iron, cest
Ispeller:
03|03 joz Stesl, 125 chrose
03|03 p2 Steel, 11-136 chrowe
0303 jo2 7 | Steels, statnlees forrite
03]03 pz Steels, otaialess sustenitic
0303 o2 Iron, cast
03103 10 | Carbon irom, cast
| vearing rings sad other parter
03}o3 p2 1 | pronse :
03|03 o2 12 | carpenter M
03j03 o2 13 | teflon
03 o3jo2{05's loors | mamer
03, 03/02]03]05[0015 | Steel, 128 chrows
oy 03fo2|os|os|ooss | sreet, 11-138 chrome
oM 0302l 050510017 | Sseels, statnlees rerrite
0} 03{02]03j05]0018 | Stee1s, siainiess austenstio
admivimingionie | fitsal. carbon. cast
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Msufectering tolerance (mm)
Iape.ler sise (cm)

Fusher of stages

Bossles (sise, reak, ANSI No.)
Yisages (type, remk, AEST No.)
Type of bearings (redial or thrust)

g ote.)

] Type of cowpling

3 pop | Pap wetght (xg)

] Test prosewre (xg/om’)

s Bqujmemt claseification (westhar-resistant, plosive, ete.)
pecticn tesiiag {destructive amd/or tw)

m Abrustiveness

.m. POCO | STSTEN:  ACCESSORTSS AND NINOR BIUIFIRT U...u.»...n._ .

m hool | Mecheaical seal (| or, sodel)

pog Coupling nll?aaﬂ.ﬂ. wodel)’

oo} | Piping (sise, renk, Iﬂnuc

DOO Druining devices (eise, renk, lgbs
D006 | Yenting devices (sise, rank, xnterial)
sise (dimemsions, material)

0608 | Insulation (type, meterial, ares)

po0g | Neating jeckets

Lebrication eysten (eiling ring, eplash, flood, presswre lvbeicatiem,
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USIC compoumrT: . 3a.2.3.
TP | (3b.3.2.] Iu. Pond 24.)  [PE -2 of

aRUP: PUNS \ SYIPET 1 2 3 4
STETEL cummu,,;,;,‘,l,l . \ POMBICLARIRS

Type and mode of oparution: “
Pumps, centrifugal, for hydrocarbone
Pumps, for wmter

Pumge, cantrifugnl, for chemicals
Paps, contrifugl, for acids
Pumgs, rotary, for kydrocarbons
Pumgs, retary, for chemicals

Pampa, rotary, for scids

Pwngn, positive displacemmnt, for hydrocarbons
Punps, positive displacement, for chemicals
Capacity:

0-0.5 -3/-:-

0.5 - 1.0 a/ain

1.0 - 5.0 o*/uin

$.0 - 10.0 -3/-1:

0.0 - 20.0 a/aia

2.0 - 50.0 IJI‘B

$0.0 - 100.0 @*/ain

100.0 - 200.0 -3/‘u

200 -3/-n and sbove

Pressurvi

0-5 Wuz'

5.1 - 10 We-z

11 - 20 kg/?

2 - % xg/ea?

uopyeBeasPestp satidridesq

SAR OF PROJECT: 2ASIC CONPONET:

(3a.2.3. . 6 6
BQUIPRINT (3b.3.2.]) Iw Woo g 2.4.] [PGE 0. of S,

o:::Ffoflwom'm N\ ) HERERN
O?lﬂﬁlﬁp STSTEN: CLASSIFICATION [3p,.3.2.4.1.] \ BORDICLANIRE

oy 03fo2]os|os 51 - 100 kefom?
03 03]o2|os 101 - 200 ke/cm?
03 03]o2}os 1 - %00 kgfom’
o0y 03j02jos 201 kg/cn? and above
Powers

0-11p
oxo3loz]os 11-3np

31 -100p
n-Ynp
N-60hn

61 - 100 hp

101 - 200 ¥p

21 - %00 hp

01 hp and avove

(-]
Aps
(-]
]
3
8
-

o
A
o
Aot
<]
"
-

03 P2

S
[
2R E R

20319904 ¥Bwetp aaridiioeaq
5
§8
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: L3330

. neu

(=23 *&rerox *Tedwgy ¥ d13e3) Tabe jo ediy
SLBGIIMIE SSI08L  IAISLS

(3 *1900 ‘ISWV ‘ISM ‘3910

ORIV PITYL

flp & x oo mop % KON OHUBPEYHE
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A basic technological disaggregation model
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ASIC CONPONINT:
TPTNERT

[3e.2.3.

I-. LT R A4 P

cono]

CMP!  ssarEes D ENOTRMS N\

DYIIPET 1 2 ) 4

STSTBN  PRINCIPAL WATEXIALS USED (Indieate |

in 2ha

§3f22888 gfygy fga8¢gaged

to vhich the material pertaiss.)
Irea, cast
Stesl, cast
BRoel forged
Sael, stainless
Seels, special
Special alleys
Pen-ferrous metals .
STIW: CLASIFICAIIS [3%.3.2.4.1.}
Type end ode of wprratiom:
Gaseline cugines
Dlesel eagines
Gas turtines (cagpressors)
Gas twrbines {(ariviag)
Reen turbises
Differcatial presewre (1):
0 - 3 xg/ea?
3.1 - 6 g/em?
6.1 - 10 kg/en?
11 - 20 hg/en?
2 - %0 kg/en?
A - 60 ag/en?
€1 - 100 kg/en?
100 kg/en? and ahove

BASIC CONPONINT:

[3s.2.3.

Y )
and 24,1 Irm Soerde

-

VP roearams A moTIES N,

B IPNT 1 2 3 4

8i8
3
E]
3]

:
£

SYSfEX:  crassTrICATION {39.3.2.4.1.])

N\\ | DORMCLAIKE

§§88832 3ggeaeggse

Pover (1):
O=-1%p
1.1 - 5 vhp

5.1 13 wp
15.1 - %0 Wy

51 - 150 g

151 = 500 sy
301 - 1000 Shp
1002 - 2000 bhp
2000 Wxp and sheve

Aagular velseity:
0 - 3530 rm

31 - 1000 rm
1001 -~ 2000 rm
2005 - 3000 rpm
jon - 10,000 ry
10,00 - 20,000 rp
20,000 rym end above




Manual for the use of the BTDM

Modsl form XIX. DESCRIPTIVE DISAGGREGATION, EQUIPMENT - Tubing and accessories

Y. .| MNB A OF PROTICT: PROJICY CODh | MDER STUDY (3 | OFFICS OR DEPY. M08 0.
rart UiDES MAY [ | MESPOESIELE X0
[ 3a.2.3. sosee consT® 0O W cestonnee
and 2.4.J0d cooeeee] {3a.2.2.]
» Imp-u
- 1 2 3 4

Other faterssticaal standards

(The most importint are: APT (611 msd 612), EDGA (W00, BR21), WFPA
AIST (M0/16), WEC, ete.)

{T™he correspmding sbbrevistions are: N3 {Dolivia), INCONTEC
{Colombia) INEN (Lcuador), ITINTEC (Perw), COVENIN (Yemesmeia).)

{The most well kaove in indwstrial circles are: AFIOR, DIN, WNI,
JI5C, %GI, AMSI, COST, ete.)

(Zxampie: COPANT, IS0, etc.)

STSTD!: PROCESS REUIREMENTS

Mode of operstion: kydrocarsams (X), steem (8), water (V),
chemieals (C), suxiliary services (AS)

Qumtity .
Tenpersture (°C)
Prossures (ldnz)
Flov rates (-’n.‘um

uoyIeSeaBusyp sadyadeeq

HHERIETIIIN

Specific gravity

HANE OF PROJECT: BASIC CONPOWENT: 2 s
BUINENT {3b.3.2.] RE¥. Bo.eeesececese. |PACE 5o Of o0

b3 | 03 02f 08Joo| oono] S#P: TVBIRG AND ACCESSORIES NG TyIPREDT 1 [ 2] s |«

bs | o3 oooo] Y3/ reocme xsUTKRGEITS O\, MOmBMCLATURE

3] o3 Deastty (gr/en’)

3] o3 Viscosity {Btokes factor)

3| od Corrosion iadex (mm)

3§ 03 [ Bavirosmeatal conditions (eallaity, emh-on._ husiaity,

temperstmry, ete

03 00, Special coméitions
; o3 STPTEM: COYDITIONS OF DESIGE, MANUFACTURE ARD DNSTALLATION
4 o3 0001] Type of jolate: wsolderes (8), threaded (T), flanged (P)
E 03 Reted tempersture (°C)
i 03 0003 Mated pressure (kg/ca )
- o nook] Corrosioa tolermoce {mm)
03 0005 Diameter (6.4; 38; 51 to 254; %035 to 610.6; 660 to 1219)
03] 02]08]o3] 0006] (schedule) (10, 20, b0, 80, 160)
-3 [} Rank {AMSI: 130, 300, 40O, 900, 1500, 2000)
§ flest trestmest requiremsnt
oxo2]o8lo3 Inspection tests (dsstructive mmd/or som-destructiwe)

Avraviveness

)
8
8
8

BTPTIN: ACCRSSONIES (3%.3.2.4.2.)
Standard sodes (43 and 99)
lind Nanges (ramk, type, ANSI So.)
0003 Aperture flenges (sise md remk)
Glmds (type, thickness. material, sise)
Bolte (lemgth, diemeter, meterial)
Jodats (type, sise, reak, msterial)
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82 A basic technological disaggregation model

RAUE OF PICT: R OF STAGE:
BV, Wouevase es wese FUB L. of .5

%RMTW GRP: ERLECTNICAL BIINGNT / ey I NERERY]

phon | 51 - 200 g (M0/A6S V)

p300 | 208 - 1,000 sy (2,00/%,160 V)

0600 | 1,000 Wap end sheve (6,000/6,608 V)
D700 | 1,000 Mg ead edeve (13,000/13,600 ¥)
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ANNEX 1

DEFINITIONS OF TERMS FOR THE BASIC TECHNOLOGICAL DISAGGREGATION MODEL

In this annex, definitions are offered of all of the
terms used in the design of the Basic Technological
Disaggregation Model as applied to petrochemical
projects. The terms are discussed in the order in which
they occur in the model itself.

Phases

Generation phase. This is the phase in which the
rroject is formulated, analysed, and refined through a
series of technical and economic studies, and which
culminates with the approval (authorization) of the
project in accordance with each country’s particular
planning system. The human resources required for the
project’s administration are determined during this
phase.

Financing phase. This phase includes all the activities
carried out to secure finance for the project in the most
favourable form, and may, depending on the specific
requirements of the project, cover all or some of the other
phases or merely one of them. The sources of financing
may be national (state or private) and external. This phase
ends with the wiping out of the financial obligations
assumed.

Implementation phase. This phase refers to all the
activities carried out to implement a project which has
already been authorized and financed. It is during this
phase that the human resources and investments required
for the execution of the project are brought together. The
execution phase com-s to an end with the acceptance and
start-up of the plant.

Operation phase. This phase is concerned with the
technical, economic, and personnel aspects of plant
administration and production.

Marketing phase. This phase covers the entire range
of measures necessary for marketing the products and
by-products produced by the project, taking into account
the principles of supply and demand.

This model deals with the implementation phase
which is further divided into *'stages’.

Stages

Studies for the implement 1tion phase. This term refers
to all those studies which, because of their detailed nature
and their high cost, are ailmost always carried cut when
the project has already been approved and its execution
authorized. Very often their purpose is to bring up to date
and refine previous studies prepared during the genera-
tion phase.

The foliowing kinds of studies are distinguished:

(a) Geological and soil, seismic, meteorological

(climatological), topographical, raw materials, pilot
plant;

(b) National or subregional, technological alterna-
tives and process evaluation, construction materials
inventory;

(c) Determination cf the organizational frame-
work required for the successful completion of the
execution phase etc.

In view of the range, degree of specialization, and
diversity of the activities making up this stage, the model
provides only for a suggested general treatment of the
disaggregated subactivities, leaving the detailed structure
of each study to be prepared by the user in the light of his
particular needs.

Choice of process technology. As its name indicates,
this stage involves the use of theeretical studies and pilot
testing to evaluate the previously selected processes and,
on the basis of the results, to selec the process embodying
the engineering concept best suited to the technical-
economic requirements of the owner.

Basic engineering. The activities of this stage are
essentially based on the engineering concept and on
process engineering. At this stage, atzention is given toall
the physico-ch=mical operations which make it possible
to transform the raw matz-ial in question into the desired
end-products. In addition, it is the work of this stage to
establish the characteristics of each one of the equipment
items and other plant facilities needed for the physico-
chemical processes.

A significant aspect of this stage is that, as it
proceeds, it generates a series of important project
activities such as detailed engineering, the purchase of
equipment, and others.

Detailed engineering. This stage is concerned with the
preparation of the basic specifications of the plant
facilities, whereby the characteristics developed as a resul
of mechanical, electrical, instrumentation, civil, indus-
trial, and other engineering studies are interpreted and
rewritten in more specific language.

Purchasing services. In this stage fall all the activities
and arrangements connected with acquiring the equip-
ment, machinery and materials needed for the execution
of the project in keeping with the technical specifications,
the best condit:~.s of quality, and the established delivery
dates and riices. These activities range from the
evaluation and selection of suppliers to the actual on-site
installation of the equipment and materials within the
planned timetable. Because of the considerable technical
effort which this stage requires, it is in some cases referred
to as “purchase engineering”.

Construction and assembly. Included in this stage is
the construction work as such together with the assembly
of the equipment and other installations whizh phys.cally
make up the plant being built. These are exclusively field
activities, but their administration and management are
of vital importance to the success of the project.

99

TN —



100

Particular attention, in this context, must be given to such
aspects as the preparation and monitoring of expense
budgets, the meeting of schedules, the timely recruitment
of the required personnel, quality control and the
inspection of equipment, materials etc.

Acceptance and start-up. This stage covers all the
work connected with the bringing into operation, ou a
continuous and fully co-ordinated basis, of all the
equipment needed to perform the production processes of
the plant. ““Acceptance™ refers to the activities carried out
to analyse and check tha: each of the plant’s sections
conforms to the mechanical and performance guarantees
that apply in each case. This implies previous acceptance
of each and every one of the equipment items from the
point of view of i*s mechanical suitability.

Each stage is divided into “activities™.

Activities

Basic tasks. These refer to those activities which
define the scope and nature of the project work and which
can be carried out by the owner or the contractor.

Technical services. These refer to all the advisory and
technical assistance and support for the *“basic tasks™, the
objective being to carry them out in 2ccordance with
sound engineering practices.

Technical documents. This covers all of the data,
results, and standards used in support of technical
activity. This documentation is usually found in the form
of plans, catalogues, manuals, microfilms, publications,
and the like.

Rules and procedures. By this is meant those activities
which are governed by established rules or regulations
(specifically adopted through the common consent of the
parties to the project) for the purpose of co-ordinating
actions of an administrative, technical and legal nature.

Conditions or restrictions. These refer to the clauses
which define the legal, technical, commercial, and other
responsibilities arising out of the agreements concluded
between the owner and contractor.

Parameters used in the quantitative
disaggregation procedure

Refercrce year. The costs which are incurred during
the project’s execution phase and which are taken into
account as part of the quantitative disaggregation
procedure are .o be identified and discounted in terms of
present net value, using as a reference base a year
determined by the owner. As far as possible, the reference
year should remain unchanged during the life of the
project.

Local costs. These refer 1o outlays in the country in
which the plani is to be located, regardless of the source of
the financing.

A basic technological disaggregation model

Costs abroad. These refer to outlays made outside the
country. They also include daily allowances paid to
national persoanel travelling abroad.

Man-hours, national. This is the measure of locally
coniracted work of national origin, expressed in terms of
time per man.

Man-hours, foreign. This is the measure of work
contracted abroad, expressed in terms of time per mzn.

Basic componen:s

Basic componeni. Processes

This may be said to be the basic element of ilic model.
Throngh its disaggregation, an effort is made to identify
both the different requirements and products, qualita-
tively and quantitatively, as well as the various **core™
and *“‘peripheral” operations along vith the operational
variables governing them.

The basic component, processes, is divided into three
groups.

Regquiremenis group. This is the name given to the raw
materials, chemical products and other inputs used in the
manufacture of the products. Industrial services are noted
here as simple process demands, without defining the
operational systems which comprise them.

Operations group. These refer 1o the physical and
chemical treatments which the raw materials undergo as
part of the processes. These operations are classified as
**core” and “*peripheral™. The first involve some sort of
transformation and essentially describe the process in
question, while the second complement the first. The
latter are common to virtually all chemical and industrial
plants, their use generally requiring no special authoriza-
tion or licence.

Products group. These refer to all those products
which are derived from the transformation of the raw
materials as a result of a series of operations typical of
chemical and industrial processing.

Basic componeni: Equipment

This comporent includes all the elements through
which the process is carried out or conducted. In fact, itis
fair to say that it is through the equipment component
that the process takes place. The equipment in question
may be series-produced or not, principal or auxiliary, and
may include materials.

Each equipment group is sub-divided into the
following systems.

Codes, norms and standards. In analysing the
equipment, it is possible to identify the standards, codes
and norms observed in their production. The model takes
into account those which are most well known and most
widely applied in the industrial world.

~ —



Annex I Definitions of terms

101

Process requirements. By breaking down these
requirements, an effort is made to identify the variables
which have the most important effect on the process and
on the design of the equipment.

Conditions of design. manufaciure and installation.
Taking iato account the conditions under which the
equipment is to operate, this analysis makes it possible to
determine the factors with a limiting and decisive effect on
its design. manufacture and installation.

Accessories and minor equipment. This system
includes ail items other than the principal equipment, i.c.
bolts, tubing. instruments etc.

Principal materials used. The matenials with which
the equipment bas been manuvfactured are specified. The
model considers the materials most commonly used in the
manufacture of equipment emploved in the chemical
industry.

Classification. Under this system., the equipment is
ranked on the basis of the specifications used for its
industrial identification. This information is supple-
mented by that contained in the Catdlogo de fabricantes de
Sienes de capital (Catalogue of capital equipment
manufacturers) published by the Board of the Cartagena
Agreement.

ANNEX 11

GLOSSARY OF TECHNICAL TERMS

This glossaiy is included as part of the model for the
sole purpose of defining the range of the principal terms
which are used in the model and which may vary in
meaning from one country to another. In certain cases,
these differences in meaning are the result of a free
rendering of a technical term or phrase taken from
another language. The aim of the glossary therefore is to
promote a common undersianding of the terminology
employed.

Accepiance, final

This refers to the plant owner's aczeptance of the
mechanical and process-related guarantees offered by the
contractor, engincering firm or technology seller. Final
acceptance implies the prior **mechanical acceptance™ of
the facility and entails, in addition, the verification of the
quantity, quality, and other performance characteristics
of the plant and its products.

Acceptance, mechanical

By this term is understood the plant owner's
acceptance of the fixed and movabiz equipment following
its manufacture and installation in the plant. Mechanical
acceptance is based on a careful on-site review of each of
the plant’s constituent sections, the comparison of design
and building plans, hydraulic and performance testing,
and the submission of the related technical documen-
tation. Individual equipment and machinery uniis are
checked and tested in a manner appropriate to their
nature.

Adapiation of technology

This is the modification of a technological solution
to render it more cfficient in the context of particular
socio-economic and technical conditions.

Agreement

This refers to a commitment or undertaking between
two persons or companies (licenser and licensee) in the
form of a set of provisions which define the extent of the
work to be performed and s2rvices rendered. Agreements
are normally concluded in the case of licences, patents or
basic engin<ering services.

Assimilation of technology

This is the process by which a thorough under-
standing of the technology is achicved, making it possible,
in addition to the use of the technology for production
purposes, to:

(a) Reproduce,adapt, andimprc ve the technology,

(b) Extend it to new areas of application or
problems;

(c) Explain and transmit it to third parties;

(d) Carry out original developments using the
technology acquired in this way.

The supplementary annotation?® indicates a thor-
ough understanding of the adapted technology based
on an intimate knowledge of the variables involved in the
process and whatever modifications and additions may
have been made to the technology as originally received.

Bausery limiss

The geographical delimitation of the contractor’s
responsibility.

2Additional concepts are included as complementary
clements as 8 means of filling out the notion of the technical
term being defined.
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Changes in the scope of the project

These refer to written adjustments or modifications
which, by common consent, are introduced into a project
by persons acting under the authority of the owner and
contractoi.

Coniractor

The person or company with whom the owner
concludes an agreement for the acquisition of goods or
services.

Copying of technolo_ .

The reproduction, without change, of an already
existing technology, process, or product.

Cost of cechnology

This is the cost given in the documeatation and does
not represent, in the majority of cases, the total cost paid
during the transactions. Félix Moreno P. (Cartillo sobre
adquisicién de tecnologia) distinguishes between the
explicit and implicit cost of *echnology, defining the
implicit cost as *‘the cost which is disguised and hidden
when technology is purchased . . . over-billing under the
contract for machinery and raw materials is one such
implicit cost . . ."".

Creation of technology

Theachievement of an original solution to a problem
involving the production of goods or the provision of
services.

Delegated administration

This is concerned with the arrangement, co-
ordination and monitoring, on behalf of the owner, of the
contracts concluded with third parties for the per-
forma.ice, by these parties, of activities in zupport of the
project, such as detailed engineering, purchasing and
building supervision.

Demand for technology

Market factors in the form of requests and needs,
such as process licences, technical assistance, advisory
services, training etc., for work on a projec..

Engineering: basic, conceptua’, process and detailed

In the preparation of contracts, considerable im-
portance should be attached to the meanings of the
concepts presented with the aim of defining them and
breaking them dowa as effectively as possible. To these
activities in the field of engineering and design, there
correspond clear-cut stages in the execution of a project.

Accordingly, they may be easily quantified in terms both
of national and foreign currency and also the number of
man-hours expended on them by an engineering con-
sultancy firm.

Basic engineering

This essentially includes both conceptual and
process enginecring. It is obvious that thess last two forms
of engincering are both *basic™ in the sense that they are
prerequisites for progress in the remaining areas of a
project; namely, detailed engineering, the purchase of
equipment, its assembly and installation and finally the
actual start-up of the facility.

Concepival engineering

This defines the group of physico-chemical opera-
tions which make it possible to achieve the objective of
transforming the raw material into the desired products.
It also identifies the liquid and gaseous flows which make
up this process, and quantifies their mass and thermal
changes. Similarly, it determines and confirms the basic
design, the conditions and characteristics of the soil in the
area where the plant is to be erected and the safety factors
which are to be observed. It selects the alternative
combinations of raw materials and the alternative
combinations of plants and processes. It establishes the
type of process macro-units, selecting and defining the
operational layout. It is involved in setting up pilot-plant
installations, carrying out field tests and the preparation
of laboratory analyses.

Its specific products include, among others:

(a) Thematerials and thermal balance of a process;

(b) The thermodynamic and empiric correlations,
equations, and factors which help determine the dimen-
sions of equipment (e.g., the enthalpy-temperature cor-
relations of a liquid flow);

(¢) Occasionally, more fundamental products such
as the indication of the quantitative, kinetic behaviour
of a chemical reaction when selecting the dimensions of a
reactor.

Process engineering

This establishes the characteristics of all of the
cquipment and facilities required for the performance of
the physico-chemical operations of a plant.

The following are among the products of process
engineering:

(a) Acquisition of information pertinent to the
design of the process;

(b) Specification of raw materials, finished pro-
ducts, and by-products, including their commercial
characteristics;

(c) Specification of the anxiliary chemical products
required by the process, and also the catalysts and
intermediate products;

{d) Design of methods for the elimination of noise;

(¢) Description of the interrelationships between
different processii:g units;
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() Design and choice of size of the basic equip-
ment units making up a process system (c.g.. furnaces,
reactors, vessels, heat-exchangers etc.);

(g0 Determination of the personnel required for the
operation of the piant;

(k) Determination of the kinds of coatrol systems
and the extent of their automation;

(i) Determination of the laboratory techniques
and analyses to be used with raw materials, products of
the process and intermediate products;

() Determination, in the light of the particular
features of the process, of the safety requirements for
personnel and equipment;

(k) Identification of the sources of pollution in the
process and their treatment;

(I Establishment of operational guidelines, in-
cluding a description of the process and its variables,
emergency procedures and procedures for the normal
starting and stopping of the unit, to serve as a basis for the
preparation in final form, during the detailed engineering
phase, of the plant-operating manuals.

The tools used in process engineering are the
following:

Block diagram. Block diagrams show the inter-
relationships between the process macro-units and their
principal load and product flows. Occasionally these
diagrams aiso illustrate the basic physico-chemical
operations that occur within a particular process unit.
They are normally used in integrated production
complexes, such as refineries and petrochemical plants.
(Sce annex 11 for an example.)

Flag diagram (operational). This kind of diagram
represents the basic behaviour of the main liquid and
gaseous flows within the ptant. The flag indicates ths
numerical value of the flow, the temperature, pressure. or
any other imporiant parameter. Flag diagrams are used
to record operating conditions in special field tests.

Process-flow diagram. The process-flow diagram
presents figures already determined by the principal
designer of the process or associated with the contractual
guarantees covering the process. It may also give
alternative figures for two or more modes of operaiion
(e.g.. a higher and lower density level or 2 more and less
thermally demanding operation). The srocess-flow dia-
gram differs from the flag diagram only in operational
terms.

Tubing and insirumentation diagram. This diagram
provides a graphic representation of the principal and
seconuary process flows associated with the equipment
units making up the plant. Among other things, this
diagram

Indicates in detail the associated instrumentation

Indicates the shut position of the control valves in
the event of a malfunction involving the working
medium

Indicates the insulation requirements for vessels,
piping and other equipment items

Identifies the equipment units in alphanumeric form

Indicat s the diameter and calibre of tubing. valves,
and accessories along with their material and any

special installation requirements (e.g.. minimum
required distances)

Presents operational danger signals

Indicates t* . (ubing and equipment used in start-up,
shut-down and emergency procedures

The purpose of the tubing and instrumentation
diagram is to present a graphic view of the elements
composing the process enginecring of a plant.

Zquipment-layour diagram. This kind of diagram,
which is in effect a floor plan of the plant, indicates the
relative position of the equipment units, the distances and
differences in level between them, ana the space available
for equipment maintenance. In addition, it shows the
disposition of the work benches, the pipe runs, and the
tocation of the safety and fire-prevention equipment.

Deuailed engineering

The task of detailed engineering is tc work up the
basic specifications of the elements in a plant and to
interpret and restate in more specific language the
characteristics which are the concern of mechanical,
clectrical, instrumentation, civil and industrial engineer-
ing. In turn, each of these special areas has the following
role within the overall context of detailed engineering.

Mechanical engineering

Determines critical flow levels and overload (pressure
and temperature) effects

Describes the safety features required and specifies in
detail (for their purchase) the fire-prevention system

Specifies, on the basis of a service balance-sheet, the
consumption and production of basic services in accord-
ance with the squipment to be installed (which it also
specifies) and shares responsitility for guaranteeing basic
services

Confirms the basic metallurgical characteristics of the
equipment, proposing alternative metallurgical tech-
niques when required and the same for instrumentation

Specifies the internal coatings required to combat
corrosion

Is substantially involved in the design and dimensioning
of all the pipe systems, valves and instruments of the
plant

Electrical engineering

Specifies the operating and safety conditions of the
electrical equipment

Sets the normal and maximum electrical loads and,
accordingly, the power to be installed

Specifies the power systems for lighting, control and
critical operations

Instrumentation engineering

Ver:fies and determines the operating conditions of the
inst uments

Specifies the characteristics of the instruments to be
installed (reset, nroportional, pneumatic, electronic etc.)

Designs and calculates valves and sensors
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Specifies the characteristics of cut-off valves (manual and
automatic) along with the location of alarm systems

Advises on the location of instruments on equipment
units or control panels

Civil engineering
Prepares the preliminary plan for the general location and

distribution of the plants, including roads and social
infrastructure

Determines the acceptable factors of differential settling
(subsidence)

Describes equipment and structures subject to vibration,
buckling or special stresses

Specifies the hydraulics of the auxiliary services and also
drains, sewer systems and industrial services

Estimated equipment cost

The quantification of the total value of the
equipmerit items installed at the work site.

Experimental development

Activities undertaken for the purpose of using the
results obtained in basic and applied research, as well as
empirical knowvledge, towards the introduction of new
materials, processes, methods, products, devices. equip-
ment, and operational systems, or of improving already
existing ones.

Generction of technology

The introduction, for production use in a member
country, of technolugical know-how not previously
available in that country. This is done tnrough the
copying or adaptation of existing technology or the
creation of new technology.

Grantor (licenser)

Person or company who markets or supplies
technology on the basis of a contract to provide know-
how, a process-licensing arrangement, or through tech-
nical assistance.

Hardware

This refers to the technology incorporated in the
construction of machinery, equipment, devices, spare
parts etc. Nearly all the technology imported into
developing countries is of this type. It is difficv't to
ascertain the cost of the technology inco -porated in a
machine, since the raw materials, labour, capital depr«-
ciation, cost of technology, and profit are covered by a
single price.

Hydraulic-system test

The checking out of the hydraulic conditions and
performance of pipe systems, pumps. lurbines etc., in

accordance with the detailed engineering calculations. In
some cases, this verification process is part of the start-up
procedure.

Industrial services

These fall into two classes and cover what are known
as utilities, off-site and industrial services:

(a) Basic services: all those systems and instal-
lations which are indispensable to the process (c.g. water,
electric power, steam etc.);

(b) Support services: those systems and services
which are necessary but not indispensable to the
operation of a plant, where they perform a secondary or
contingent role (e.g. maintenance, water for use in fire
prevention etc ).

Licence

The consent accorded by a grantor or licenser
(holder of an =xclusive right) to a licensee to use as his
own or (as a practical matter) to apply knowledge
protected by patents or trade marks.

Licensee

The person or company receiving the technology on
the basis of a contract.

Licenser

The grantor in the specific casc of a licence.

Non-patented know-how

This is most often defined as the professional
knowledge, experience, and skills required for the
production of one or more products. The definition is also
considered to include all of a person’s or organization’s
non-patentable knowledge and experience regarding all
or any one of the elements comprising a production
system. Know-how basically refers to documentation in
the form of specific design techniques, formuiae and
correlations, plans and manuals. Since it is not patented,
know-how is included in contracts as a means of
providing some legal protection. This form of technology
is widely employed, among other things, for plant
operation and the basic design of auxiliary services.

Patent
A legally conferred exclusive right to the usufruci of
an invention.
Patented process
The original sequence of physical and chemical
operations which results in the production of a project

and to the use of which an exclusive right has been legally
conferred.
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Patented product

A particular item whichi exhibits certain specific
characteristics and for whose use an exclusive right has
beeil legally conferred.

Project

The studies and acivities which, taken together,
result in the materialization of an initial idea.

Purchase, dispatching. shipment etc.

These activities are closely connected with the
project’s detailed engineering. When contracts for these
activities are award.d, the contractor, acting on behalf of
the owner, selects supplier firms, asks for price quota-
tions, analyses them from the economic and technical
standpoint and together with the owner determines the
best seller, following which he enters into direct
negotiations with the suppliers. Other responsibilities
normaily included in such contracts have to de with the
arrangements for the shipping, traasport, and reception
of materials and equipment.

Research. applied

Activities designed to add to scientific and technicai
knowledge and directed towards a specific practical end.

Research, basic (pure)

The search for new scientific knowledge for its own
sake, i.c. undertaken without a specific practical objec-
tive.

Royalty

The periodic payment made by a licensee to a licenser
for the right to use an industrial property which is owned
by the latter and which may be simple (¢.g. 2 patent) or
compiex (e.g. a patent plus know-how). The form and
periodicity of the payment are specified in the licensing
agreement or contract.

Selection of 1echnology

The process of selecting, from among all the
available alternatives, that technology which besi satisfies
the evaluation criteria adopted. Proper selection requires:

(a) Thorough information regarding all the pos-
sible cptions:

() A sound methodology and well-considered
system of evaluation criteria.

Software

The information on machinery and equipment
contained in books, journals, plans, drawings, specifica-

tions, films, magnetic tapes or in any other fcrm, apart
from its physical incorporation in the machinery or
equipment where its cost cannot be separated from that of
the mackinery or equipment. In cases when, for example,
a repair manual is supplied with machinery or equipment,
it represents software and could be assigned a price,
although this is not normaliy done as it is included in the
price of the machinery. A plant operating manual falls
under this concept.

Specification manuals

These form part of the technical information turned
over by the contractor to the owner and refer to the
equipment or materials which make up the plant or
processing unit.

Standardization

A discipline concerned with the establishment,
application, and adaptation of rules designed to achieve
and maintain ordered consistency within a particular
area.

Start-up

The stage, immediately following the completion of a
plant and its mechanical accsptance, in which the plant or
a part thereof is placed in continuous operation in a2 way
involving the interaction of all the parts which make up
the overall design process.

Technical advisory services

Studies prepared by experts in specialized areas.

Technical assistance

This is activity specifically intended to help enter-
prises deal with their technical problems through
advisory service,, training and support

Technological disaggregation

Breakdown of the technology employed in the
production of an item or the provision of a service, or of
the implementation process of a project from its inception
to its completion, into its component parts and stages,
whereby “core” technologies are distinguished from
**peripheral” technologies, the purpose being to improve
the negotiating position of the parties acquiring the
technology, to generate demand for national and
subregional goods and services, to promote the assimila-
tion process, and to contribute to the planning process.

Supplemeniary elemens: Implies the identification of
each of the factors (scientifi=, technical, economic and
administrative) which play a part in the understanding of
a production facility.
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Technology

The know-how which is necessary for the processing
of inputs into products, the use of such products, or the
rendering of services.

Core technology

The know-how which is specific to, and which
characterizes, a production process or the rendering of a
service.

Free technology

Technology whose use is not subject to legal
restrictions.

Non-free technology

Technology owned by an individual or company
whose use by other parties is prohibited by patent or by
the secrecy surrounding non-patentable know-how. (See
the definitions of “patent” and *‘non-patented know-
how".)

Peripheral technology

Interrelated kncw-how which is not specific to the
manufacturs of a product, the development of a process,
or the rendering of a service, but which is required for the
application of the core technology as part of the
production of goods or services, or even in the generation
of further know-how.

Tzchnology package

An ensemble of well-defined and closely linked
technological elements (basic and detailed engineering,
equipment, purchasing, counstruction, licences, know-
how etc.) through which a project is brought to
conclusion.

Technole,_ ' supply

The range of services, remunerated or not, offered by
sources. This supply includes: the information services of

technical libraries or assistance centres; the professicnal
services of engineers and technicians; record-keeping on
patents lapsed or in force within a country or outside it;
research services at universities, institutes and firms;
advisory services and corfidential know-how from other
companies or institutions etc.

Transfer of technology

The acquisition of theoret:cal and practical know-
how, which may in tumm lead to a change in, or
improvement on, existing technical, economic and social
processes.

Trade mark

A visible device, legally reserved for exclusive use,
which is used to distinguish the merchandise of one maker
from that of another. The territorial protection enjoyed
by the holder of a trade mark is, however, not as complete
as that enjoyed by the patent-holder, for the reason that
this protection applies only to the national markets in
which the owner of the trade mark rot only registers the
trade mark, but also uses it on his cwn behalf or through
third parties.

Trial run

Tests conducted after the facility has begun opera-
tion, designed to ensure that the process-related guzran-
tees regarding capacity, efficiency and the quality of the
finished products have been met.

Turnkey contract

In this kind of contract, the technology supplier
carries out the full range of technical and administrative
operations necessary to establish the enterprise, handing
over its direction, in perfect operating condition, tu the
owner as soon as the latter has acquired the competence
to assume the management of the enterprise.
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TYPICAL BLOCK DIAGRAM OF PRODUCTION AT CHEMICAL PLANTS
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Pev. No.
Date
CHARACTERIZATION OF THE PROJECT | Under study
] Under way
Completed
Y. GENERAL DATA
NAME OF UNDERTAKING:
NAME OF PROJECT:
LOCATION:
OFFICE OR DEPARTMENT RESPONSIELE Cﬂiﬂ’ OF PROJECT: (Mames)
. Chief:
Assistant:
PRINCIPAL AIMS OF PROJECT: '
II. SPECIFIC DATA
RAV MATERIALS t/a MAIN INPUTS* t/e
PROCESSES ) PRODUCTS®*
: Tc".FEN' INTERMED- :
NAME OF UNITS TECANOLOGY . [ TATE PRO t/a |mp PRODUCTS®S®) t/a
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{UNSKILLFD MANPOWER®#®#

Conventions:
® Chemical products,
catalysts, etc.
.:: Obtained during th;’ pr:::u
products and by-products
Sane 1. For devclorent of the product
2. For operation of the plant

NOTES:
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III. BLOCK DIAGRAM

IV. TIME-TABLE OF DECISIONS

DATE OF DECISION BY UHDERTAKING

DATE OF GOVERNMENT DECISION

DATE COMMENCEMENT IMPLEMENTATION PHASE

DATE COMATNCEMENT OFERATION PHASE

TOTAL MONTHS
V. ECONOMIC DATA (in $US) )
[ INITIAL BUDGET (reference year 19 } | |
SOURCES OF FINANCE - (reference year 19 )
NATTONAL - SUBREGIONAL 3000 dollars | POREIGN ’000 dollars
TOTAL | TOTAL
DISTRIBUTION OF CAPITAL (reference year 19 )
CAPITAL REQUIRED (D00 dollars) x'gg;_ ¥
OWN SUTION: PERCENTAGE
CONTRIEUTIGN ¥ATIONAL | SUBRFGIOKAL| FOREIGH |IDFBT % LOCAL | EXTERNAL
| - _ﬁ
TOTAL DEBT: CAPITAL [{INTERNAL EXCHANGE RATE

TGTAL CAPITAL:

DEBT ¥ [loF PROJECT (1ER)

VI. MARKET DATA (in kt/a)

fied fied
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Qualitative diseggregation {main sheet)
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Qualitative disaggregation (continuation sheet)
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REV, No, DATE

Quantitative dis

regation (main sheet)

NAME OF PROJECT:

PROJECT CODE

UNDER STUDY [

OFFICE OR DEPT.

PAGB [ EXRE NN

Start UNDER WAY [1{ RESPONSIBLE
seees COMPLETED [ OF ssveceeses
n‘d [ E RN R NEN]
Code NAME OF STAGE: Reference year 19
Cumulative expenditure Man-hours
000 $US 000 hours Cost

Loc, |Subr.|For,

Tots [Nat.|For.|Tot. | Nat, For._
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Quantitative disaggregation (continuation sheet)

NAME OF PROJECT:

STAGE:

Loc,.

Subr.

For.

Tot.

REV., NO: cceveccvecee

Nat,

Fore.

Tot.

Nat,

PACE ce0ee Of o0ee

For.

s
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Descriptive disaggregation, processes (main sheet)

REV, No. DATE NANE OF PROJECT: PROJECT CODE | UNDER STUDY (| OFFICE OR DEPT, PAGE
Start UNDER WAY (7| RESPONSIBLE seeeree
[ XXX X comm D OF ssvesscee
N essesee
Code BASIC COMPONENT: PROCESSES
GROUP:
SYSTEN:
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Descriptive disaggregation, processes (continuation sheet)

WAXKE OF PROJECT: BASIC COMPONENT: PROCESSES

REV, NOcovooossoecol PAGE esvoe OF cevee

*‘—1 =
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Descriptive disaggregation, equipment (main sheet )

REV. No. DATE NANE OF PROJECT: PROJECT CODE | UNDER STUDY (3| OFFICE OR DEPT, PASE
Start ceees UNDER WAY [J| RESPONSIBLI du vereras
COMPLETED (3 OF coesscrne
ind .. esene
Cote JASIC COMPOHEN'T
: EQUIPMENT Equipmont s

GROUP;. 1 2 3 4
STSTEN: N\\_  NOMENCLA'URE

NOTES
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Deacriptive disaggregation, equipment (continuation sheet.)

NAME OF PROJEC!:

NAME OF STAGE:

Rm' No.'..""'.l..

PAGE LN or LR N ]

EQJIPMENT !

2

3

4

SYSTEN:

~

NOMENCLATURE
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Descriptive disaggregation, equipment (supplementary sheet)

HARE OF PROJECT:

BASIC COMPONEN'T:

EQUIPMENT

™

REV, N‘)o..o:o-cvo..l PACE seee CF seees

{ENCLATURE




*No.

No. 6

No.

No.

No. 9

*No.

No.
No.

10

11
12

.13
.14

. 15

. 16
17

.18

The UNIDO Development and Transfer of Technology Series

National Approaches to the Acquisition of Technology (!D/187), Sales
No. E.78.11.B.7. Price: $US 8.00

UNIDO Abstracts on Technology Transfer (ID/189)

The Manufacture of Low-cost Vehicles in Developing Countries (ID/193),
Sales No. E.78.11.B.8. Price: $US 3.00

Manual on Instrumentation and Quality Control in the Textile Industry
(ID/200)

Technolegy for Solar Energy Utilization (ID/202), Sales No. E.78.11.B.6.
Price: $US 10.00

Audio-visual Techniques for Industry (ID/203)
Technologies from Developing Countries (I) (ID/208)
Technologies from Developing Countries (II) (ID/246)
Process Technologies for Phosphate Fertilizers (ID/209)
Process Technologies for Nitrogen Fertilizers (ID/211)

Brickmaking Plant: Industry Profile (ID/212), Saies Mo. E.78.11.B.9.
Price: $US 4.00

Technological Profiles on the Iron and Steel Industry (ID/218)

Guidelines for Evaluation of Transfer of Technology Agreements
(ID/233)

Fertilizer Manual (ID/250)
Case-Studies in the Acquisition of Technology (I) (ID/257)
Case-Studies in the Acquisition of Technology (I1) (ID/296)

Technological Self-Reliance of the Developing Countries: Towards
Operational Strategies (ID/262)

Metal Production Development Units (ID/271)

Technology Exports from Developing Countries (I): Argentina and
Portugal (ID/289)

Basic Technological Disaggregation Models: 1. The Petrochemical
Industry (ID/302)

In Europe, North America and Japan, ali the numbers listed above are free
except those marked with an asterisk, which are distributed in those areas in a
separate sales edition at the price shown. Qutside Europe, North America and
Japan, all the numbers are free without sxception.

Requests for free copies, quoting title and ID number, should be addressed to
the Editor, UNIDO Newsletter, P.O. Box 300, A-1400 Vienna, Austria.

Copies of the sales cditions should be ordered by titie and sales number from

an authorized distributor of United Nations publicatinons or from one of the

following offices:
For Europe For North America and Japan
Sales Section Sales Section
United Nations Office United Nations
CH-1211 Geneva 10 New York, New York 10017

Switzeriand United States of America







