G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. 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 Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




i g
e

- [I2
2

22 1l e

o

I

I

Il

——




vistr. LIMITED

12555-E

e J N

UNIDO/I0.531

13 January 1983
UNITED RATIONS ENGLISH
INDUSTRTAL DEVELOPMERT ORGANIZATION Original: Spaniah

PREPARATORY PHASE IN THE ESTABLISHMERT OF A REGIONAL
PROJECTIRTHEAREAOF‘HAIITERAHCEA!DREPAIR
IN LATIN AMERICAN AND CARIBBEAN SUGAR MILLS‘

Report of a preparatory mission *

prepared by

the Engineering Industries Section,
Division of Industrial Operations

£32%

CE———————

# Thig document has been translated from an wnedited original.

V.83 52764




Page
EXIPLANATORY NOTE 3
REPORT PREPARED BY THE EXPERTS 4
INTRODUCTION . 5
THE PROJECT FOR THE FIRST PHASE OF ESTABLISHMENT
OF THE REGIONAL PROJECT 18
SCHEDULES OF MONITORING, EVALUATION AXKD REPORTS 30
REPORT BY COUNTRIES VISITED
Barbados 33
Bolivia 37
Colombia k2
Costa Ricsa L8
Cuba sk
Guyane 60
Jamaica 66
Mexico (gt
Nicaragua 15
Panama 19
Peru 85
Trinidad and Tobago 92
GUIDELINES DEVELOPED BY THE EXPERTS FOR THE
PREPARATION OF BATIONAL REPORTS 98
GUIDELINES DEVELOPED BY THE EXPERTS FOR THE
PREPARATION OF MILL REPORTS 105

PROPOBAL FOR WIDE-RANGING REGIOBAL PROJECT
PREPARED BY THE EXPERTS i20




-3-

EXPLANATORY NOTE

At the request of the Group of Latin American and Caribbean Sugar-
Exporting Countries (GEPLACEA), UNIDO provided technical and financial
agsistance under project UC/RLA/82/034 for the preparatory phase of a
project aimed st introducing efficient modern systems and techniques for

the maintenance of sugar-cane mills in Latin America and the Caribbean.

UNIDO was assisted by Mr. Fernando Vera and Mr. G3te Frederickson,
both engineers and experienced internmational axperts in this field, and
also Mr. Eduardo Casanova, Assistant Scientific Director of the Cuban
Institute of Sugar Research (ICINAZ), who was kindly seconded by the Institute.

This document sets out the results of the work carried out by these
specialists over a period of three months, during which they visited
12 countries in the region. The informetion gathered is enalysed and

recomnendations are made for launching the regionel project.

The project proposal contains long-term recommendations for implementation
witlh the possible assistance of the United Nations Development Programme (UNDP)
and UNIDO (development and application of a regional maintenance system for

the sugar industry).

With the direct assistance of our Section and in collaboration with the
specialists an alternative proposal was drafted for the first phase of the
proposed regional project (research, development and application of a
maintenance system for the sugar industry - first phase).

In view of the complexity of implementing regional projects, our
Section recommends that a prior study be made of the advisability of
beginning the project with this first phase.

Engineering Industries Section IO/ENG
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Report vrepared by the exper<s
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Tt should be noted that tke mission's objective c¢f evaluating, witkin
a very short period of time, the situation of meintenance ian latin Americen
and Caribbean sugar mills and assisting the countries visited in preparing
their national reports could not possibly have been attained without the
co-operation of the Permanent Secretariat of GEPLACEA. On errival in each
of the 12 countries visited, we found that the national institutions
officially linked with GEPLACEA had already organized anié co-ordinated the
mission's programme and that arrangements had aiready been made to satisfy

the three requirements stipulated for the mission, namely:

The appointment of an institution or person tc Dprepare e national
revort on the msintenance of sugar mills on the dbasis of ar ocutline

drswn ur by the mission;

The appointment of persons familiar witk the protlem of sugar-mi’l

maintensnce in their countries %o d&iscuss the matter with the mission;
The selection of two sugar mills for visits by the mission.

These three requirements were met in every detail. The missiorn would
like to express its gratitude to the Executive Secretariat of GEPLACEA for
iis valuable assistance and tc thank the co-ordinating bodies in eack of
the countries visited, the managements of the sugar mills kind enpugh to
receive us and all the distinguished professional persons in each of the

countries who were most frank and open in their discussioms with us.

Lastly, so as not to overlook anyone, we would like t0 express our
very sincere gratitude to each and every one of the institutions and persons
who in one way or another collaborated with us in carrying out our
undertaking.
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Introduction

The mission was undertasken with a view to acccmplishing the task set
by the United Nations Industrial Development Orgenization (UNIDC) of
rreparing & regional report as quickly as possible on the present situstioz
of and outlook for maintenance worx in Latin American and Caribbean sugar i
mills, 2ollaborating with those countries in drawing up their individual
national reports and then prevaring a draft regional project for the
develovment and application of a maintenance system for th> Latin American
and Caribbean sugar industry. Having consulted GEPLACEA and the Government
of the Republic of Cuba, UNIDO came to the conclusion that the most direct
end viable way of attaining this objective would be to appoint = mission
of technical experts who would visit at least 10 countries in the zres
(to be determined by GEPEACEA in accordance with the funds available for
this purreose) and that a maximum of three months was available for the two

vlanned tours. During that time the activities of the mission should bve

co-ordinated with each of the countries selected, the necessary arrangements
made regarding visas and travel, jocuments prepared preliminery to the
visits, a joint meeting organized with the representatives of the coumtries
visited, a Jocument prepared to be discussed at the meeting, & draft
recional project for the maintenance of sugar mills in Latin America and
the Caribbean drawn up and a vreliminary report prepared for each of the
countries visited, together with a final report summarizing sctivities.

The following professionals were appointed to carry out the work described

apove:

Mr. Eduardo Casanova, Assistant Scientific Director of the Cuban
Institute of Sugar Research (ICINAZ);

Mr. Géte Frederickson, Cons-iltant and Senior Adviser for UNIDO
project CUB/77/007 for Research into Sugar Mill Maintenance;

Mr. Fernando Vera, GEPLACEA (onsultant and, under the present project,
expert in technology transfer and TCDC.

At the request of GEPLACEA, the Republic of Cuba, a member country of
GEPLACEA, was designated as the hecst coumtry for the project. For almost
three years Cuba has been successfully implementing a national maintensnce
programme with the assistance of the United Nations and, in co-ordination

with GEPLACEA, has been providigg non-destructive testing services on a




e

-6 -

co-ope rative basis to countries requesting such services. To date, three
count:ies - Bolivia, Panama and Nicaragua - have received such assistance
and i: ssre cases repeat visits have been made et the express request of

the :ec’.pient country.

Stre’ 2

— - )

(urece the experts taking part in the mission had been selected, the
Zro.p zet in Havana in May (at the expense of GEPLACEA and the Cuban
Go:ernment ) and arrived at the comclusion that in order to carry out the
attivities plauned in the short time available the fcllowing strategy
¥>uld have to be adopted:

.. By the time the programme has been launched, GEPLACEA (at least in the

zountries considered in the first tour) should have:

Appointed an institution in each of the countries to co-ordinate the
vroject and mission activities and obtained tke names of the persons

©0 be contacted within those institutions;

Avpointed an institution or persons in each of the countries to be
v.gited to prepare a national repcrt on the maintenance of sugar mills

~n the basis of an outline prepared by the mission;

ippointed persons familiar with the problem of meintenance in their
respective couvntries to discuss the metter with the missicn and to
provide the information needed for the preliminary national reports

t0 be prepared by the mission;

Selected two mills in each country to Ue visited by tue mission with
a view tc supplementing the information gathered verbally and more

closely evaluating the maintenance situation in the countries visited.

2. Bearing in mind considerations of economy and time, & list was drawn ‘
1y of approximately 15 countries, 10 of which were to be covered ik two

Lours, both starting out from Havena. GEPLACEA designated the following

countri=s:

First Tour:

Eolivia - Santa (ruz

Feru - Trujillo

Colombie -~ Cali

Panama - Papamn City, Chitré

Nicaragua - Managua |

Mexico - Mexico City, Cérdova




Second Tour:

Jameica - Kingston
3arbados - DBridgetown
Guyane -  Georgetown
Tinidad and Tobage =~ Port cf Spain
Costa Rice - San José

Cuba - Havana

Details of these tours and visits are giver in the annexes to the

preliminary national repor:s.

3. On agreement hetween officials of UNIDQ, GEPLACEA ané the Cuban Government,
so that the project might commence or 1 Ser*ember, Mr. Vera was ssked, from

1 to b September, to review the co-ordinaticm of all activities and the

contacts provided for under paragraph 1 of this section and to prepare the
outlines tc be used us a asis for drafting the reports on individual sugar
millis and the naticnel revorts conteined in annexes 1 and 2 t¢ the present

report.

L. In case there should be nc informant forthcoming at the natiomal level,
the precaution was taken of preparing outlines which, when fleshed in, would
yield exnsustive reports om each mill. All these, along with other factors
covered by the cutline concerning the national context, would yield the

aational report i‘equested by UNIDO in project UC/RLA/82/03L.

These outlines were given to the co-ordineting bodies in each of the
countries visited with instructions that they be forwarded tc the Secretariat

of GEPLACEA for the necessary processing.

5. A checklist wae drafted of questions which the mission would ask in

each country with a view to compiling the preliminary national reports.

6. On the basis of the discussions held in each of the countries visited,
the notes and documents collected and, in particular, the assessments made

in the course of the visits to the suger mills in eacih country, together
with other information obtained and existing documents, a basic document
would be prepared for discussing maintenance at the meetings onm technological
subjects to be held at the GEPLACEA Asgembly at Mazatlan, Mexico. A member
of the mission would be appointed <c present the report and participate in

the discussion of it (see annex 1l).
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7. After approval and/or revision of the report in the light of the
dZscussion of it, the draft regional prcject requested by UNIDQ would be
prepared, this latter document being chiefly combosed, except for the
introductory commenis, of sections on the background and justificatioen,
objectives, outouts, activities and inputs which should be contemplated

by the regional project.

8. At the end of the tours the mission should meet at Havara, Cuba, from

13 Novemper in order to prepare the preliminary country reports.

In addition, the mission should prepare the final report and the divaft

regionel project requested (see anmex 5).

General appraisal and comments

In addition 40 the effective collaboration of promotion and development
bodies, the initiation of & rezional maintenance project also requires the
active participation of the ccuntries concerned. The mission determined
that each country found different aspects of the project's otjectives 1o
Le of interest. The catastrophic situation of this industrial sector is
such that without the support of international institutions such as the

United Nations it would be impossible to attain any of these objectives.

Quite apart from the country evaluation contained in the reporet, it
is important to note that technical assistance is essentiai to botk the
sugar mills and their umbrella institutions in the process of identifying
and selecting, at home and abroad, the most appropriate ways and means of

utilizing th= resources allocated for these programmes.

In view of the asbsence in some countries of & central body representing
all the country's producers, it will first of all be necessary to draw up
inventories of their needs, determine their common problems and then arrange
for their participation in the aspects of the project exclusively directed

towards practical solutions.

This initial regional activity is intended to lead to the drafting of
a project which at the Latin American and Caribbean level will provide an
evaluation and diagnosis of the present situation in respect of maintenance
in the region and, above all, will result in recommendations of activities
and measures aimed at solving the most pressing problems affecting the
maintenance of sugar mills in the GEPLACEA area. This would be a valuable
contribution to the region's sugar industry, making for improved productivity
in terms of the equipmegt and mills and thereby reducing the cost of

producing cane sugar.

——————
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This is borne out by the experience which the United Nations has
gained in the prcject which it has been running Jointly with the Govermmert
of Cuba for almost three years with a view to establishing a moderm
maintenance system in Cuba's sugar mills, which has even made it possibie

to offer assistance to c¢ther countries.

The geographical distribution and different climates of the countries
in the region are such that maintenance systems in the mills and at the
national level in each case have their own distinctive features. Generally
speaking, however, there is an urgent need for assistance in modern
maintenance systems, which would improve operating conditions in this
industrial sector, and, at the very least, represent a step in the direction
of the benefits which other production activities have derived from the

development of maintenance systems.

In all the countries visited the interests expressed were in line with
the various matters to be covered by a maintenance project for the sugar
industry, as reflected in the reference document prepared by the mission

before embarking on the tours.

Execution of the mission

The mission's objectives as set out in project UC/RLA/03kL were
attained by keeping to a strict schedule which made no allowance for holidays
or daily working hours, 12 countries and 26 sugar millis being squeezed into
the 40 days or so of travel. Detailed information on the countries visited

is given in the national reports (see annex).
Before the tours started four documents were prepared:
A mill report outline;
A national report outline;
A summary of maintenance activities;

A checklist of questions to serve as a basis for drafting tke preliminary

reports on the countries visited.

The first three items were given to the cc-ordinating vodies in each
country with instructions that, once they had been filled in, the first two
should be forwarded for processing to the Secretariat of GEPLACEA, thus
providing a primary source of more detailed information on developments in

the field of maintenance in the countries visited by the mission.
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"™he missioca gave the Executive Secretariat of GEPLACEA the document to
be discussed by the representatives of GEPLACEA member countries at the

meeting to be ueld from 8 to 11 November at Mazatlan, Mexico (see amnex).

The main objectives set ocut in this document were explained by a member
or the mission at the technology meeting. It was approved without amendment
and the General Assembly of member countries recommendeéd that the Secretsriat

of GEPLACEA take the necessary steps to implement the project.

t +this Assembly the delegatioms of Brazil, Honduras, the Dominican
Republic and Venezuela invited the mission to their countries with a view

to taking an active part in the project.

Starting on 13 November the mission met at Havana, Cuba, in order to
prevare the preliminary reports for each of the countries visited in the
form indicated in the introduction to the present report. Also, using the
document presented at Mazatlan as a basis, the draft regiomal prolect
attached to the present report (see annex) was prepared. An alternative
regional prnject for the first implementation phase lasting two years was
also drafted.

These documents were submitted to the Havana meeting held from
26 November to 4 December and on the 29th, which was attended by
Mr. Florentino Chacon from UNIDC, Vienna, and Mrs. Altagracié Rivera de Castillo,
the Deputy Secretary for Technology at GEPLACEA, in addition tc the members

of the mission.

Reccmmendations

In the interests of avoiding unnecessary repetition, the missiocn
considers that the recommendations resulting from the visits to the various
countries correspond to the objectives and ocutputs set forth in the draft

regional project (see annex), as summarized below:

(a) Reduction of production costs and improvement of equipment and

mill productivity;
(b) Harmonious rationalization and optimization of energy comsumption;

(¢) Study of the protection, reconditioning and manufacture at the

national and/or regional level of equipment, parts and components;
(d) Planning and programming of wasintenance;

(e) Study end analysis of the quality and applications of materials,

tools, machine-tools and workshops;
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(f) Standardization of equipment, parts, components and methods;
(g) CTroblems of corrosion, abrasion and lubrication;

(h} TFull dissewmination ot information on the present situation,
technological advances in the various production and masintenance sectors

and the need for training at all levels.

The mission considers “hat the project should seek national-level
solutions to maintenance problems. The project would thus be enhanced by
the information gathered from each country's experiences, while, in
carrying out their own programmes, the latter would in turr btenefit from
the insights and results obtained by the regiocnal project. It is therefore
recormended that the United Nations and, in particular, its agencies
(UNIDO, UNDP, UNCTAD, etc.) regard sny individual maintenance project
implemented in the Latin Americen and Caribbean region as part of this

regional prcject.

The mission considers that the results and experiences gained in
connection with the project inm any country or group of countries shculd be
incorporeted in a document which couid ultimately take the form of a

maintenance manusl for the use of sll the countries in the region.

Diagnosis_and conclusions

To return to a point made earlier, in view of the short time spent in
each courtry the mission feels that its findings should be regarded as
general in character, relating tc the area as a whole and highlighting the
most characteristic aspects of the regional situation. Their conclusions

can be summarized in the following points:

The region lacks integrated standardized national miintenance systems,
except in Cuba and Mexico, the latter country being in the process of

introducing such a system;

With rare exceptions, maintenance procedures are not based on fault~

detection by means of non-destructive tests;

There are no systematic studies on problems related to lubricationm,

eorrosion and abrasion;

The region has little experience in the practice and techniques of

reconditioning of parts and components;
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In almost all the countries of the region there is insufficient training

in the various skills required for maintenance and repsir work;

The region has no infarmation and extension centre for the various
types of maintenance work to enasble mills, countries and personnel

in the sugar sector to share their technical expertise;

Warehouse and inventory control are computerized in only & few of
the countries in the region. Cuba and Mexico are in the process of
installing computerized systems for the monitoring of repairs between

sugar harvests;

It should also be noted that the present requiremerts with respect to
the maintenance of precision and control instruments will increase
considerably when a new maintenance system is installed. This kind
of service, which is at presert virtually non-existent in the region,

will therefore need to be developed;

The mission feels that a number of commerts should be made on possible
contributions to the project by the countries visited, the nature of
the contribution depending on the stage of sopnistication reached in
the various bhranches of maintenance in each courtry.
Bolivia
Bolivie has expressed its interest in participating in a regional
maintenance project. However, in view of its low level of development ir
this area, its assistance would be logistical in nature, involving the
provision of fecilities and secretariat services and the financing of

national technical personnel participating in any activity carried out in

the country.
Barbados

No way was found in which Barbados could contribute to a regional

project.
Colombia

This country could share the insights gained from its experience at
the Central Cauca S.A. in the organization, planning snd monitcring of
meintenance, activities which are at a fairly advanced stage of development
in Colombia. Mills with similar condificns, i.e. harvest seasons lasting

11 months, could therefore benefit greatly from Colcubian experience.
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Costa Rics

In view of the interest shown by Costa Rica in the establishment of
enterprises for designing and manufacturing parts and components, it could
no doubt provide logistical support, premises and some technical personnel

for this tyve of work in connection with the project.
Cuba

With its Sugar Research Institute, which, in collaboration with the
United Nations, has for three years been cerrying out & national meintenance
project, its national training centre for the sugar industiry and its two
faculties of sugar research at the Universities of Havanas and Santa Clars,
Cuba is exceptiomally well qualified to provide the headquer‘ers of the

technical advisory committee for the project.

The Cuban Sugar Research Institute (ICINAZ) has stated its readiness

to assist the project oy making the following available:
A maintenance laboratory constructed for the national project;
A laboratory for the study of corrosion and new materials;

Workshops equipped with pen-repair machines for the construction of

rrototypes and the reconditioning of parts and components;

An experimental sugar mill with a capacity of 1,000 toanes of cane

per day;
Air, instrument-analysis laboratory.

At present ICINAZ has 150 university-educated technicians professionally

employed in the field of sugar research.

Guyana

Guyana could contribute to the maintenance project under discussion

in the reconditioning of parts and components.

At present Guyana has one workshop, the only ome of its kind in the
region, using sophisticated techniques for the reconditioning of parts and

components, which also has a training programme for Guyanese workers.

Given the collaboration between the English-speaking Ceribbean countries
through the University of the West Indies and other similar organizatioms,
the establishment of scientific and technical collaboracion in the field of

maintenance between the countries of the region might also be contemplated.
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Jamaica

The local authorities in Jamaica operate & small Institute for
Technological Research which carries out training programmes in collaborstion
with the University of the West Indies. This material and technical basis
could be used by the countries of the area in & regional maintenance

programme.
Mexico

Ir the context of co-operation between Mexico and Cube, Mexico's
Nationel Commission for the Sugar Industry (CNIA) is currently engaged in
a programme to introduce an integrated maintenanc: system geared to national
conditions for its sugar mills, as well as the computerizatiorn of warehouse

inventories and repair monitoring on the basis of systems developed in Cuba.

The experience gained in establishing a modern integrated maintenance
systexr could be made available to the other countries ir the region as an

important contribution to the regional project.

Nicaragus

Nicarague's sugar industry is currently undergoing a total reorgesnizatior,
a task which is hampered by insufficient technical personnel and material
resources. This reorganization is being carried out in close. collaberation
with the Cubarn sugar industry, which has provided technical services through

the national meintenance project implemented in Cuba.

Nicaragua could provide logistic support and the necessary infrastructure
for any activity deriving from this regional project carried out in Niceragua

itgelf.
Parama

The Corporacidn Azucarera la Victoria is extremely eager to take an

active part in a regional maintenance project.

In this connection, the mission has been informed that Panama would
be willing to finance any activities carried out on its own territory and

to provide logistic support, premises and technical personnel.

Peru

Peru does not as yet have a central institution representing all its
sugar producers. Before embarking on any kind of activity in this sector
it would therefore have to set up a body at the national level, which could

co-ordinate any kind of participation in a project in this field.
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Nevertheless, a number of sugar mills in the country have large
machine shops, workshops and foundries wbich could serve as a solid basis

for activities relating to the comstruction of components and parts.

Furthermore, Peru's Sugar Research Institute could be involved in

verious activities related to the project, including *raining.

Trinidad and Tobago
This country seems to be the only one in the English-speaking

Caribbean ares to have installed & modern computerized system for financial
and warehouse controls. It could therefore serve as a training centre for
those countries in the region interested in this type of development, with

possible application to maintenance.
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TART I - LEGAL CONTEXT

This Project Document skall be the instrument referred toc as suck
in artiecle 1, paragraph 1, of the Basic Assistance Agreement between the
United Rations Development Programme and the Governments of the participating
countries which have signed thai Agreement. For those participating
countries which have not signed the above agreement this Project Document
shall be the instrument referred toc as the Plan of Operation in article i,
perazraph 2, of the Agreement concerning assistance under the Special Fund
sector of the United Nations Development Programme between the United Nstions
Development Fund and the Governments of the participating countries which

have signed the above-mentioned Agreement.
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PART II - THE PROJECT
Introductior
!
This Project Document constitutes the first thase of a regional .

maintenance vroject in which the participants are Latin American and

Caribbean sugar-exporting countries, members of GEPLACEA.

Its objective is the development and implementation of & modern

maintenence system of sophisticated repair techmiques for sugar mills.

The project is designed to constitute an initial phase lasting two
years, which will lay the foundations for the development of maintenance-
related activities and yield the first results of project implementation.
This first phase will be carried out on the basis of technical co-operation
programmes between develoring countries in the region. These will inwolve
aprlied research aimed at improving the efficiency of maintenance cperations
in the regicn's sugar mills and, above all, the training of technicel

personnel.

(nce this phase has been completed, it will be possible to implement
more edvanced phases of the project, enabling the participating countries

to develor oprtimum maintenance and repair procedures in their sugar mills.

(a) Develovment objectives

1. To modernize the maintenance and repair systems employed in the

region's sugar mills, using the most sophisticated technologies;

2. To train meintenance and repair staff in the countries of the
region in the most sophisticated techniques in their specialized
fields;

3. To lay the foundations of a regional information system relating

to maintenance and repair work.

(v) Immediate development objectives

1. To train specialists from the participating countries by means cf
seminars, courses and on-the-job training in all aspects of sugar-
mill maintenance and repair work covered by the project, including
the mastery of new technologies, the use of integrated maintenance

systems and the organization of support:services and workshops. ‘ |
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Training will be directed towards: the use and interpretation
of non-destructive tests in diagnostic maintenance, the
implementation of techniques for the reconditioning of parts andé
components, the application of corrosion-prevention systems and
methods, the use of technigues for the maintenance of instruments
and the introduction of integrated modern systems for the

maintenance and repair of sugar mills. .

To develon effective technical collaboration between the countries
in the region with respect to the maintenance and repair of sugar
mills with a view to making fuller use of the region's trained
personnel, the experience accumulated by the participating

countries and their tecknical resources and facilities.

To develop lines of scientific research to respond to the problems
bighlighted by the project, with a view to practical evaluation

and the dissemination of the results between the participating

~ countries; also, to provide the technical consuitancy necessary

to arply those results in the region's sugar mills.

Research and development work will pe directed towards diagnostic
maintenance and the reconditioning of parts and components, the
design of systems for the maintensnce of instruments, the study
¢f the use of new materials and protection against corrosion and
the introduction of computerization in the organization and

monitoring of maintenance.

To develop integrated maintenance systems for sugar mills and
provide advice on their installation in accordance with the
conditions prevailing in the region and with particular regard to
the followving: planning, organization and the methods to be
employed in the technical and economic comtrol of activities in
this sector, including services provided by auxiliary workshops

and warehouses.

To set up a regional centre to collect and process information
relating to maintenance in the sugar industry and to disseminate
information on the results obtained from the project and other
sources. This centre would establish the necessary channels of
commmication between national documentation centres and

international data banks. It would process and supply statistical




- 20 -

¢nta on the production and consumption of equipment, parts and
(zmponents at the national and regioral levels for dissemination
miong the varticipating countries. It would also serve as a
-aannel for technical co-operation between the develcping

sountries in the region (TCDC).

(¢! Sper.:l considerations

Thi: project, to te implemented in several pnases, is irtended as a
regions. effort aimed at the development of the Latin American and
Caribb=.s sugar industry through the establishment of modern maintenance

systems and technigues.

. addition to the objectives mentioned throughout this document, the
rrojec: also responds to two of the global targets assigned priority by the
Govern :ents and authorities of UNDP and GEPLACEA, namely:

Taz promotion of methods and systems for technical co-operation between
developing countries through mutuel transfers of technclogy between
mills in the region. In this connection it is planned tc use national

experts whenever possible.

The raising of maintenance standards with & view to increasing
operating efficiency, thereby saving energy in the industry and using

the fuel it produces itself as effectively as possible. -

(d) Beckground and justification

In terms of technology and equipment, the sugar industry in the region
has remained at the same level for much more than 5C years. None the less,
the region produces over 32 per cent of the world's sugar and accounts for
over 52 per cent of world sugar exports. It has approximately 700 sugar
mills vaiued at approximately $US 20 billion. It should be added that the
annual cost of maintenance and unscheduled shutdowns of these sugar mills

amounts to the equivalent of $US 1 billion in the various national currencies.

In slmost all the region's sugar mills it is customary to take advantage
of two types of shutdowns in order to carry out maintenance work. These
shutdowns are due to:

(a) The cyclical nature of sugar production, mainly attributable to
climatic conditions prevailing for almost six months of the year. Here,
consideration should be given to those few coﬁntrie# in the region where,
for reasons other than the climate, sugar mills set aside a periéd of 20 to

60 days each year for the sole purpose of car?ying but maintenan¢e work;

— gt
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{3) 2Production stoppages owing t» equipment failures or problems

unrelated tc maintenance.

In the former case (a} all the equirment and machines at the sugar
mill are completely dismantlied, & system whick is exiremely costly and
for much of the equipment unnecessary into the bargain. In the latter
case {b) the equipment is inspected, after which light maintenance work is
carried out. In both cases inspection is chiefly visual owing to the lack
of suitable instruments and techniques. The attempt to carry out difficult
diagnoses with the naked eye often leads to breakdowns and then to shutdowns,
vhich in many instances may last several days with the consequent impact on
vroduction and increases in fuel consumption and operating and maintenance

costs.

Furthermo=e, sugar industry cperations are found mainly in developing
countries. Despite being a fully processed product, sugar encounters the
same obstacles to merketing ané prices as do raw materials - ané possibly
even greaster ones. In many of these countries sugar is the mair source of
foreign currency and of jobs; any fluctuation on the international market
therefore has a direct effect on the economic situstion in the sugar-
producing countries. The efforts made throughout this century to keep sugar
prices in line with the prices of other products and with world economic
trends have failed even to stabilize sugar prices. This situation is
aggravated by the ever-rising price of the equipment, compoments, spere parts

and materials used in the various stages of sugar-based agro-industry.

Any effort or initiative to alleviate the alarming situation facing
most of the sugar-producing countries and, in perticular, to promote the
development of this agro~-industrial sector would be welccmed not only by
the producing countries themselves but alsc by the bodies whose function it

is to promote human welfare.

Finally, the large number of countries involved in this sector, the
considerable size of the workforce employed in sugar growing and processing,
the quality and quantity of the product, together with all the reasons given
above point to the need to implement within as short a time as possible =
regional project aimed at providing the cane-gsugar-producing countries cf
Latin America and the Caribbean with the most sophisticated systems and

techniques for the:maintenapce and repair of industrial eguipment.
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The implemen~ation of a projact of this kind would ensure that the
industry developed ir. an organized way towards practical forms of technical

co-operatior between the developing countries of the region.

The project would make it possible to carry out the necessary research
in the varicus branches of maintenarce, to train local technical personnel,
and to develop an information system enabliing specialists to keep abreast
of the most up-to-date techniaques.

(e) Qutputs

In all the areas of development covered by the project the outputs
expected from activities relating ¢o the training of technical personnel

in the participating countries will be among the most important ones.
The outputs experted from the project are a3 follovs:

Research and develoovment:

The techrical ané sciemtific testing of equipment, parts and
components, in the context of a system of diagnostic maintenance,
using techniques and instruments designed to reduce the need to

dismantle machinery completely in repair work between harvests.

The development of recommendations and guidelines on the reconditioning
and protection of parts and compoments and of the equipment and

instruments used in the system.

The preparation of guidelines and recommendations on the maintenance

of monitoring equipment and instruments used in the sugar mills.

The preparstion of recommendations on a corrosiou-protection system

and on the use of new materials.

Laying of the groundwork for a computerized system for the planning,

organization and monitoring of maintenance.

The organization and planning of meintenance:

The drafting of a maintenance manual for use in all sugar mills; this
manual would include an organizational chart of the maintenance and
repair service, guidelines and recommendations on the planning of
scheduled, preventive and operational maintenance, the establishment
of models for tke control of operaiions, inventories and costs,
together with recommendations on questions such as the qualifications

required for prospective technical staff.
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Information:

The establishment of a regional maintenance and repair information
exchange system, which will also provide a means of channelling

technical co-operation between developing countries. (TCDC).
(£) Activities and mode of operation

This document concerns the first implementation phase of the regional .
project for research into, and the development and application of, a
regional maintenance system for the sugar industry. In this first phase,
lasting two years, the groundwork will be laid for the regional projeect.
During this period the participating countries will assimilate the basic
results obtained and derive the first bemefits. This will pave tlhe way for

further development in the succeeding phases of the project.
1. Mode of operation

Personnel training involving courses, seminars end programmes will be
regarded as basic components in each area of the project's activities. The
Technical Advisory Committee will provide for all training-related activities

in its work plans and make the necessary arrangements for their co-ordination.

The results of the research and development work corducted under the
project will be evaluated and approved for publicatior by the Technical
Advisory Committee, which will suggest action to be taken to ensure that

the results are applied in the sugar mills.

The technical sub-offices will work on regional tasks in accordance
with the guidelines issued by the Technical Advisory Committee and in

co-ordination with the latter.

The national committees will be respomsible for distributing all the
technical documentation produced in connection with project operations in

the relevant national institutions and the sugar mills in each country.
2. Activities

As mentioned above, the basic components of the project will be
training and the application of the results obtained from applied research
and development. Within that general context, the following activities

will bte given priority:
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Research and develovment:

The use of non-destructive tests to improve the utilization of
instruments for diagnostic maintenance, thereby helping to minimize

disxantling of machinery during repairs between harvests.

The development and use of techniques for reconditioning parts and

components.
The development of techniques for imnstruments maintenance.

The develcpment of corrnsion-protection methods and the undertaking

of studies on the use of new materials.

The undertaking of studies with a view to the computerization of

mainternance and repair systems.

The organization and planning of maintenance:

The comviling of a maintenance manual ror use in all the region's
sugar milis, covering, broadly speaking, the orgenization, programming,
planhins and control of a modern meintenance system based cn technical

and scientific principles.

The formulation of recommendstions on the equipment best suited to
the industry's needs, together with guidelines and standards relating
to the organization and rational operation of suxiliary maintenance

workshops.
Information:

The establishment of an information centre to serve as a basis for a
regional information-exchange system in the field of maintenance and

as a channel for TCDC activities.

All the activities scheduled in the above-mentioned areas will include
components designed to improve the technical qualifications of personnel in
the participating countries and will be directed towards promoting

co-operation between developing cowuntries (TCDC).

(g) ZInputs

GEPLACEA will provide all the technical and auxiliary staff necessary
for implementation of the project, together with the infrastructure and
logistical support required. These facilities will be provided by the
Permanent Secretariat of GEPLACEA and by the countries participating in
the project.
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Inputs provided oy the particirating countries

The inputs to be provided by the countries which will participate in
the implementation of this regional project and enjoy its benefits are

listed below:
Each country will:

Provide a co-ordinator responsible for the project at the national
level who shall supervise the activities conducted by and in the

country.

Provide technicsl and auxiliary staff, along with office facilities
to be determined in accordance with the activities carried out by

each particular country.

Pay the salaries of the staff it sends on training courses, seminars

and programmes, both at home and abroad.

Pay for the tickets of aational staff travelling by air to attend
training courses, seminars or programmes in connection with *he
procject as far as the airmorts serva2d by the country's national

airlines.

Provide logistical support, translation and reproduction services,
premises and other facilities for the training courses, seminars and

programmes conducted in the country as part of the regional project.

Bear the costs (including air tickets, meals, accommodation and pocket
money) incurred in respect of the technical assistance missions which
the country requests of other participating countries in the context

of technical co-operation between daveloping countries (TCDC).

Be prepared to send or receive technicel staff for on-the-job training
Programmes, which should be co-ordinated with the project in advance.
Travelling expenses, accommodation and meal costs and pocket money
should be paid by the country of origin of the trainee; the receiving

country will in turm provide the necessary facilities for such trairing.

Provide laboratory facilities and premises for the a:tivities undertaken

in the country as required.

Bear the costs incurred throuszh the holding of national szminars,

courses and tecmuical meetIngs sponsored by the netional cormittees.
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Inputs provided by the host institution

The institution hosting this project will provide the following:

A project co-director witk & university d~-gree in engineering and

mors than ter years of experience i the sugar iandustry.

Six techniecians with wmiversity degrees and experience in different !

branches of maintensnce.

Six technicians at the middle-management level with experience in

different branches of maintenance.

One secretary, iwo office assistants and a driver.

One designer and one dractsman.

Maintenance, assembly, construction and workshop assistants.

E;aiyvment for maintenan.e and corrosion laboratories and for testing

of new meterials.

Transport facilities for the experts engaged in project activitiec

in the country.

Technical assistvance to the participating countries at the latter's

request and upon the pri>r agrcement of the parties.
An ¢ perimentel sugnr mill and wuxiliary workshops.

UNDP/UNIDO inputs

Descripticn of the inputs supplied to the project ty these crganizations.

Staff Durcticu
(a) A Chief Technical Adviser with a university degree, From the start
pr:fessional qualifications and experience in the of the project

organization and direction of maintenance and ‘

repair work and the techniques involved (CTA)

(b) Research and developm«.t experts in the various Nine ms:~-months *

branches of maintenance
(¢) A data-processing expert Three months
(d) An expert in:maintenance organization Three months

(e) Other éxperté in unspeciTied fields : : %.ne months
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Equipment, staff training, meetings and other inputs.

Description Quantity and duration
Missions As dictated by the progr~ss made irn the project

w
2

Staff training ellowships, courses and seminars

Equipment Instruments and equipment for measuring,
monitoring, applications and mechanical testing

of tools and other equipment and materials

M.scellaneous Various

(i) Developmert of support communications

The results »btained from the project in the participating countries
will be transmitted to the other member countries by means of reports,
direct resumés from the interested parties to the relevant regiomal
authorities and requests for advisory assistance, training, missions for the
exchange of experience and through osther chamnels to be agreed uron at a

later stage.
(3) 1Institutional framework

The institutional framework of the project will be composed of the
four bodies listed below with details of their members and more general

funetions.

1. Administrative Council

This Council will be composed of the Executive and Technology Secretarists

of GrPLACEA and representstives of the participating countries.

Functions: to ensure that the project progresses according to plan, %o
define development policy, to co-ordinate co-operation between the countries

and assist the latter in making resiprocal arrangements.
2. Technical Advisory Committee

This Committee will be composed of the co-directors of the project,
the host institution, the co-ordinators of{ the sub-offices and the
Technology Secretariat of GEPLACEA.

Functiors: to act on the decisions of the Administrative Courcil
regarding the implementation of the project, to draw up work programmes.
to evaluete the project's progress and to formulate and execute the

scientific and technical work involved in the project.
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The Technicsal Committee shall formulate work plans for submission to
the Administrative Council with a view t. implementation of the Council's
development policy. These work plans shall be submitted at the intervals

considered appropriate.
3. Neticnel committee

Each participating country will set up a national committee composed

of the national institutioms involved in the project.

Functions: the national committee will be responsible for the
implementation, evaluation and monitoring of all the project activities in
the country concerned and for the relevant co-ordinstion with the Tachnical

Advisory Committee.
L, Tecraical sub-office

This will be part of the nationsl cormittee of the country in which

it is located.

Functions: to provide the executive apparatus for the development of
the regional scientific and technical activities defined within the framework

of the project.

These sub-offices will be technical organs under the Technical Advisory

Committee.

Tne Resident Representative in is appointed

as Chief Resident Representative for the project. He will be the main
channel of communication with the central office of UNDP, the implementing
agency and the resident representatives in the other participatiang
countries. The channel of communicetion for the national committees will

be the UNDP office in the country concerned.

(k) Prior obligstions and prerequisites

This project is multinational in character, its participants being the
member countries of GEPLACEA which wish to take part and undertake to
comply with the obligations agreed vpon under the project.

Each participating country will set up a national committee in
accordance with the definition piven under the heading "Institutional
framework",

Each participating country will notify the appropriate URDP office
of its intention to participate in the ﬁroject, according to the

procedure established.
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The Technical Advisory Committee will be established.
The Administrative Council will be established.

The technical staff provided by the participating countries will be

selected and assigned to the project.

The Project Document will be signed by the Chief Resident Revresentative
of the rroject on behalf of UNDP, and UNDP assistance to the prcject will be
granted subject to URDP rec:iving satisfaction that the prior obligatiors
and prerequisites listed above have been fulfilled or can be expected to
be fulfilled.

(1) Future UNDP assistance

This project, intenced as a first phase lasting two years, will lay the
foundations for future development. GEPLACEA and the participating coumtries,
aft~r assimilating the initial outputs of this first phase, will determine
what future UNDP assistance they require and then request such assistance

for the implementation of subsequent stages.
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PART II7 - SCHEDULES OF MONITORING, EVALUATION AND REPORTS

A. Tripartite monitoring reviews: technical reviews

In view of the length of this project, s tripartite review will be ha2ld -
after the first 18 months. Technical reviews will be held when necessary.
The tripartite meetings and technical reviews will be held in accordance -
with the policies and procedures established by UNDP for this purpose.

B. Evaluation

Should difficulties arise in the course of the project, it will be
subject to evaluation in accordance with the policies and procedures
established by UNDP. The organization, terms of reference and timing or
the evaluation will be decided by consultation tetween the Government, URDP
and UNIDC.

C. Progress and terminal repocts

The project directors shell prepere six-monthly reports in accordance
with the forms established by UNDP and shall submit & terminal report upon
completion of the project.

The progress and terminal reports shall be submitted in accordance
with the time schedule and other procedures established by UNDP for this
purpose.
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1. General information
Organizations visited (26-28 November 1982):
Barbados Sugar Factories Ltd., St. Micheel, Barbados
Represented by:

Mr. Michael T. Gooding, Assistant, Board of Directors
Mr. Stuart J. Fountain, Engineering Division

The mission team explained the purpose of its visit and the proposal
of an expanded and improved regional programme on investigative maintenance,
training and implementation based on the prcject sponsored by the
United Natioms.

Barbados has six operating suger mills, all of which belong to
Sugar Factories Ltd.

Approximate total output: 100,000-120,000 tonnes per year.
Refined sugar is not produced.

The group visited the sugar mills, all of vhich have an approximate

capacity of 500 tonnes of suger cene per hour.

2. Organization of maintenance

Each sugar mill operates as a separate unit with its own works manager,
assistant manager, four shift foremen, two or three production officers and

thrae laboratory supervisors.

The works manager is responsible for maintenance and repairs and is

assisted by one engineer, who works independently.
Each mill has its own operﬁting methods.
Ko standardized maintenance systems have yet been introduced.
3. Flanning of maintenance
There is no standardized and organized planned maintenance.
Tae organization and distribution of jobs varies from mill to mill.

Maintenance programmes are carried out at the discretion of the

. person in charge of maintenance work.

As there is no standard document for such progra#nws, they vary from

" mill to mill,
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During the sugar harvest season maintenance and repair equipment is
operated by the regular production workers. In the case of more complicated

repairs, they are assisted by the staff of the maintenance worksheps.

There are no written control cards for planned, systematic maintenance.
L. Controi

The types of control carried out ere exclusively administrative.

There are no staff specifically assigned to prepare technical control

cards.
No standardization or normalization techniques have been introduced.

Administrative controls are applied to the costs of distribution,

labour, materials etc.

Before the sugar harvest begins, the machinery and individual umits

are briefly tested.
Checklist systems ares not used.

The current cost ¢f repairs and maintenance is estimated at approximately

35 per cent of the total value of production.

Cost control in the central warehouses is largely computerized, but

mirimum and maximm storsge levels have not beem established.’
Each mill Laes an estimated part-storage capacity.

There is no computerized maintenance programme, but the officials we
talked to were aware of the usefulness of such a system. As soon as the
sector has gained enough economic strength and there is adequate trained

personnel, ¢ computerized system will be installed.

5. Preventive, emergency and diagnostic maintenance operations

Preventive and diagnostic systems, which can oe regarded as a single

complete system, have not been introduced.

Maintenance staff rely entirely on the catalogues and manuals provided

by the equipment manufacturers, wherever these can be obtained.

In most of the repair and maintenance work carried out, the mechanic,
foreman or engineer in charge of the work has to rely on his own skills and

expertise.

The sy#tems and methods applied depend on the competence and experience
' of the maintenance team and on other factors such as the tools and equipment

. available.
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The star: in charge of the maintenance work are ailso respoasible £or
carrying out inspections, for which they have to rely on their own skills,
since, apart from the details given in the manufacturers' manusls, there

are no written checklists tc assist them.

In dismantling and assembling the machinery and equipment the maintenance
staff have to rely on their own expertise and skills and on the equipment and

tools available for such work.

Lubrication systems can be classified according to wheiher they are

marual, semi-automatic or fully automatic.

Beth oils and greases are used in lubrication. The Shell T222
lubricant system has been used with very good results for the lubrication

of crushers.

Unfortunately, the tasks of training personnel in charge of lubrication

and providing them with the required information have been neglected.
There are no systems for protecting against rust and corrosion.

Correct guidance has not been given on the best way of preparing

surfaces for painting.

Energy-saving maintenance procedures and systems have not been developed,

nor have non-destructive tests been devised for any of the systems.

Some of the sugar mills have vibration testers and penetrating dyes,

which they use in the normal way.
6. Workshovs
General repairs are carried out in periocds when the mill is not operating.

The type of workshop varies according to when the mill was built and
wheu the basic fittings and tools were bought and installed.

All the mills have separate specialized workshops: mechnanical,

electrical, instruments, etc.
There are private companies which can carry out werk.

Components for steel structures and tanks can be manufactured on the

island.

The reconditioning of perts and components has not bgen‘developed
although worn parts are welded.

All the tools and machinery have tc be imported.
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Generslly speaking, all types of raw materials have to be imported.

Consequently, the quentity and quality depend largely om the hard

currency available.

Almost every year technicians and mechanics are sent abrosd in order
to be trained to use the machinery and instruments purchased from various

companies.
7. 100K

Repair and maintenarce work in the sugar industry suffers greatly
from a lack of skilled personnel able to handle all the maintenance and

repair work required in the industry.

The representatives of the sugar industry expressed great interest in
any kind of activity which might help to solve the problems facing them

regarding maintenance and repairs.

They also expressed an interest in any national or multipational
enterprise manufacturing equipment, units and spare parts of benefit to the

industry and the country.

tly, they expressed a keen interest in taking part in a regiomel

programme on mein%enance research, training and implementation.
8. Conclusions

There is a close co-operative relationship between the Barbados sugar
industry and that of the other Caribbean islands. The latter are able to
take part in the training and educational programmes offered at the
University of the West Indies and in higher-level courses sponsored by the
Sugar Association of the Caribbean (SAC). However, the capacity of these
training programmes is very small by comparison with demend and the needs
of the sugar industry.

Consequently, Barbados is in great need of internmational assistance

in the development of its sugar industry.
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BOLIVIA

1. General information

Co-ordinating institution (10-1k September 1982):
Unién Agroindustrial de Cafleros S.A. (UNAGRC)
Persons met with:
Roberto Barberi, President, URAGRO
Héctor Justiniano Paz, General Manager, UNAGRO
Edgar del Rfo, Assistant General Manager, UNAGRO
Rudiger Trepp, Manager of the Guabird Sugar Mill

Bolivia has five mills, three private and two State-owned.

The mission visited the Santa Cruz mill, which belongs to UNAGRO, and
the Guabira mill, which is State-ownegd.

Total output: 200,000 tonnes of unrefined sugar per year.

2. Organization of m-intenance

In general terms the maintenance carried out in Bolivian mills seems
to be of the "captive" type, with a production manager who supervises the
workshop foremen, the production department being in cherge of the operation

of the'mill as well as its maintenance.

In the State-owned mills we were informed that there are mechanics
employed in each sectior of the mill, subordinate to the operations chief
of the section. In private mills the situation is different in that all
the mechanics and maintenance staff are stationed in their particular
vorkshops and are sent to the different sections at the request of the

sections.

There are no maintenance foremen as such. Instead, the foremen of the
individual sections, togetaer with the chief of the production department,
are responsible for maintenance work, which is in turm approved by the
production manager and carried out by the workshops. The section foremen
are in charge of the programming and planning of maintenance services,
while the chief of laboratory and his assistants take over these functions

during the periods between harvests.
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3. Planning of maintenance

Services are organized and distributed in the harvest period by means
of a work order issued by the section foreman to the corresponding workshep

foreman together with a job description; the work carried out is rrcorded.

Work to be carried out in the between-harvests period is planned by
operations chiefs of the sections and is subject to the production manager's :
approval. For more extensive work of this nature a budget must be submitted
to the accounts department. The total of budgets submitted forms the -
general between-harvests maintenance budget, which is finally approved by
the board of directors of the enterprise. If the budget exceeds availabls:

finance, the board returns it, and it must be tailored to the approved sum.

What are considered to be the most important sections, such as mills,
electrical maintenance and the power station, are inspected daily in
accordance with the following schedule:

Miils
Shift reports include not only production parameters, vut also
incidents in operation, repsirs needed and repairs carried out.

Flectrical msintenance

Hourly records of instrument readings are carried out and observationz

made on action needed and action taken.
Power station

Hourly checks on operating parameters and observations on action

needed or action taken.

Weekly shutdowns are used for the maintenance work decided on by section
foremen for the period under study, as found from the work orders; in less
complex cases the channel used is oral communication to the workshop foremer )

who will carry out the work.

There are different kinds of technical file cards for pumps and motors

and others for equipment in general but in no case is a history of repairs
and their costs kept.

L, Contrul

Control of maintenance work in the harvest season is the responsibility
both of the foreman of the workshop doing the work and of the foreman of

the executing section, the work orders being confirmed by the receipt and
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delivery signaturas of the ccrresponding foremeu. Also, th~ costing foreman
checks the cost of the work on the same work order pattern broken down by

lsbour per hour, materials, outside worx and sundries.

In the between-harvests period the laboratory foreman and his assistan®s
check the progress of repairs as measured in planned man-hours. A weekly
progress report is issued by each department and section of the works

iisting the basic features of each Job carried out.
Dummy tests end tests with cane are run before the harvest begins.

Throvgh the agency of its costing department, finance maragement checks

all repair costs from stores' vouchers and man-hours reported for the work.

Cost contrel and the state nf stores, but not maintenance as such, are
comput2rized in the Santa Cruz mill; thi. is not so in the country's
otuer mills.

Computerization of all stocks ir store ensures accurate stock contreol
including codiag and value.

Due to the undeve.oped state of Brlivia's mechanical engineering industry,
no less than 50 per cent of 2ll necegsary parts and spares have to be impcrted,
and because of the country's gecgraphizel isolaticn and financial difficulties
delays in reception may be as much as 2L moaths. Tt i3 tnerefore impossitle

in practice to deteruwine a real miylmum stock.
Maiutenance costs are wround 10 per ceat of production cosis.

5. Freventive, emergency and disgnogtic meintenunce operations

There is no proper preventive maintensance or diagnosis and an zxample
of this is thet it is normal prectice to dismartle equipmert completely
rreliminary to between-harvests repairs. The only cccssior when this is
not done is when ar itwm of equipment behaves exceptispnally well during
the harvest season.

For puraly finsncial reusons complete dismantlings are not being under-
taken during this harvest season for lack of the necessary spares. At
Boiivia's request a team of technicians with instruments of the Cuban
National Malntenance Project made a study of the technical condition of the
Sante 7ruz and Guabird mills with the aim of minimizing maintenance work
doring th¢ pext repairs. 3Zolivia had never previously experienced anything
aisng these lines.

Fo wction is taken to reduce corrcsion and lubricating systems are
conventional.
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6. Workshops

Most factories have mechsnical engineering and electrical shops and

rudimentary irstrumentation and pan shops.

The workshops carry out all vlant maintenance and repair work but sre

subject to the operations departments, which originate planning and control.

Nearly all repairs are carried cut with the milils' own resources, but
in the case of turbines, high-power electric motors and electronic
instrumentatior help is sought from other countries, mainly Argentina and

Brazil because they are near at hand.

From 8 to 10 per cent of total spares are reconditioned by the workshops,
always by conventional methods, but there is no production of equipment and

parts.

Machine tools, all of foreign origin, are conventionsl and are repaired

in their cwn workshors.

T. Qutlock

At presenc there are no pians for training personnel, but scme people
arc occasionally seut to other imstitutions unconnected with the sugar

industry.

Interest in participating in central maintenance stations and national
and/or multiznational design, engineering and manufacturing undertakings
maXing parts and spares will depend upon the results of a technical and

econopic study.

There is keen interest in participating in a regional maintenance

prcject.
8. Coarlusions

The Bolivian sugar industry is part of a country with a very undeveloped
mechanical engineering industry which, in the absence of desigr and planning
facilities, makes it impossible for the comntry to produce vechnological

equinaent .

The country is therefore totaily 4dependent oxn toreign sources for its

technological development ani thz supply of parus.
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for domestic industry to carry out any of even the most conventional
operstions associated with maintenance and repair work.
Nor is there any possibility of cadres being trained in Bolivia. which

fu

therefore depends upon foreign institutions, & situation which at present

imposes severe limitations for economic reasoms.

o
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ANT.AMRTA
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1. Gepneral information

fo-ordineting institution (19-23 September 1982):
Association of Colombian Sugar Cene Growers (ASOCANA)
Persons interviewed:

Vitalieno Izquierdo, Administrative Manager of ASOCARNA

Jestis Eduardo Morero G.. Supervisor of the Canca, S.A. mill

Isaac Ramos C., Head, Industrial Division, of the Castilla S.A. mill
Iuis F. Franco, Supervisor of the Providencia S.A. mill

Gecrardo Ortiz, Supervisor of the Manuelita S.A. mill

There are in all 16 mills, all privately owned.

The mills visited were Cance S.A., with e deily capacity of 8,000 tonnes,
Castilla S.A., with a daily capacity of 7,000 tonnes, Providencia S.A., with
a daily capacity of 7,000 tonnes aad Manuelite S.A., with a daily capacity
of 5,000 tcnnes.

Colombia's production is approximately 1.2 million tonnes of raw sugar
and its milling capacity is 55,400 tonnes/day. Rew, white and refined

sugars are produced.

2. Organization of maintenance

Location of service in enterprises.

ASOCARA is mainly a professional and administrative body for grovers
and industrialists in the sugar cane sector; it acts at home and abroad as
an advisory organ on general policy and has as yet no technical branches.
It therefore arranged visits to four mills to enable the mission experts
to obtain the information they required by direct talks with the heads of
maintensnce of various mills, from the preliminary natiopal report and

from the results ¢f the mission's assessment.

The four mills visited were all at the same level of organization,

although very independent, since the sugar industry is privately owned.

There is a general superintendant directly responsible for four secticns
each headed by a chief eagineer, namely the laboratory section, the processing
section, the operations ard maintenance section and the electrical section.
Although it is not & gemeral rule somes mills have departments of design and
engineering drawing, a mascnry department, an assembly department, a costing
department and an instrumentation department.
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Tne nead of maintenance is also bead of milling and in the larges x=ills
has under him three shi®t engineers providing round-the-clock supervision
and control of maintenance operations. He is also in charge of the machine
tool shop, the mill roller shop, the general engineering maintenance shop
and the tool store. Some mills also have maintenance operations supervisors

and an officer responsible for reconditioning and scrap.

The suggestions of the head of processing form the basis for scheduling
and planning maintenance, and the respective supervisors help to organize
the monitorirg and control work; the fact that they come directly under
the superintendent at the same level as other heads makes them independent

and responsible, so that the service is selfi-contained.

3. Planning of maintenance

Maintenance is usually carried out on the basis of, on the whole,
fairly carefully prepared programmes and planning is based on technical
considerations embodied in documents, with daily, weekly and mcnthly
monitoring and checks; the system used irvolves printed forms for work
orders, cards for each item of equipment, service sheets including all
installations, equipment and parts given preventive maintenance, and check
and follow-up cards. The work orders are very detailed. They start with
the information necessary for computer processing, followed by a section
comprising jobt calculation, department carrying out the work, Job description
and estimates in respect of labour, duration and materials. Then comes a
section for noting work actually done, actual job time and who received the
Job. The fipal item is a summary of actual direct labour and materials
costs and of indirect costs; if work outside the mill is involved it is

assessed and included to give the final totel cost of the work.

For the reasons given in the first part of this report the annual down
time of sugar mills is no more than 30 days, and so the work carried out
during the 2L-hour weekly shutdowns is done very carefully. Daily incidents
and continuous monitoring of equipment and machinery by maintonance and
processing personnel are included in the weekly servicing scheduling. The
weekly jobs are reflected in the history card of the equipment, so that

Jobs can be scheduled and maintenance planned for the annual shutdown period.

Canca S.A. i3 an exception since as well as the graphical representation
of the annual prograrme of maintenance and its planning there is a chart
which contains, at the same level as the graph, the history cerd of every
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single item on the mill inverntory needing some form of maintenance at
vhatever frequency (daily, weekly, annual, etc.). The practical value of
this important graph is that merely by looking at it one can draw conclusions
about the work or servicing which will be needed bv any element, the whole

system being based on strings and coloured tags.

The other mills are interested in maintenance organization and planning

and are therefore very open to any suggestions on the subject.

Maintenance is preventive, and the fact that it is carried out or a
weekly basis and with great care means that work scheduling for the snnual
shutdown is not very difficult to plan. However, the annual maintenance
programme and its planning, duly budgeted, must be discussed by the heads
of the mill and the mill superintendent. The programme is then submitted
to mill management for approval and/or amendment.

Processing personnel are assigned tc weekly and annual Jobs, but
responsibility, follow-up and quality control are matters for the maintenance
operations and supervision staff, the head of electrical maintenance having
overall responsibility for the programme and for savisfactory operation of
the equipment and mill. A person in charge reports directly to the super-
intendent of the mill; in most mills the instrumentation departments and,
vhere they exist, design, costs, assembly and other departments report to

the superintendent’'s assistant engineer.

An important point is that in mills where detailed checks are made on
vork orders, the names of staff able to do a job are noted in order that

they may regularly do the same jcbs and become specialized in them.
L,  Control

Technical control

All jobs, both weekly and annual, are planned on an individual Jjob and
team basis and the person responsible for the quality and deadlines of the
jobs programmed, and the supply and quality of parts, spares and materials
is the head of the maintenance department, although processing personnel
co-operate in the carrying out of the work. The superviscry perscnnel of
the maintenance department colleborate in checking, follow-up and progress-
monitoring and must make out the relevant reports periodically (daily,
weekly, etc.).
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Administrative control

Every work order is signed by the head of the department; in the
absence of administrative personnel it is filled in and monitored by
supervisors and the respective stores values for material and spares are
added to it. These figures plus evaluation of the man-hours give the costs
of the department and their total; in some cases annual cost and its
relation as a cost factor in total sugar cost is computed. In some mills
this check is very superficiasl and the effect of maintenance on sugar costs
is unknown, as in the case of the Manuelita mill, where the onrly shutdowns
for the iast three years have been the weekly 2L-hour ones.

The reporis we obtained shov that maintenance costs vary; for instance,
they are 8 per cent of sugar costs in the Canca mill, 3 per cent ip the
Castilla mill and between 10 and 30 per cent in the Providencia mill, while
ASOCARA's last annusl report gives an average of 8.63 per cent of total

sugar costs.

Efficiency tests

In Colombia as in most mills every Jjob is, as a rule, checked by the
respective supervisor and head of department. During the annual shutdown

an exhaustive efficiency test is carried out to remedy any possible defects.

Stores were well stocked with parts and spares. Stock ofdering times
are about 30 days for domestic items, due to the nearness tc Cali, but vary
between one and two years for imported equipment because of national
bureaucratic procedures and delays on the part of makers and distributors.
All have coded stores, some of them computerized. We noted many duplicate

items of equipment ready for operation.

Because of the complex nature of equipment at both mill and national
level, nothing has been done about technical standardization, but there is
an awareness of the importance and need for it as an indispensable means

of improving maintenance.

5. Preventive, emergency and diagnostic maintenance operations

In most mills maintenance scheduling and planning is well documented
and there is a consistent follow-up using printed forms and check graphs.
The department is organized for preventive maintenance, which is carried
out rigorously once a week, and for emergency maintenance. Because of the

care wvith which the weekly maintenance inspections are carried out, a total
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dismantling is unnecessary for the annual maintenance and only those items
£ equipment and machinery are dismantled which seem from the weekly checks
to need it. All weekly and annual maintenance work is carried out

exclusively by mill personnel.

Some of the mills visited had facilities for non-destructive testing
such as a dynamic balance, ultrasonic thickness meter, leak detector, etc.,
but they are not found frequently, nor are logical methods such as the

plamning of a diagnostic maintenance service used.

No research has been done on lubrication or on the characteristics of
elements experiencing friction. The most that has been done in this
direction is a codificetion of lubricating oils, but solely with the aim of

avoiding problems of nomenclature.

With regard to corrosion all that has been done is to use substitutes
for some materials, but on the basis of strength reference data and not as

the result of previous study and researck.

With regard to energy, there is an awaremess of the need to optimize

energy use, but no study or naintenance work has been done witﬁ this aim.

Abrasion, particularly in mills processing mechanically cut cane, is 8
very difficult problem ané tecknical aid on the point would he welcome.

€.  NWorkshops

All mills have their own workshops, some of course better equipped than
others, although in general almost 90 per cent of repair jobs are carried
out in the mill workshops.

Electrical and engineering shops are adequately staffed, but greater

cepacity is needed in order to improve their efficiency.

Most parts and spares are produced in the mill workshops from domestic
and/or imported materials, both purchased on the domestic market.

T. Qutlook
Training

This factor is of great concern to the mills. At present it is catered
for, but not to the required extent, by courses and seminars of the National
Apprenticeship Service (SENA), usually outside the mills. Staff are also

sent on courses organized by a few commercial firms. They would be interested

in maintenance courses and seminars.
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+he idea of maintenance centres could be useful in Colombisa.

Sone mills at present have their own design shops for parts and spares
ané would therefore be interested in participating in national and/or
multinational design and engineering concerms making parts and spares. There
is reconditioning of parts and spares in most mills and there is ar interest

in learning modern high-efficiency techniques.
8. Conclusions

though ASCCARA does not have a technical department able t¢ make a
decision on these aspects, when there is an urgent need to tackle them it
does so by vay of a consensus of the competent authorities of the mills;
consequently, ASOCARA has sufficient power to amalgamate shared interests in
maintenance and would satisfy the interest of the mills in active participation

in this project.

We found that Colombia, particularly the Cance S.A. mill, had the best
system of organization, programming, planning, follow-up and documented

checking of intenance in the region except for Cuba.

Colombie would probably be interested in participating in multinational
undertakings for the design, engineering and production of equipment, parts
and spares, treining, reconditioning of parts and spares, installation of

a diagnostic maintenance facility and energy-saving techniques.
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COSTA RICA

1. General information

Co-ordinating institution (1-4 Bovember 1982):
Sugar Cane Agro-Industry League
Persons interviewed:
Adolfo Shadid Cheina, Executive Sécretary of the League
Antonio Ruiz and Nelson Morera, Department of Agrcnomy of the League
Rodrigo Velarde, Manager of the Taboga Mill
Rafaél E. Cartin, Maintenance Foreman of the Victoria Co-operative

All the mills are privately owned.

Mills visited: Taboga Mill (installed capacity: L4,000 tomnes/day);
Victoria Co-operative (installed capacity: 2,400 tonnes/day).

National production amounts to approximately 150,000 tonnes (raw).

Raw, white and refinec sugar is produced.

2. Organization of maintenance

Position of the maintenance service within the enterprise

The mills are managed by a general manager and/or mill superintendent.
The production, machinery, and laboratory heads are all hierarchically on
the same level and all report to the manager (or superintendent). The
machinery head is also responsible for milling operations, the generation
of steam and electricity, and for maintenance throughout the mill. At Somc
mills, there is a separate foreman, directly subordinate to the superintendent,
with responsibility for the gemeration of electric power and, hence, for the

operation of the electrical repair shop.

All the mills have various foremen who report to the maintenance foreman,
except in the case of mills where there is an electrical foreman and vwhere,
accordirgly, the electrical workshop does not fall under the maintenance

foreman.

Generally speaking, there is a great desire to introduce comprehensively
organized maintenance systems to ensure smooth and, above all, efficient

service.
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3. Planning of msintenance

Maintenance operations are carried out, on a continuing basis, by the
maintenance service staff. When the mills are idle, crews are formed, which
may be strengthened by processing persounel. BNormally, these shutdowns are
scheduled on an annual basis, at which time approximately LO to SO per cent
of the mill's permanent workforce is involved in maintenance. At some
mills, the work is supervised by maintenance engineers assigned to the
various sections o? the mill; at others, the processing shift foremen work
together with the maintenance service and during the annual shutdown function
as maintenance supervisors in their respective areas. At the head of each

maintenance crew is a foreman.

Normally, the maintenance service operates on the basis of a work plan
for daily, weekly and annual routine activities. However, once the harvest
period has begun, certain mills omit the weekly maintenance periods and carry
out their maintenance and repair of defective equipmert only when stoppages
occur for. reasons not connected with meintenance. Obviously, this means that
at such mills motors, pumps, and the like must be kept ready near the equipment

which, if it failed, would result in a disruption of the prodvction process.

At the present time, there are virtually ro coatrol and follow-up
documentation, no work order forms as such aud no performance records for
equipment and machinery. Originally, some but not all of these documents
did exist. At some mills, performance cards exist only for the most important
equipment units. The mill operators recognize that without tnis documentation
there carn be no effective technical and administrative control, but they
claim that the reason for this abnormal state of affairs lies in the critical
situation currently facing the world sugar industry. They are aware that,
vhen they are able, they must do something about this problem, to which they
ascribe the highest priority.

A properly budgeted work plan is submitted by the head of the maintenance
service. The planning for the service includes annual and (where they exist)
weekly programmes along Vith (n emergency service. There is also provision
for preventive maintenance by mill area. This plan is discussed with the

general management with the participation of the production head.

With the exception of the electrical shop at mills where it operates

:independently, the workshop personnel are under the instructions of the
. maintenance head. These personnel play a key role in the planning and

: scheduling of the maintenance system, especially with regard to repairs.
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L. Control

Technical control

Despite the fact that during the weekly servicing pveriod, and especially
during the annual shutdown (outside the harvest season), a high percentage
of the production personnel participate in the work of maintenance, the
maintenance head bears sole responsibility for the quality and timeliness
of the work, its monitoring and testing. In these activities, he is
assisted by the technicians and engineers permanently assigned to the
maintenance service, and where such people are not available, by the production
shift foremen, who, as we have already noted, function as maintenance super-

visors during the non-harvest period.

At this time, there are no technical-control or work-progress documents.
The supervisors, who are familiar with the work plan and the budget, endeavour
in an approximate way to emsure compliance both with the scheduling and with

the allocation of materials, spare parts and man-hours.

Administrative control

Since there is hardly any documentation, there is virtually nc follow=-up
and monitoring of the work. At some mills, only major maintenance operations
or specific zones (e.g. boiler installations) are monitored, while at the
remainihg mills there is no such monitoring and certainly not for individual
equipment units. In its approved and budgeted versior, the annual plan
reflects the expenditure both in materials and man-hours for each area of
the mill, so that at the end of the year the amount invested in maintenance
in a given ares can be estimated and the total maintenance expenditure for
the entire mill can be arrived at by simple arithmetic. However, these are,
we repeat, merely approximate estimates, which do not provide very reliable
figures. For this reason, and especially because of economic distortion
(fluctuations in the rate of exchange), there is no truly accurate way of
knowing Just how much maintenance accounts for in the production costs of

sugar.

Following the conclusion of the maintenance and repair work, some ten
days before the beginning of the next harvest, the mills carry out what is
known as "efficiency testing". The entire mill is placed in operation, @
tour of the various areas is made, and the equipment and machinery is closely
inspected so that any faults or snomalies that may not have been eliminated
or which have come to light through this testing can be eliminated.




So far, no kind of computerized maintenance control system has been

introduced.

Most of the warehouses stocking spare parts, parts, components and
matérials have codified their operations and will soon introduce computer-
assisted inventory control systems. Some 20 per cent of the items handled
by the warehouses is imported, and in certain extreme cases 18 months may
be required for the delivery of imported items, although in emergency
situations a telephone call to the United States will bring results in four
or five days. As a general rule, the wvarehouses have more or less a year's
stock on hand, even though these may be domestically manufactured parts and

replacements.

With respect tc standardization, so far nothing has been done, even

though it is recogmized to be of critical importance to improved maintenance.

5. Preventive, emergency and diagnostic maintenance operations

Maintenance operations are carried out in accordence with the approved
and budgéted annual plan. Since.work orders are not issued and for the most
part the plan is broken down by areas, the individual area heads carry out
the plan and supervise the work involved. This is no obstacle to the
maintenance and repair of equipment, parts and components found to be
defective during the dismantling of the machinery. At some mills, the
equipment is only partially dismantled because, in the case cf certain units,

the weekly msintenance indicates that full dismantling is unnecessary.

The meintenance operations, which are largely of the preventive type,
are in some cases monitored and comtrolled by maintenance engineers and, in
others, by the area heads, who supervise the maintenance work in their
respective areas during the non-harvest period. As already noted, this work
is performed by crews congsisting of the permanent maintenance staff, which
depending on the mill, accounts for from 25 to 50 per cent of the mill's
total personnel. During non-harvest periods, many of the technical personnel
of these mills travel to North America forwork in the mills there, returning
to Costa Rica just in time for the beginning of the next harvest.

No type of non-destructive testing is in use, and vwhen dynamic balancing
of any kind has been necessary, the equipment has had to be sent to specialized
shops. The result is that there is total ignorance with respect to diagnostic
maintenance.
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In the area of lubrication, there have been oo studiss or ressarch
aimed at analysing the behaviour of materials and components subject to
friction, or et inquiring into the quality and characteristics of the
lubricants available. All that is done is to follow the directions and
recommendations of the manufacturers, both of the equipment and of the
lubricants.

There has been no experimentation with anti-corrosion and anti-sbrasion
techniques. Because of the proximity of the sea, some of the mills have
experienced certain problems of rusting, which have been remedied through

the use of traditional methods of painting.

In their maintenance operations, the mill managers are constantly
looking for ways to reduce their comnsumption of energy. Some of these mills
use no o0il at all, but burn all of their bagasse; others purchase as much
as 50 per cent of the electric power they consume, with the consequence that
they are extremely interesta2d in any measures to reduce the consumption of

energy.

€. Workshops

All the Costa Rican mills have their own mechanical, electrical and

instrumentation workshops, but nome has its own casting shop. The way these

shops are equipped depends very much on the capacity of the mill in questionm.

The jobs performed by the shops are scheduled according to the priority
assigned them by the mill maintenance formeman. Each shop's internal

organization is the responsibility of the shop head.

Almost all the work is performed in the shops themselves, with only
very specialized jobs sent out. Some of the shops even manufacture all the
machinery needed for machining and lathing operations, and formerly some of
them sold their services to other branches of industry. The shops have
adequate personnel, but they require additional training. The tools and
machine-tools are imported, some of them being slightly obsolescent. A
good many equipment units, parts and componen*- are reconditioned using
traditional methods.

The shops have no problems in purchasing the materials they require
locally, while for imported items they need stock no more than a six-month
supply.

The mainten#nce of the workshops and of their machinery and tools is
the responsibility of the shop personnel themselves.
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Responsibiiity #»r paeumatic control equipment {iastrumencatiou) lies

with the specialized staff of the milil.,
T. Qutlook

The mills make it & practice tc send members of their staff +< treining
courses inside snd cutside the courntry, but as in other couriries, these
courses are nearly never in the area of maiztenance, ané for this reason
the operators are interested in particivating in courses and seminars on
this subjzet. Actually, scme technicians at certain mills have received
traiuing in the management and operatica of measuring devices at Mexican
sugar mills, evidently on the basis of agreemenis conciluded betwesan the
Costa Rican Sugar Cane agro-Industry League and the Mexican National
Commission of “he Sugar Industry (CNTA).

Given the interest not oniy of Coste Rica but of the eutire Central
American region, the league is eager to take part both in mainterance
centres and in national and/or multinaticnal enterprises for the design,
engineering and manufacture of equipment, parts and components for the sugar
iadustry.

8. Conclusions

In view of the fact that the Costa Rican sugar industry_is privately
owned and nationally organized through the Sugar Cane Agro-Industs;y League,
it is extremely likely tha* the ccuntry vill wish to participate in this
project. Evidently, the areas cf greatest interest to Costa Rica would be
the organization of a system of maintenance, with particular emphasis on
planning and control, non-destructive testing and the reconditioning of

parts and components.




- 5k -

General invormatiorn

*_J

Co=ordinating institution:
Cubap Institute for Sugar Research
Persons interviewed:

Jorge Lodos, Director of the Cuban Institute for Suger Research
Carlos Borges, Director of Maintenance, Ministry of tke
Sugar Industry of the Republic of Cuba
In all, %there are 153 sugar mills in “he cowiry, and four others are

being built. All are State-owned.

Mills visited: The "Pablo Noriega” Experimenta’ Facility (1,000 tonnes
of cane a day); the "Camilo Cienfuegos" Sugar Enterprise (5,000 tonnes of

cane 2 day).

Total precduction: 8 million tonnes of raw sugar a year (estimated
figure).

UNIDC project CUB/T7/004, Suger Miil Maintenance Research, has been in
progress for thiyee years in this country. Together with the effort er-
tuken by the national sugar industry authorities, this project has coutributed
+to redical changes anda major advances ir the area of repair and maintenance

in the suger industry.

The progress schieved in the various areas of maintenance has erabled
Cuba, through its Nctional Maintenance Project and at the request of the
regional pember countries of the Group of Latin American and Caribbean
Sugar-Exporting Countries (GEPLACEA), to provida technical co-operation
in dirgnostic maintenance thiough aon-destructive testing to Bolivia, Panama
and Nicaragua. The possibility of meeting the requests of other area
sountries is currently being studied.

2. Crganization of maintenance

Under the Office of the Assistant Minister of the Sugar Industry there
is a National Directcrate of Maintenance. Subordinate tv this Directorate
are the agsistant provincial maintenance cfficers, wko in turn oversee the
work of repair and maincenance at the mills, which is the direct

responsibllity of the heal of each production unit.
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Also subordinate to this same Assistant Minister are the unational
enterprises engaged ir the manufacture of equipment, parts and components.
These enterprises beloag to the Ministry of the Suger Industry and, withir
their production planning, meet more than 50 per cent of the country's needs.
As much as 70 per cent ¢f the requirements are handled by the coumtry's

steel and engineering industry. !

Cperating on a centralized basis within the Office of the Assistant
Minister are also the central and provincial workshops at vhich major
repairs on such equipment as turbines and high-power electric motors are

carried out.

Other related organizations are the Mechanical Design Enterprise, the
Planning Institute and the Cuban Institute for Sugar Research, all of which
offer the highest level of scientific and technical competence in dealing
with production-related problems which the mills, relying on their owm

equirment and personnel, would be unable to tackle.

At the individual mill level, the machinery foreman has trime
responsibility for, and is directly involved in, equipment maintenance
during harvests and repairs between harvests; he is also the head of the
machine shop, the Loiler shop, and the repair shops for instrumentation and
electrical systems. In addition, during harvest periods there are locally

available mechanics who are able to handle routine and scheduled maintenance,

The supervision of this work is the respomnsibility of the Area Cperations
Chief and the head of the workshop taking on the job, both of whom work

“hrough the mill's machinery and maintenance foreman.

3. Planning of maintenance

During harvest periods, maintenance is based on technical imspectionms
which are carried out on a shift schedule and by aree, and which are entered
in a log. These entries form the basis for the planning of the maintenance
which is either to be carried out immediately or which, tecause of its
complexity, will have to await the shutdown of the machinery for cleaning,
vhich, depending on the technical condition of the equipment, is carried out
every 10 or 15 days.

Relatively simple maintenance work is performed by the maintenance

personnel of the area in question, while for more difficult operations

work-order requests are sent to the appropri.te workshops.




The planning and assignment of the necessary personnel for msintenance
work to be cerried out during cleaning periods is based on the nature of
this work, and, wherever possible, whatever supporting workshop operations

may be necessary are performed in advance.

The programme for rerairs between harvests must be submitted one month
before the harvest in progress ends and consists of two basic parts: .
(1) the new investments planned for the five-year period and a statement
of the items needed and other requirements which have come to light during
the previous harvest; and (2) the repair programme as such, discussed by

ares of operation and maintenance, respectively.

This entire programme is entered on the appropriate forms, which cover
all aspects ranging from the planning of the materials and man-hours required
to the requests for supplies to be sent to the provincial and/or national
supply depots and the work-order applications for forwarding to the central
workshops.

k. Control

The technical supervision of the work of maintenance and repeir is
basically & respomsibility of the fcreman performing the work and of the
area chief for whom the work is being carried out. Only after both parties
have agreed, is the work regarded as completed and the service accepted.
This control function is based on compliance with pre-established technical
standards for the performance of the maintenance and on the work standards

and parameters for the operation of the equipment in question.

The costs involved are administratively controlled in two ways. One
way is by the personnel department, which, in co-operation with the brigade
foremen, the workshop heads, ete., ccmputes the man-hours actuelly worked
and, on that basis and on the basis of the hours planned, issues the advance;
the second way is by the bookkeeping department, which, in co-operation
with the warehousing and purchasing departments, charges the materials
vouchers for each work item to the appropriate expenditure and services

account for each Jjob.

Much stricter controls, at all levels frcm the Ministry to the
individual enterprise by way of the provincial authorities, apply to repairs

carried out between harvests. This ensures the proper national distribution
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and use of the existing resources and the instailed workshop capacity so
that ailocations can be made and priorities assigned as needed to produce the

best possible technical and economic results.

Equipment units handeé over as repaired are accompanied by a certificate
signed by the person responsible for the work. This equipment is restored
to the production umit as ready for use in milling only after it has

successfully passed both no-load testing and testing with cane.

5. DPreventive, emergency and diagncstic maintenance operations

As a result of its efforts through the Nationel Maintenance Project,
Cuba is in a position to perform diagnostic non-destructive testing to
determine the need for the maintenance and/or replacement of equipment,
varts and components. This testing is planned on & centralized basis ir
order to promote the more rational use of both equipment and skilled
personnel, but in addition non-destructive testing may be directly requested

by any province or suger enterprise that regards it as necessary.

Preventive and emergency maintenance operations are based on the
technical inspections carried out by the shifts in each area, are logged, and
are analysed by the area chief and maintenance foreman. The practice thus
far has been to dismantle the equipment completely for repairs between
harvests; the observations made at this time are used to prepare the full
repair programme. It is reported that at the present time research is under
way aimed at minimizing the need to dismantle the machinery by using

non-destructive testing when plafning repairs between harvests.

6. Workshops

The country's mills have well organized workshops, most of which are
well equipped with machine-tools capable of performing a high percentage
of all maintenance and repair operations.

In addition, there are mechanical plants, foundries and central work-
shops which service the entire industry. The efficiency of these facilities

is proven by the fact that more than 60 per cent of the components used at
the mills that have already been built or are being built can be »roduced
within the country. This entire effort is backed up by the Mechanical
Design Enterprise, the Planning Institute and the Cuban Institute for Sugar
Research.




In recent yeers, with the heln of the National Maintenance Project, the
sugar industry has been meking greater use of the practice of reconditicai=zg
parts and components, although all the possibilities inherent in this
approach have yet to be exhausted.

T. Outlook

There are extremely ambitious present and future training plans based
essentially on courses for managerial persomnel with the aim of introducing
more advenced systems, and also post-graduate courses, seminars, and other

forms of training for high-level technicians.

There is great interest in the country in maintenance centres, and the
fact is that several such centres, for specialized maintenance and repair,
are aiready in operation in various regions of the country, although the

competence ¢f these establishments must be even further improved.

There is also interest in participating in national and/or multinational
enterprises engaged in the design, engineering and manufacture of equipment,
parts and compoments. In fact, work along these lines is already well
advanced, ané currently & large assortment of equipment and parts are

available for sale to the countries of the region.

The Cuban Government is interested in participating in a regional

maintenance project, its major areas of interest being:

The use of non-destructive testing in the planning of repairs
between harvests.

The introduction of computer techniques in maintenance.

The saving of energy through more effective maintenance with respect

to the generation and use of steam.

The development of techniques and standards for the maintenance of
both commercial instruments and instruments for use in non-destructive

testing.
The design and manufacture of equipment for non-destructive testing.

8. Conclusions

Cuba is pursuing a c~nsistent policy aimed at achieving greater efficiency
and reducing costs at the national level. This is clear both from the prompt
application of the results produced through the National Maintenance Project,
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and from the carsfnl attention given to the research and development and
the application of comprehensive msintenance systems and to the training

of personnel at different levels.

These achiavements have been shared with other countries which have

expressed an interest in receiving assistance of some kind. Under a ;

regional project, exchanges of this kind could become much more beneficial
by reaching new users.
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GUYANA

1. General information

Organizations visited (28 October - 10 November 1982):
Guyana Sugar Corporation Ltd. )
Represented by:
Carl A. Sylvester, Chief Engineer .
Stephen K. Changlee, Planned Maintenance Engineer and
Energy Co-ordinator

The group explained the purposes of its visit and the idea of an
expanded and improved regional programme on investigative mainterance,
training and implementation along the lines of the United Nations-sponsored

prcject.

Guyana has ten sugar mills, all of which belong to this Corporation, and
all of which are administered as independent properties in all respects.

They produce no refined sugar.
Total sugar production is approximately 300,000 tonnes a year.
The group visited the following:

(1) La Bonne Intention Estate

Represented ty:
Mr. Jai Sing, Administrative Director
Mr. Winston Gittens, Mill Manager
Mr. Gregory Sanford, Deputy Mill Manager (Engineering)
Approximate production: 27,000 tonnes/year.
(2) Eomore Estate
Represented by:
Mr. C. A. R. Sylvester, Administrative Directer
Mr. L. L. H. London, Mill Manager
Mr. N. Rahamat, Deputy Mill Manager (Engineering)
Mr. C. O. Bennet, Deputy Mill Manager (Production)

Approximate production: 30,000 tonnes/yeer.

(3) A workshop specializing in the salvaging and reconditioning of

parts and componeantt for the industry.
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2. Or ization of maintenance
Urganl

Every sugar mill is part of an agriculitural holding and has its own
administrative director. who is respomsible for both the agricultural and

the industrial aspects of the operatiocm.

In addition, each mill has a manager, deputy managers {for engineering J
and production), four shift supervisors, plant and process foremen, a planning

engineer, a process engineer, section and shop foremen, etc.

The chief engineer, with the assistance of the engineering staff, is

responsible for the repair and maintenance of the equipment.

Each plant is obliged %o follow the same standards for repair and

maintenance.

3. Planning of maintenance

Guyanas is one of the few countries which have established and intro-

duced a number of standards for repeir and maintenance at all its sugar mills.

Since & certain amount of time is always regquired before a new system
can be put into practice, the results so far achieved with these standards
vary from mill to mill.

Specific routine procedures have been set up to govern the organization
and distribution of posts both for the daily work and for Zuture operations

and tasks, whether during the harvest or the months when the mill is idle.

Methods have been worked cut for the'ilanning of repair and maintenance
activities on the basis of established patterms. The regular service is
performed by the production shifts with the help, where necessary, of work-
shop personnel. Organized and planned preventive maintenance is carried out
in accordance with established procedures and on the basis of work orders

and instructions.

L, Control

A planning engineer has the respomsibility both for the planning and fcr

records-keeping in accordance with established procedures.

The establishment of technicel standards and norms is currently in
progress.

Costs, materials consumption, etc. are administratively monitored

according to established procedures.
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A brief period of time is set aside before each harvest for the checking
of each machine and each production unit. This is done using standard

checklists.

It is estimated that repair and maintenance costs currently amount te

35 per cent of the total cost of the milling and production process.

Cost control operations at the warehouses are largely computerized, but
there is no determination of minimum or maximm inventory levels. The

wvarehouses of each sugar mill are supplied from a central warehouse.

There are no computerized maintenence programmes ir use, but there is
an awvareness of the usefulness of systems of this kind, and as soon as the
economic conditions in the industry and the availability of trained personnel

permit it, such programmes will be introduced.

5. Preventive, emergency and diagnostic maintenance overationms

*reventive and diagnostic systems have been established in what may be
regarded as 8 comprehensive maintenance approach. In a relatively short
time it has been shown that these systems produce considerable savings in

both time and money.

These maintenance systems follow established procedures and rules, but
still depend in large measure on the skill of the individual worker, the
‘ools available, the equipment, etc.

Supervision depends on theeavailable staff and their competence.
Written checklists do not yet exist in all cases, since a considerable amount

of time is required for their preparation.

The assembly and dismantling of each machine and unit depends, in the
main, on the competence and ckill of the persommel carrying out this work
as wvell as on the tools and equipment available to them for this task.

The lubrication systems in use cover the entire spectrum: manual,
semi-automatic and automatic. 0ils and heavy greases are employed in the
greasing systems. Shell's No. 7222 grease is used for the lubrication of
the crushers with very good results. Unfortunately, not enough attention
is given to the training and information of the personnel responsible for

lubrication work.
No anti-rust or anti-corrosion systems are in use.

The prober preliminary methods of treatment prior to paintiag have not
been introduced.
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In terms of cost-effectiveness, good results have been achieved in

testing to reduce incrustations.

Sc far, no energy-saving maintenance procedures or systems have been
developed.

The consultants are studying these areas, and it is expected that they !

will submit appropriate recommendations in the near future.

No system of destructive testing has yet been established. A number
of private compenies offer instruments for testing of this kind for lease,

but they are not available for regular use.

6.  Workshops

There is great variety in the kind of workshops one finds, since this
depends on how long ago the mill was built and when the basic machinery was
purchased and installed.

A1l the mills have separate workshops for specialized kinds of work:

mechanicgl work, electrical work, tool work, and so forth.

Since not many spare parts can be produced in the workshops, they

mostly have to be imported.

Simple steel structural elements, ta.ks and a variety of cast parts

are now being, or could be, produced locally.

A new workshop has been built for the reconditioning of parts and
components using modern welding and liquid-metal spraying equipment.
This was the most modern and complete workshop that the grcup was able to
see, Within a relatively short time this shop has demonstrated its
importance to the sugar irndustry, which it is expected will realize considerable
savings because of it.

Tools and machinery of every kind must be imported, and the same is
also normally true of any raw materials, which must also be purchased from
abroad. As a result, the quantity and quality of these goods depend mainly

on the availability of foreign currency for these purchases.

Centralized workshops have been eﬁtablished to work om tools and
instruments, mechanical and electrical systems, diesel equipment, etc.

These same shops also handle repeir anﬁ maintenance work and calibrationms.

Repair services are also available from some private companies.
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There are pians to assign two engineers Lo eacn region wono will work
with the shops in inspecting, calivrating and repairing both pneumatic and

electric instruments, and in other tasks as well.
T. Outlock

The Guyana sugar industry suffers greatly from the lack of trained
personnel capable of performing repair ana maintenance work with a high

level of competence and responsibility.
There is a shortage of supervisory personnel at all levels.

Sugar industry spokesmen expressed keen interest in any kind of action
thet would enable them tc improve their current poor situation with regard
to repair and maintenance, and ir any national or multinational enterprise
manufacturing the related equipment, units and spare parts which might be
of benefit to both the industry and the country. Further, these representatives
indicated great interest in participating in a2 regional programme in the areas

of maintenance, research, training and implementation.
8. Comclusions

Guyana appears to be introducing a very good preventive maintenance
programme in its sugar industry; nevertheless, several years will be
required before a broader basis of experience covering all the mills yields

any well documented results.

The new workshop engaged in reconditioning used parts is of potentially
great importance for the future.

The sugar industry is working actively to increase the number of new
technicians, mechanics and specialized engineers qualifying. Post-graduate
courses have been arranged in co-operation with the University of the
West Indies, colleges of the arts and sciences and technological institutes. -
Jamaican participation has been enlisted for the operation of workshops and
the training of instrumentation specialists and mechanical engineers, the .
purpose being t¢ provide more skilled personnel with professional qualifications
for maintenance work in the sugar industry. Unfortunately, the schools have

only a very limited capacity to meet today's needs for more qualified sugar

industry personnel.
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There is su acute shortage in Guyana of the convertible currency

needed to purciase név machinery and SpaTre parts, vhich in turm leeds to

-———

higher repair costs.

For all these reasons, Guyana needs international aid and assistance
to improve its sugar industry at a time vhen the sugar price is at a near-

' record low. s
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JAMATCA

1. General information
Organizations visited (22-26 November 1982):
Sugar Industry Authority, Kingston 5 4
Represented by:
Mr. Frank G. Downie, Director and Secretary -

Sugar Industry Research Institute, Factory Technology Division,
Kingston 5

Represented by:
Mr. John Holms, Deputy Director and Manager, Engin«sripng Services
Dr. Helmut Bourzutschky, Head of Sugar Technology, Director of
Research and Development
National Sugar Groups of Comparnies, Kingston 5
Represented by:
Mr. W. P. Meany, Development Engineer

Jamaica has 11 producing sugar mills, seven of which are State-vwned

and four of which belong to private industry.
The total prcduction is put at approximately 200,000 tonnes a year.
No refined suger was produced last year.

2. Organization of maintenance

Each mill has its own plant director, production chief, shift foremen,

and section and workshop heads.

One engineer has responsibility, in addition to his normal duties, for

maintenance and repair, relying in this area on his own experience.
Each plant has its own working methods.
So far, there are no standardized maintenance systems in use.
3. Planning of maintenance

Scheduled maintenance is one of the greatest weaknesses. Although work
was cnce begun on the preparation of a programme of scheduled maintenance

that was to h:ve been the seme for the entire sugar industry, for a variety

of reasons this project was never complated.
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The organization and distributicn of post: veries from one plant to the
next.

Maintenance programmes are carried out according to the best judgemenl
of the person in charge of the work, and sinze there is no wmiform programme,

there are variations from plant to plant.

During harvest time, the repair and maintenance crewv is made up ol
regular production workers, who can call on the assistance cf workshop

personnel for more difficult repairs.

There is no system of printed control cards on which to base a planned

and organized maintenance schedule.
L. Control
The only kind of control carried out is of an administrative nature.

No personnel are assigned to the establ.shment of a technical control

card system.
There are no standards and/or norms techniques.

The costs of distribution, labour, materials, etc. are subject to

administrative control.

Before the beginning of the harvest, the machinery and various prcduction

units are briefly tested. No checklist systems are in use.

Cost control at the central warehouses is in the main computerized, but

no levels have been established for minimum and maximmm storage.

Repair and muintenance costs are the highest that they have been in many

years, being estimated at 50 per cent of the total value of production.

There is no computerized maintenance system, but there is an awareness
of the usefulness of such a system, and as soon as the economic situation in
the industry and the availability of trained personnel make it possible, a
computerized system will be introduced.

5. Preventive, emergency and dis)gnostic maintenance operations

No preventive or diagnostic maintenance systems that might be regarded
as constituting a comprehensive approach have been introduced. Maintenance

is based only on the manuals and catalogues received - assuming that they can

be obtained at all - from the various manufacturers of the equipment.
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In mogr caces. the quality of the reprair and maintenance work performed
depends on the skill end knowledge of each mechanic, engineer or foreman
respousibie for the job. Similarly, the systems or methods used in each
situation are deterisined by the skili and experience of the personnel and

the tools and equipment aveilable to them.

Since there are no written checklists, except for points which may be
covered in the manusls accompanying the equipment, supervision is a
responsibility of the persons performing the work and will depend on their
skill.

The determiring factor in the assembly or dismaniling of any machine or
piece ~f equipment is the skill and knowledge of the personnel involved,

together with the tools and other apparatus available for the job.
Manusl, semi-automatic and automatic lubrication systems are in use.
Both 0ils and heavy greases are used in the greasing system.

The -Shell T222 grease system is used for greasing the crushers and has
produced very good results. Unfortumately, not enough attention has been
given to the necessary training and information of everyone responsibie for

lubrication work.

No systems are in use to combat rust and corrosion, nor are staff
correctly informed regarding the most suitable way to prepare surfaces

before painting.
No energy-saving msintenance systems have been developed.
No system of destructive testing has been established.

Some private firms have test instruments that can be leased, but not

used on a regular basis,

At some mills there are a few vibration testers, and also penetration

ink, which are in current use.

6. Workshops

The type of workshop encountered varies, depemnding on how long ago the
mill was built and when the basic equipment was purchased and installed.

Most of the mills have separate workshops for special kinds of work:

mechanical work, electrical work, tool work, ete.
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it is estimated that 60 per cent of all the spare parts reguired cen
be locally produced; the remaining 40 per cent comsists of more sophisticated
parts which either cannot be manufactursd locally or whose production wouid

net be economically Justifiable.

There are certain private companies which can perform certair kinds of

work. For example, roller casings have been cast in Jamaica for many years.

Other steel structural elements, tacks, piping and various cast parts

can be or are being produced on the island.

The reconditioning of parts and components is not very well developegd,

although wo.n parts are rewelded.

Tools and wachinery of all kinds must be imported, and the same is
normally true of raw materials, which must be purchased from abroad. Con-
sequently, the quantity and quality of these gocds depends primarily on

the availability of foreign currency for these purchases.

Almost every yeer, mechanics and techricians are sent abroad for
training in the operation of machinery and equipment sold and supplied by

varicus companies.
7. Out.look

The sugar industry is suffering the adverse effects of a shortage of
the kind of trained personnel who can carry out repeir and masintenance

operations with the competence and the sense of responsibility required.
The industry lacks supervisory personnel at all levels.

Sugar industry snokesmen expressed keen interest in any kind of action
that would enable them to improve their current situation with respect to
repair and mgintenance, end in any national or multinational enterprise
manufacturing the related equipment, units and spare parts that might be
of benefit to both the industry and the country. Further, these representatives
indicated great interest in participating in a regional programme in the areas

of maintenance, research, training and implementation.
8. Conci sions

Jamaica appears to have tak.a the first steps towards a well established

training programme at its Sugar industry Research Institute, which has its

own pilot plant, an operating miniature sugar mill.




This Ingtitute organizes training courses in co-oparation with the
University of the West Indies. There are degree courses at the ‘post-
graduste level involving arts and sciences colleges and mecheanical workshorts,
along with training in instruments, manufacturing (meckanical) engineering.
ete., all directed at the same objective of graduating more qualified

personnel for maintenance positions in the sugar industry. !

The majerity cof these courses and schools admit students from the cther

English-speaking countries of the Caribbean area. However, the schools have .

only a very limited capacity to satisfy the requirements for qualified

specialists for the sugar industry.
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General information

Co-ordinating institution (1-6 October 1982):
National Commission of the Sugar Industry (CNIA)
Persons interviewed:

Jorge Tena, Manager for Industrial Development, CRIA
Sergio Martfnez, Technical Manager, CNIA
Mario Morales, Head, Maintenance Section, CNIA
Miguel Chévez, General Plant Superintendent, "Tres Valles"
Sugar Mill
The country has a total of 69 mills, of which 51 are State-owned,

16 are privetely owned, and two are run as co-operatives.
The following State-owned mills were visited:

E1 Potrero 11,000 tonnes of cane per day
Tres Valles 7,000 tonnes of cane per dey.

Total production: 2,606,000 tonnes of rew sugar per year (average
figure for the past tem years).

Under the 1979 Agreement on Economic, Scientific and Technical
Co-operation between Mexico and Cube, CNIA signed an Agreemedt on the
Organization of Maintenance in December 1980. In the two emsuing years
Cuba has transmitted to Mexico much of its experience in this area, including
a maintenance system covering the periods both during and between harvests,
the organization of workshops and the computerization of the repair contrnl
function. This sytem has been introduced at five mills located in different
regions of the country and selected as pilot facilities. However, once the
system has been studied, assimilated and adapted to Mexican conditioms, it

may be extended to the country's remaining mills.

Considering that this emerging system is the one towards which all the
Mexican mills are gravitating, it has been thought useful to describe it
briefly in this report.

2. Organization of maintenance

Directly under the General Superintendent there is an office of main-
tenance which is responsible for the organization, planning and monitoring

of meintenance and repairs both during and between harvests. Acbordingly,

this may be classified as an autonomous service.
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Tae machine shops, mechenicael shops and boiler shops are assigned to
the office of machinery, while the instrumentation shop falls under the
office of instrumentation.

3. Planning of maintenance

Maintenance during harvests begins with technical inspections which J
are arranged by shifts and involve a systematic tour of the equipment during
which the operation both of the equipment itself and of those of its
components defined ahead of time as critical is noted in & log. After a .
number of such inspection tours have been carried out, technical reports are
prepared on the operational condition of the machinery, equipment and control
systems throughout the plant.

A4 shutdown schedule is prepared in order that, as required at each mill,
the repair crews may carry out the necessary maintenance work and any other
operations due, eliminate the faults that have been identified, and attend
to whetever other performence-related needs may be necessary to extend the

service life of the equipment.

On this basis, it may be said that both preventive and emergency
maintenance is planned in co-ordination with the area heads and the office

of maintenance,

All these activities are regulated in writing by means ﬁf malfunction
report forms for each section of the plant, a breakdown log, msintenance
work request forms, and finally work request forms for forwarding to the
appropriate workshop.

L. Control

Through the use of rre-established technical standards and the system
of repair work requests by item of equipment and plant area, repair
operations can be controlled, and the quality certificates issued for each
of the items of equipment by area and for the mill as a whole ensure that
there is adequate supervision. )

This control function is carried out in writing using forms om which
scheduled repairs and the planned work performed by each workshop are marked.

In addition, for the main items of equipment there is a technical data
card which records both the repairs that have been carried out and their
cost.
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Work progress is further monitored by checking the number of man-hours
actually worked against those originally planned. These data, together with
the warehouse vouchers, enable the bookkeeving unit to keep track of the

costs.

The sequence of steps built into the system requires the filling out and
revision of the repair control certificates, which in addition serve as work
orders and as reference documents for verifying the actual performance of the
repair work. Subsequently, once the certificates from all the areas have
been compiled and checked, the officials in charge of the different areas
and their immediate supervisors submit guarantee forms. In turn, the
General Superintendent informs the mill manager in writing that the mill is
"ready for operation”, after which the manager notifies his regional manager
and/or the Naticnal Commission of the Sugar Industry that his unit is ready
for the beginning of the harvest, at the same time reporting all the details
of the repair work performed.

This system alsc includes the computer processing of warehouse inveatory
information along with data on the progress in carrying out the work planned
for each ares in order that the critical points and the areas which are

lagging most may be immediately identified.

Persons interviewed assured the group that at those mills selected as
pilot plants for this system maintenance costs have been reduced to the

point where they currently account for about 8 per cent of the cost of

production.

5. Preventive, emergency and diagnostic maintenance operations

The method of maintenance and repair as well as the handling of the

orders involved have already been described in section 3 above.

The repair work is scheduled one month before the end of the harvest.
At the completion of the harvest, the equipment is totally dismantled and
serviced in accordance with the established technical standards. In this
vay, the scope of the repair work can be determined and the programme
adjusted accordingly.

While the mills are running, proper attention is given to the lubrication
of the equipment, for which purpose a weekly lubrication schedule is prepared.
covering the work to be done every day.

The Comnission has some non-destructive testing units that it can make
evailable to the mills it operates.
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6. Workshops

The machining and boilermaking shops are subordinat to the office of
machinery, whereas the electrical and instrumentation workshops report %o

their corresponding offices.

These shops plan their work on the basis of the maintenance work
requests which they receive for scheduled maintenance and inter-harvest

repairs as well as in the form of mealfunction reports.
There is a2lsc a monthly maintenance schedule for the workshop mackbinery.

Comprehensive annual programmes for the menufacture of parts and components
ensure that maintenance operations can be performed with maximm efficiency and

thst an adequate supply of basic and critical replacement parts is maintained.

Another important point worthy of mention is that, along witk the intro-
duction of the maintenance system we have been describing, valve and pump
workshops have been established as part of the policy of recornditioning parts,
vhich has had a direct effect on general costs.

In general it is fair to say that there are no major problems in the
supply of materials and equipment, a sizeable proportion of which are in any
case locally manufactured.

The workshops attached to the mills are able to perform mearly all the
necessary work, although in the case of electronic instrumentaticn the

services of third parties are employed.
7. Outlook

The Mexican Government is interested in participating in the regional
maintenance programme mAinly as it concerns subjects connected with preventive
meintenance, non-destructive testing, reconditioning of parts and components,

and the introduction of computer-assisted maintenance procedures.

8. Conclusions

The introduction of tbe maintenance system discussed above will make it

possible, in the near future, to standardize maintenance operations procedures.
This experience, together with the first steps in the direction of computerized
maintenance and repair systems, places Mexico in a position to make a valuable
contribution to the other countries which may participate in any regional
project. )




RICARAGUA
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General information
Co-ordinating institution (26-30 Sentember 1982):

Sugar Office, Ministry of Agricultural Development and
Agrarian Reform

Persons interviewed:
Eduardo JErez, Director, Sugar Office:
Rall Baca, Head, Industrial Department
Marcos Novoa, Mill Superintendent
Wilfredo Murich, Mill Superintendent

Nicaragua has a total of seven sugar mills, six State-owned and one

private.

The fcllowing mills were visited: Julio Buitrago, Javier Guerra and

San Antonio.
Total production is put at 190,000 tonnes of raw sugar a year.

2. Organization of maintenance

Maintenance is a responsibility of the machinery foreman, who is in
charge of the work of the extraction area. This same individual is also
in charge of the plant workshops, although in certain situations these may
come directly under the industrial superintendent.

The organizsation of maintenance depends to a large degree on the
specific conditions at the plant in question, but in the majority of cases
it is inefficient. One exception to this rule is the San Antonio Mill,
vhich is privately owned; at this mill, maintenance is very well organized
and involves planning and contrbl by means of modern methods, which at some
stages are computer-assisted. A4ll the information given in this report
reflects the situation at the state-ovned mills.

There is no programming and planning of maintenance, although it
appears that this type of orga#izstion did exist and was discontinued vwhen
the wore experienced technicians left the plants together with the former

owners.
3. Planning of maintenance

The frequency of mnintenaﬁce during the harvest is determined by the

stoppages for cleaning and, operationally, by emergency stoppages because '
of malfunctions.
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Repair work between harvests is planned by the machinery and process
foremen, who then Jointly subtmit the plan to the plant superintendent for

execution.

Both during and between harvests, repairs and meintenance operations
are carried out by the Department of Maintenance and the appropriate work-
shops. The operations chief for the area in question is responsible for
monitoring the performance of the work and certifying it technically when
completed.

No preventive work of any kind is carried out, nor is there any
documentation governing maintenance operations. All communications

regarding these operations are oral.

There has been talk about introducing a system developed in Cuba, but
for the time being there are neither the trained personnel nor the kind of
struntures thet would make that possille.

b, Control

The only technicael control exercised is by the head of the area in

question.

No budgetary system has been established, and only at the privately

owned mill are any cost-control procedures in use.’

No-load tests are conducted at the beginning of the harvest; if these
prove satisfactory, the equipment is tested with cane for a period of

from three to seven days.

No minimum stock level is established, and the supply situation is
determined by the repair budget, so that very often difriculties in supply

arise becaugse of financ'al problems.

At the privately owned mill the planning function and the monitoring
of warehouse inventories are computerized. Even here, however, the
efficiency is questionable, since the figures offered for the cost of
maintenance as a percentage of the production cost ranged between 18 and
20 per cent, this being much above the normal range (8-10 per cent) for
this industry.

k2 5. Proventive, emergency and diegnostic maintenance operations

There are no preventive maintenance or work order systems at the State-

ovned mills, and all communications on this subject at these facilities are
oral only.




The machinery is completely dismantled, and the repairs regarded as
necessary are carried out on the basis of what is observed at this time
and the problems encountered during the harvest.

Conventional lubrication systems are used for the journal bearings,

reduction gears, etc. }

No anti-corrosion procedures cf any kind have been adopted, nor have
any specific energy- and fuel-saving maintenance methods been introduced.

On a number of occasions at the request of the Nicaraguan Govermment,
ejuipment and personnel have been despatched from the Cuban National
Maintenance Project to provide technical assistance in the area of
diagnostic maintenance through non-destructive testing.

€. Workshops

The mills have the necessary workshops for machining, electrical work,
boilermaking and instrumentation to perform virtually all the maintenance
operations required, although contracts are awarded to third parties for
the repair of high-power motors, certain kinds of turbines and electronic

apparatus.

The workshops at the Julio Buitrago mill are such that, with some
expansion, they could serve as the central workshops for the natisnal

sugar industry in its present form.

The workshops have no programmes or work plans on which to base their
activities. The work is performed on the basis of oral communications and
as needs arise, with the result that very often the installed capacity is
under-utilized because of the lack of proper management.

The use of techniques to recondition parts and components is limited
to blades, certain types of shafts, and to puaps and pump drive systems.

The impression is that there are appropriate workshops with enough
machine-tools, but that because of obsolescence their technical condition

is poor.

No machine tools are manufactured in Nicaragua.

The local shops are capable of maintaining their own machinery and,
generally speaking, of handling the repair requirements of the mills with
their own means, except in the case of large-sized paz:s. They do not
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have the ability to produce more technically sophisticated equipment
(evaporation units, vacuur pans, etc.) for lack of tools of the necessary
size (drills, sheet-benders, etc.).

The difficulties in obtaining materials and equioment are basically

rooted in financial problems.
7. Outlock

Personnel are currently being trained in Cuba since Nicaragua lacks
the necessary training institutioms.

The Government is keenly interested in the development of maintenance
centres and in participaticn in national and/or multinational enterprises
for the design, engineering and manufacture of equipments, parts and
components.

It regards its participation in a regional maintenance project to
be of the greatest possible importance.
8. Conélusicns

0f all the countries that need a regional maintenance project,

Nicaragua needs it most. This is true mainly for the following reasons:

The country lacks a maintenance organization of the kind that will
permit planning and control;

There are not enough trained cadres to mznage the industry fram
either the technical or the administrative point of view.

The Nicaraguan sugar industry can be regarded as & kind of virgin and
uncultivated land where assistance in any area of the maintenance problem
cannot but yield great fruit.
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PANAMA

1. Gereral -information
Co-ordinating institution (23-26 September 1982):
La Victoria Sugar Corporation
Persons interviewed: /
Darier Ayala, Director of the Corporation
Aurelio Herrera, Naticnal Director of Manufacturing of
the Corporstion

There are a total of sSeven milis in the country, some of which are State-
owned.

Mills visited: Ingenio Azuero and Ingenio La Victoria.

National production: The mills produce raw and wvhite sugar. Annual ravw

production is approximately 250,000 tonnes.

2. Organization of maintenance. Position of the maintenance service
within the enternrise

The mills are managed by a superintendent, to whom the foremen for
machinery and electrical systems and the process foreman report. The
machinery foreman is the head of maintenance and is in turn respomsible
for the milling area and the mechanical maintenance service for the entire
mill., He supervises the activities of the mechanicel, machine and
instrumentation workshops, while the electrical workshop is subordinate to
the electrical systems foreman. On this basis, the mechanical maintenance
system may be said to be sutonomous, since the head of the service is in
charge of the planning and actual work. The mills also have their own
drafting department. Although there are no problems in terms of co-
ordination and operation with the present maintenance system, the Sugar
Corporation is interested in studying the possibility of adapting modern
maintenance techniques with a view to making this system more efficient.

3. Planning of maintenance

For all practical purposes there is no planning for the maintenance
service; rather there are certain directives regarding cleaning and-
maintenance operations, which are performed weekly according to a schedule
Jjointly prepared by the maintemance and process foremen. On the average,

these ocperations require eight hours a veek.
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There are no standards or documentation indicating how the work is
to be performed; that is, no use is made of servicing sheets; work
orders; progress, follow-up or acceptance reports; quality comtrol;

etc. All the work is performed on the basis of verbsl orders.

The main work of maintenance and repair is scheduled between harvests, .
but since the machinery is totally dismantled, the work actually carried
out depends on what the dismantling of the equipment reveals. This annual
maintenance service, which is performed "on site" or in the mill's work-
shops as required, is carried out by the maintenance service's permanent
staff and by the processing personnel in their respective areas. This
method of organizing the personnel for maintenance activities applies to
both the weekly and the annual work.

Since there are no preventive maintenance standards and, as already
mentioned, similarly no control documents for either the maintenance
operations or the equipment, the equipment and machinery must be completely
disma.ntléd between harvests.

Because of the absence of any documentation, there is no evaluation
of the maintenance operations performed nor is there any cost control.
The progress of work during the repair period is assessed in a purely
empirical manner and on the basis of the experience of the chief engineer

of the plant area in question.

Some work, such as painting, is contracted out to third rarties, and
+hough this is not thae custom it is continuing. However, there is
concern to have this kind of work also performed by maintenance service
personnel, as in the recent case of turbine repairs, which were formerly
contracted out to third parties but are now being performed by in-house
staff. '

4. Control
Technical comtrol

As already indicated, there is virtually no maintenance planning or
scheduling. The head of the maintenance service is essisted by processing
area staff in supervising and monitoring the work, since the chief
engineers in these areas sre responsible for checking the actual maintenance.
All of this,.however, is hased on observations and experience, and it is
important to emphasize that all the equipment is tested once thé work has

been completed.
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The criterion employed, for example, in determining whether a piece of
equipment should be replaced is how the unit performed during the previous
harvest. This approach clearly reflects the lack of any preventive main-

tenance.

Administrative control

Because there are no work ocrders or other documentation, there is
also no administrative controcl. As a result, just as maintenance costs
are not calculasted, so also the percentage weight of maintenance as a cost
factor in the total cost of the sugar produced is unknown.

All operations, including outgoing orders, of the supply and spare-
parts warehouses have been coded and computerized. This should make it

easy to introduce administrative control of the maintenance function,

So far, no minimm stock of materials, spare parts and components
has Been established, and only the inventory control function has been

computerized.

Because of the proximity of the United States and the large number
of distributor firms operating in Panama, there are no problems with regard
to spare parts, except when they are not available on the market; in these
cases, the delivery time may be as much as 2L months, since they have to be

manufactured.

The Sugar Corporation follows no technical standards apart from
whatever recommendations and instructions may be provided by the manu-

facturers of the equipment, parts and components.

No thought has been given to the possibility of inmtroducing a single
system of standardization, although in the case of certain equipment types -
e.g., boiler pumps - which are particularly troublesome, an effort at
standardization has been made at the Corporation's three largest mills.
Still, looking ahead in this area it is believed that standardization might
come when the rising volume of cane processing makes it necessary to

replace the equipment.

S. Preventive, emergency and diagnostic maintensnce obverations

A3 has already been pointed out, maintenance is based on verbal instruc-
tions. During the schesduled weekly shut—down of the machinery, the main-
tenance staff performs those servicing tasks that were found to be necessary

during the working days of that same week, apart, of course, fram work

related to problems which may have caused a stoppage due to malfunction or
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vere temporarily handied by the emergency maintenance crew. All these
emergency operations and the recommendations of the'processing personnel
are taken into account when carrying out maintenance during periods
between harvests, but, let us repeat, the work performed is determined
by the maintenance and repair requirements that come to light when the
equipment is dismantled, since this dismantling is total. The work crews
are made up of the personnel permanently attached to the meaintenance
service and such personnel as mey be assigned to this work from their

respective aresas.

No non-destructive testing is performed, and as a consequence the
benefits of diagnostic maintenance are not being reaped. When it has
been necessary, the services of other S*tate organizations have been scught,

but only for assistance in dynmamic balancing.

There i1s an established lubrication schedule for the machinery and
equipment, but no studies along these lines have been prepared. There
is some attention to combating corrosion through the surface treatment of
a number of equipment units (e.g. juice and 'steam conduits), but notaing

in the way of research has been carried out.

No particular esforts have been made to develop maintenance procedures

to save money and fuel, and the same can be s=id of the problem of abrasion.
6. Workshops

Regardless of their production capacity, Panamanian sugar ﬁills have
their own metalworking and méchining workshops, along with shops for
mechanical, electrical and instrument-related work. The work they perform
is directly related to the size of the mill. Except for the electrical
shop, they are under the dipect orders of the maintenance foreman, who,
in co-ordination with the heéds of these shops, determines the priority
and organization of the work:and the services to be rendered. The
instrmmentation workshops service pneumatic but not electronic systems.
There are currently plans to:upgrade the quality of the workshops by
replacing the old machine-tools with new ones. The mills have no casting

shops, and as a consequence ﬁhe rolls are imported especially from Cuba.

All the machine-tools aie imported. The reconditioniﬁg of equipment,
parts and ccmponents is based on the use of special povder matalJurgy
alloys and the recommendatlons of the makers of these products.
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The supply aad purchase of materials for the maintenance, manufacture
and renair of equipment, parts and components present no problems, since
these materials are available in the domest’c marke. and. where they are

not, can be eas.ly brought in from abroad.

The maintensnce of the werkshops and of their tools and machine-tools )

is handled by the personnel of tbhese shops themselves.

On the other hand, there are probloms with respect to the spare
parts necessary for the instrumentation wsrkshop, since these parts are
suppiied from Cos*s Rica, which is waere the representatives of the various
firms have their offices. As far as the electrcnic spparetus is concerned,

the preference is to replece it by pneumatic systems when faults arise.
T. Qutlook

There are serious problams with respect to technical personnel because
Govermment salaries, especially in the sugar i dustry, are low, so that
the technicians tené to move on to cther areas of industry in search of
beiter pay. This alsc meens that the Sugaxr Cor_;:'.—«@‘;ivon loses money through i

its ipvestments in training programmes.

There has peen virtually n» maintenance t{raiz’.,,, and as & result
there is grest interesc in participation ir naticnal or regional training

programmes, provided that such programmes were economically affordable.

Trere is a shipyard in Panama which has offered to increase the
capacity of the workshons of tha co-operative and of individual sugar
nperators, especially in the area of casting, in additiop to establishing
& maintepance centre and, most important, becoming irvolved ir the saries

production of parts and componerts ror the suga, sector.

Tnis indicates sn interest in participating in national and auiti-
navionsl. progremmes for the design. engineering acd mapufacturing of

aguirment , perts and compononts for the 3ugar industry.

#inally, Fepama woold be interested iu actively participating in a
regicaal project as reeards establishment of a system of preveative and
dzgnostic malsreseree in its mills, backed up by non-destrictive testing
a1:4 training c¢f persomnzl, in order tnat the maintenance service might be

given an efficiept technical und administrative organizational structure.
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8. Conclusions

Given the particularly dominant position of the La Victoria Sugar
Corporation ard its concern for the welfare of the country's private
sugar producers, it is very possible that Panama would participate in
this project, considering the interest shown by the Corporation's
mansgement.

The points which would appear to be of greatest interest to the
country have to do with the establishment of a national maintenance
system, with paurticular emphasis on the administrative aspects of

meintenance, training of personnel and diagnostic maintenance.
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1. General information

Co-ordinating institution (15-19 September 1982):
Sugar Research Institute (IIA)

Persons interviewed:
Jorge Camen, Head, Tepartment of Industrial Research
Enrique Pardo, Superintendent, Casa Grande Mill.
Carlos Campos, Surerintendent, Cartavio Mill

The country has 12 mills, all of which are operated as agricultural

co-operatives.

Mills visited: Casa Grande (installed cepacity: 10,000 tonnes/day).
Cartavio (installed capacity: 5,000 tonnes/dey).

The country vroduces raw, white and refined sugar. The total produc-

tion volume is approximately 1 million tonnes (raw).

2. Organization of maintenance. Position of the maintenance service
within the enterprise

With the exception of the Casa Grande mill, at most of the mills the
maintenance service is of the mixed or "captive" type. However the service
is organized, it is under the direction of a professional (university
graduste), who in all cases plays an active role in the planning and

scheduling of meintenance and repair operations.

Despite the fact that the present sugar-producing co-operatives formerly
belonged to the same institution, the Peruvian Suéa.r Co-operatives Central
Organization (CECOAP), there is no national maintenance plan, with the
consequence thet throughout the country there are a wide variety of main-
texance zystems in use in the sugar industry. Nevertheless, the mill
opesators indicate a willingness to introdice modern organizational methods
in their maintenance services.

F

v, Ziaaning ~* meintenarce

Az 8 zeneral rule, regardless of the way maintenance is organized, it
i3 nerformed according +» »lac end on the basis of printed forms which
snecify by arees and equipment the work to be carried out during each

scheduled shut-down.
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Because of climatological factors and, therefore, irrigation-related
copsiderations, the Peruvian sugar mills operate on virtually & year-round
basis, with each co-operstive scheduling its annual idle period (which may
last from approximately 20 to 45 days) according to personnel requirements
and the status of the crcp. This makes it necessary to keep on duty
nearly all the operating and maintenance personnel for the maintenance

activities, and to operate with more than one work shift a dsy.

For these reasons, the weekly scheduled maintenance must be performed
with grest care and as completely as possivle. Similarly, during idle
periods scheduled for reasons other than maintenance, the work is care-
fully scheduled and plamned, with the time available for maintenance used
to optimum effect.

At most mills, the maintenance service is based cn the use of
servicing sheets, and the work orders are administratively monitored so
that performance history cards may be prepared for the equipment units amnd
machines. A graph, albeit not a very detailed one, indicating the frequency

of repair and maintenance operations is established.

The workshop maintenance personnel and, at mills where a general main-
tenance service is available, all maintenance personnel are under the
orders of the maintenance department head; the personnel assigned to
the various sections of the mill may, in some cases, report to the main-
tenance foreman anqz in others, to the processing foreman of the area in

question.

At nearly all the mills, maintenance is preventive in nature and is
performed on & daily, weekly and annual basis according to work orders

and servicing sheets,

Maintenance activities are planned and scheduled according to the
comments and reports of the maintenance foreman and the heads of the
proceesing areas. This is a routine operation, regardless of the frequency

and duration of the work involved.

As for the annual shutdown, the planning, scheduling and budgeting
of the maintenance work are discussed by an oversight committee consisting
of the mill's general manager, general superintendent and the maintenance
and processing foremen. This committee produces a docﬁment descriving in
detail the work and the materials r:quired, the systems for progress and

quality control and the necessary performance cestii..




L. Control .

Technical control

Both during the weekly shutdowms and during the annual idle period,
responsibility for the quality ané timing of the work scheduled and for
the quality of the materials, components and spare parts employed rests
with the head of the maintenance service. He is agssisted in this control
function by the heads of the proucessing areas and by the maintenance
supervisors whom he himself assigns to the various areas where the work

is to be verformed. The work is planned by area and by equipment unit.
Administrative control

Administrative control is based on the work orders which in turn
derive ‘rom the "master" work plan prepared in advance. These orders,
which are signed by the maintenance head, indicate the work to be
performed, the man-hours planned and actually worked, the materials and
spare parts used, and the supplies furnished by the warehouse in order that
the cost of these factors may be evalusted as accurately as possible for

charging to “he overall production cost of the sugar.

It is important to note that because of the precarious economic
situation currently facing all the Peruvian sugar-producing co-operatives,
whose liabilities exceed their assets, it i3 almost impossible to carry
out the controls described above because their warehouse stocks are
currently at zero. The control functions we have described were formerly
in effect; as for today, however, it is fair to say that, owing to
inadequate resources and administrative problems, there is no maintenance

but merely patching.

As a cost factor, maintenance is estimated to account for approximately
€ per cent of the total cost of the sugar.

Performance testing

Under the prime responsibility of the area heads and, secondly, of
the maintenance foreman, each equipment unit repaired is performance-
tested. In addition, at the conclusion of the work scheduled for the
annual shutdown and before the mill is restarted, performance tests are
carried out with a view to correcting any problems that may persist.
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Regarding the organization and management of the warehouses, there
are servicing sheets and systems to ensure that inventories are kept to
a minimm. It should be possible tc employ these systems when spare
parts and components can agsair be purchased.

There is a natioral institution for technical standardization,
but the sugsr industry as such, although it recognizes the importance
of standards to its operations, has so far not been involved in this
effort.

5. DPreventive, emergency and diagnostic maintenance operations

As has salready been pointed out, maintenance operations are based on
the use of servicing sheets and work orders. All work is documented and

verbal instructions are not accepted.

Even emergency maintenance operations are documented by special

forms that exist for this purpose.

Once it has been planned and scheduied, both weekly and annual
preventivé maintenance is performed by special crews who report on their
progress to the heald of the service for verification and evaluation.
Although this depends on a great many factors, the annual repair and main-
tenance normally involves the complete dismantling of the equipment, thc
work being performed both on the spot or, where necessary, the parts or
the equipment itself being sent to the a.ppropriate workshops. It is not
the normal practice for Peruvian sugar mills to hire the maintenance

services of specialized firms.

It is generally true to say that no non-destructive teéting is
employed and that when such testing is required for a particular piece of
equipment specialized firms are approached for these services, which are
very expensive. At the Casa Grande Mill there are two or three electronic
units that can be used for this purpose.

No studies have been made regarding the lubrication of equipment and
machinery at the mills, with rerpect to either tiie charasteristics and
quality of the lubricants or the behaviour of the materials and systems
for lubricating :pa.rts subject to friction. We were told that the 3ame

holds true with regard to corrosion.

There is irterest in energy-saving and fuel-economizing maintenance
procedures, but so far no suitable economiz policy has veen established in

'thig area.
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Abrasion is a general problem at sugar mills, but because of economic
limitations it has not been posgible to conduct research into new materials
or systems to improve this situation. However, at the cost of a very
considerable investment, the Casa Grande Mill has its own cane-washing
station, vhich, althougk it has not eliminated this problem, has at least

alleviated it.
.£. Workshovs

All Peruvian sugar mills, depending on their size and importance, have
their owr shops for mechanical, electrizel and instrument work, and in some
casec, where they require such facilities and their installstions can
accommodate them, their own foundries and carpentry and model-making shops
for their owr needs and for sales to thiréd parties. The workshops are
staffed by persornel who have acquired their experience through their work
there and wko generally start as apprentices.

Planning, organizatior and management of the workshops is the responsi-
bility of the maiitenance foreman in co-operation with the heads of the

verious shops.

Depending on thne kind of shop involved, these vorkshnﬁs handle between
70 ané 100 per cent of the repair work needed, i.e., the least well equipped
of them take care of 70 per ceat of the mill's requirements. Most of the
shops can produce almost all the parts and components needed, and some of
them their own equipment. Because of tLe limited number of orders received
from the mills themselves, the costs at some cf these workshops are very
high. The 3ituation which arose in the wske of the Second World War and
the desire fcr independence with respect to supplies of perts, components
and some types cf equipment proumpted the designers of these mills in some
cases to install very complete workshops. These shops, which were at fhat
time tecinically and economicslly efficient, today stand virtually idle
vecause of fuulty management, problems with the trade unions and, above

t1l, the low prices for gugar and the limited size of the areas they serve.

Becausa of the current situation, the shops operate with systems
waich permit the meximum reconditioning of parts, cowponsnts and equip-
ment , but again because of the precarious economic conditions in the
sector, they paradoxically still lack modern recocditioaing ﬁechniques
and methods. '
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Although built some time ago, the workshops are generally equipped
with efficient machine-tools, either domestically manufactured or imported
or, in many cases, produced in the shops themselves. The maintenance of
taese tools and machine-tools i1s the responsibility of the shop persomnel.

Most of the materials and supplies required for repairs and the
manufacture of parts and components are produced in Peru, while the
imported materials required are obtained locally from the appropriate
dealers.

T. Outlook

Perscnnel traiaing

A number of personnel training courses have been organized within the
existing limitations, but none in the area of maintenance. In view of the
decisive importance of this area to the effeztive operation of the mills,
an effort will be made in the future, with the necessary agsistance, to
participate in national and/or multinational progvamme: in the maintenance

aresa.

Because of the complex and heterogeneous situatior surrounding the
operation of {he workshops, most of which are too large, for the time being
there is no interest in maintenance centres. Corversely, tkere is keen
interest in participation in national and/or multinational enterprises
engaged in the design, engineering and manufacturing of parts, components
and equipment for the sugar industry.

Since at the present time each mill is independently managed through
its own co-operative, the identification ¢f an ares of interest common
to all) of them that should be nationally developed is not an easy task,
but one which will require a consultation meeting to define the relevant
requirements. Nevertheless, the Sugar Research Institute, as an insti-
tution, would very much like to participate in a regional project,
especially in the area of personnel trainirg =end, most particularly, iu
the urea of non-destructive testing, since this would enable the Institute
to expand the scope of its nctivities end the services that it is currently
offering tue Peruvian sugar industry.

8. Comclusions

Following the aemise of CECOAP as the umbrells organization for the
Perurian sugar-producing co-operttives; it is recommended that nationsl
talks oe held with tbe perticipation of all the co-operatives ii order to
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identify the areas of ccmmon interest shared by these mills with respect
to maintenance that would enable them to take part in the prcject.

It should be pointed out that the Casa Grande Mill, the mill with
the largest production capacity in Peru and reputedly one of the biggest
in the region, has a unit where the cane is cleaned before it is received
for grinding. It is also the only mill equipped with a diffusor and
possibly the cnly one with its owm irom foundry shop producing all the
rollers, pumps and other cast parts and components used at the mill. Inm
addition, it has its own bronze casting shop, Joinery and model-building
shop, and engineering and metalworking shop, tke latter too large for its

own requirements.

It is clear that there is interest in participation in enterprises
engaged in the design, engineering and manufacture of parts and components
and in anti-corrosion research, and, through the Institute, in the

establishment cof & non-destructive testing centre.




1. General information
Organization visited (1-4 November 1982):
Sugar Producers' Association, Puertc Espaiia .
Represented by:

Yacub Khan, Director and Executive Secretary; Secretary of
the Caribbean Sugar Association
Trinidad has four producing sugar mills., Approximate capacity: 350
tonnes of cane per hour. The mills operate approximately 120 days a year,
from January until mid-June. During this period they have about 2,500
employees on their payroll. Trinidad has a sugar refinery which operates

the year round.

The sugar industry in Trinidad has seen its production decline by
25 per ceént in recent years, due mainly to the ipfrastructural changes
thet have occurred on the island.

The bankruptcy of the railway system led to a transfer of all
transport to the roads, overloading the network and giving rise to
difficulties in hauling the cane from the fields to the sugar mills.

The sharp increases in the price of oil resulted in the availability
of fewer technicians and skilled workers on the island, as the petroleum
industry, with its higher wages, absorbed most of the country's qualified
sugar industry personnel. The result has been that, in recent years, the
sugar industry has had to replace as mucn as 70 per cent of its most
highly qualified personnel, giving rise to a virtually untenable situationm.
The industry has been forced to increase wages considerably, znd this at s
time of olwmeting world sugar prices. The losses which the sugar sector
hag suffered as a result have confronted the Government with a difficult

problem.

Anywhere from 250,000 to 300,000 persons depend, directly or indirectly,
on ths sugar industry for their income.

In 1975, the group vieited the Brechin Castle Estate, Ltd., at Caronmi,
represented by Mr. Russel Wotherspoon, the Director Genersl. Approximate
production: 235,000 tonnes/year.
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2. Organization of maintenance

Each mill has a director, a head of production, shift foremen and

section anéd workshop supervisors.

The responsibility for repeir and meintenance rests with a chief
engineer, who attends <o this work in addition to his normal duties. 1In
the performance of his maintenance tasks the engi ‘er relies on his own

professsional experience.

Each mill has its own operating systems, and so far no kind of
standardized maintenance system has been introduced.

3. Planning of maintenance
There is nothing in the way of pre-planned maintenance.

The organization and distribution of the various operating positions

among the existing mills.

The .repair and maintenance programmes are determined by the person in
charge of this work, and, since there is no standardized documentation
governing how this work is to be performed, the programmes vary from mill
to mill.

During grinding, repair and maintenance crews are formed from among
the regular production workers and are assisted by workshop personnel in

the case of more difficult repairs.

There is no scheduled maintenance based on the use of control cards.
L. Control

All forms of control are of an sdministrative nature only.

The sugar indvstry has scquired aud installed a sophisticated computer.
Although it has so far been used only for financial and administrative
purposes, it has capacity for processing maintenance control systems.

No personnel have been assigned to develop any kind of technical

control card system.
There are no technical standards or norms.
The costs of lebour, materials, etc. are administratively monitored.
Before the mills begin operation, each machine is briefly tested.

In testing the various systems, checklists are not used.
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Currently, repair and maintenance costs are the highest they have
been in many years. It is estimated that they account for as much as

65 per cent of total costs.

Cost contrcl operations at the ma’n warehouses are computerized, dut
so far no minimum or maximum inventory levels have been established.
Management believes that warehouses inventories are enormous and could

be reduced through proper planning.

No computerized maintenance programme is in use, although there is
an awareness of the need for such a system and, therefore, a willingness,
vhen the industry's financial condition permits it, to train the required

personnel and computerize the maintenance programme.

5. Preventive, emergency and diagnostic maintenance operations

No diagnostic or preventive maintenance procedures of the kind that

might be considered a complete system have been introduced.

Maintenance operations are based exclusively on the equirment menu=-

facturers' manuals and catalogues, where they can be obtained.

Most of the maintenance and repair operations performed depend for
their quality on the skill and experience of the individual mechanic,
foreman or engineer in charge of the work. .

The systems and methods used in each specific case depend on the skill
and experience of the available personnel, the tcols and equipment at hand,
ete.

Supervision is the responsibility of the persomnel who do the job
and depends on their skill, since, apart from the points covered in the
manuals supplied with the equipment, there are no written checklists.

Each piece of machinery or equipment is dismantled and resssembled
with reliance on the skill and experience of the work crews, and also on
“he available tools and instruments.

A range of manual, semi-automatic and automatic lubrication systems

are in use.

Greasing is performed using both oils and greases. Shell's grease
No. 7222 is used, with sxcellent results, for the greasing of the cene
crushers.

The sugar industry is co-operating with the petroleum industry for

the purpose of redﬁcing the number of oils é..nd greagses in use.




Unfortunately, the training and information of the personnel engaged

in lubrication work has not been given the necessary attention.

Rust- and corrosion-control systems do exist, albeit on a limited

scale.

How best to prepare surfaces before painting has not been well
explained, and this is 'an area where there is a need for improvement

through more appropriate training and information.
No energy-saving systems have been developed.
No system of non-destructive testing has been developed.
Some compensation instruments are available.

Non-destructive testing equipment is not often leased from private

firms.

For the time being, sugar industry officials believe it is more

economical to have the machinery inspected.
6. Workshoos

The type of workshop available depends on how many years ago the
mill was built and when its principal tools were purcuased and installed.

The management is of the opinion that the model on which the work-
shops are pattermed is a good one. As they put it: "What we lack is
experience and skill on the part of the workers, foremen and engineers
operating the tools and equipment already available in the shops”.

Most of the mills have separate shops for mechanical, electrical and
instrument work. If the qualified personnel were available, the workshops
could handle an estimated 80 per cent of the necessary repairs on their own.

Thanks to the new petroleum industry, modern new private workshops
have sprung up for repair and manufacturing orders. As a result, the
management believes that 75 per cent of all repair work can be performed
on the isgland.

Structural steel elements, tanks, pipes and cast parts are being
or can be produced locally.

The reconditioning of parts and components is not very highly
developsd. Welding is used. The management would like to see more drogress

in this area.
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All tools and machinery have to be imported, and the same is normally

true of any kind of raw material.

Almost every year, technicians and mechanics are sent abroad for

training on machinery and instruments purchased from various companies.
7. Qutlook

In the maintenance and repair areas the sugar industry suffers greatly
frcm a shortage of trained personnel with the ability to carry out all

tne repair and meintenance work the industry reguires.

There is alsoc a substantial shortage of managerial personnel at all

levels.

Sugar industry spokesmen expressed great interest in any kind of
initiative that would result in an improvement of their situation with
respect to repair and maintenance. They are also interested in apy kind
of national or multinational enterprise tc manufacture equipment, components,
and spare parts that could be of benefit to both the industry and the
country. Finally, these spokesmen indicated keen interest ir participating

in a regional programme of maintenance, research, traininz and implementation.
8. Conclusions

Trinidad appears to be facing certain problems which differ slightly
from those of the other Caribbean countries.

Since it is an oil-rich country, it is better off than the remsaining

countries of the area where there is & lack of foreign exchange.

Uinfortunately, frocn the managerial level down to the level of the
skilled worker, the sugar industry has lost a large portion of its
qualified personnel to the petroleum sector, where salaries and wages
are higher. This is the root cause of the deterioration suffered by the
sigar industry in Trinidad.

Students from Trinidad can and do attend the University of the West
:Indies, where they can enroll in courses especially designed for the sugar
'ipdustry and obtain post-graduate degrees.

There are colleges of arts and sciences, slong with workshops offering
. technical training in machinery and instrumentation. Mechanical engineers
' from Jamaica .and elsewvhere are also being trained, the purpose being to

. graduate more qualified personnel for m:aintena.nce positions in the sugar




industry. Most of the courses and schools admit students from the other
English-speaking countries of the Caribbean region. However, these insti-
tutions have too limited a capacity to satisfy the urgent need for quelified
personnel for the sugar industry.

Trinidad appears to be the country with the most advenced computer
systems in the area. This is a f£ield in which Trinidad could become a
centre for the teaching and training of skilled personnel from among
the English-speaking countries of the region, until such time as these
other countries develor their owm ability to train the personnel they

need for the operation of their owr computers.
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OUTLINE NATIONAL REPORT

Teneral information

COMBLTY teveevccnecsncsesccnsacnne Creeceseencranae carsercaseseracaase
Responding institution ........ seesessasaanoan tetesasessancanenns e
Address of the institution ....... teeassssssasnennes ceeressesessaaanse
dame of the person preparing the report ........c.ccevevee.
Iis position im the imstituwiion ...occvveenan.n eeeses.. Date ........
Production

1. Fumber of mills: . Enclese list of mills, indicating

their names and addresses.
2. . Total area in the country under cultivatiom:___ hectares.
3. Total area under sugar canme:_______ hectares.
4., FHNational installed milling capecity ve: annum: tonnes.
5. Percentage of installed capacity utilized per annum: per cent.
€. Netional milling average per day: tonnes.

7. Annual installed production capacity for rawv sugar: tonnes;

for types of sugar: .

8. Real national production of rav sugar and ipdividual types of sugar

over the last five years, in thousands of tcnnes: .

Types of sugar

Year Raw sugar

1977
1978
1979
1980
1981

9. Actual number of production days a year (average for last five

yeers): days.




C and D. Maintenance and organization of msaintenance

The replies to these sections of the form will depend on whether the
sugar industry is private, State-owned or a mixed sector. If ownership
is private or mixed, the replies wiil summarize the information contained
in the individual mill reports. If the entire sugar industry is State-
controlled in terms cf the origin and uniformity of its technical and
administrative regulations, the replies to these sectioms will reflact
tre industry's current status and prospects for the future with regard to
meintenance and repair, with these data tvo be supplemented of course by any

information received from the mills.

In summary, sections C and D of the national report will contain
comments on the current situation and outlook in the area of maintenance

and repair, with particular attention to the following points:
Systems, methods and effectiveness of maintenance and repair;
Non-destructive testing of equipment, components and parts;

ti-corrosion techniques;

Lubrication;
Fuel- and energy-saving techniques;
Manufacture of equipment, components and parts;
Organization arnd management of the maintenance system;
Maintenance conmtrol;
Workshops, ete.

E. General policies

Whatever the form of ownership of the industry, this section should
discuss vhere the country stands with regard to the following points:

1. Has the naticnal sugar industry participated, is it participating.
or does it wish to partisipate in some kind of multinational co-
operation project for the development of the sugar sector?

2. Whsat possibilities and/or obstacles might arise with regard to
the establishment in the country of national maintenance and
repair centres? If such centres are already in operation, discuss

their organization and services.
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Would the national sugar industry be willing to participate
actively in the setting up of multinational stations to provide
technical and scientific assistance in the detection of faults
and defects in equipment, components and parts, and in research
(into materials, lubrication and lubricants, tools, etc.) for

improving the productivity of the mills?

A decisive factor in the efficiency and productivity of equip-
ment and mills is the active varticipation of the human agen:

in the work of conservation, maintenance and repair. Accordingly,
the training of maintenance personnel is an indispensable and
urgent requirement. This kind of training might be imparted
through courses of short duration (at most eight weeks) on

such subjects as: the organization of maintenance services;

the application of new maintenance methods and systems; the

use of new high-efficiency materisls and tools; methods for

. extending the service life of equipment, components and pearts;

workshor organization; the maintenance of "key" equipment and
parts; recommendations on anti-corrosion and lubrication teck-
niques, etc. - all designed to improve the performence nf the
sugar industries of the region. Would your country's sugar
industry send maintenance perscanel to courses of this kind :nd
would it defray the participants' expenses? It is understocd
that the country hosting these courses would undertake to hnld to
a minimum the expenses conmected with the participants' stey
there.

Is there any natioral interest in participating in multinetional
enterprises engaged in the engineering, design and manufacture of
equipment , components and parts for the sugar industry ard for
sugar industry products at the regional level?

Are there any national .echnical standards governing sugar

industry equipment, processes, materials, maintenance, etc.?

Would the country be willing to play an active role in the develop-
ment of standards (of the COPANT type) for the sugar sector?

Is there any interest in participating in seminars (with a
maxiuum duration of five days) on the dissemination and transfer

of maintenance and repair technology among the GEPLACEA countries?




8.

10.
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Is there any interest in the organization of maintenance and
repair courses and seminars (points 4 and 7) at the national

level?

What other national and regional co-operation activities which
have not been mentioned in this outline and which could promote
improved efficiency in the sugar industry through the intro-

duction of moderr maintenance techniques might be organ.zed?

In the event the national sugar industry were to participate in
one or more of the regional co-operation activities described
in this outline, which of the following forms of participation
would be best suited to it:

A cash contribution ()
Provision of a pilot mill ()
Provision of & resesrch laborstory ()

Provision of infrastructure facilities (premises,

transport, simultaneous interpretation facilities,
support personnel, etc.) (

—

Provision of maintenance workshops (for mechanical

or electrical work, casting, etc.) _ ()
Provision of high-level technical personnel ()
Provision of equipment and instruments ()
Others (please specify) ()

If any of these forms of participation is selected, please

describe it in as much detail as pcssible.
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INSTRUCTIORS FOR FILLIYG OQUT THE REPORT

Only those points which require explanation will be discussed.
A. General information. Self-explanatory.
B. Production

The figures call.ed for in points 1 to 9 are to be understood as

referring to annual averages.

If reports are available from all the mills, the figures given in
points b to 9 will represent the arithmetic mean of the figures given in

those reports.

Section B can also be completed using data supplied by the respon’'ng
institution itself, the national bureaux of statistics and census, the

national planning department, etc.

C and D. Maintenance and the organization of mairtenance

It will be virtually impossible to prepare these sections, as indeed
any part of the national report, unless information is available on what
is taking place at the individual mills. It is possible that in some
countries the work of scheduling, organizing and planning the maintenance
ana repair activities at the mills nay be centralized, but for the majority
of the questions asked in sections C and D of the outline, replies wiil
require the contributions of the persons responsible for carrying out and
monitoring the maintenance; hence the importance of the mill reports. This
situation will be much more difficult in countries where the sugar industry
is in private or mixed ownership, because in such cases there is almost
certainly no one agency or person in a position to provide information on
the situation at each of the country's sugar mills. As a consequence, the

co-operation of the mills themselves is crucisal.

In any case, whatever the information available, the data reported in
sections C and D muset refer to the points raised under these sections in
the mill report outline. 1in the case of many points, the information may
be general (referring to all the mills), while in others - particularly
the final paragraphs (summaries) of sections C and D of the national
report outline - a more detailed anclysis and evaluation will be required.




E. General policy
Thig section of the report will require a statement of the authorized

and representative views of the national sugar industry. It is recommended
that for every question of this section the reply be as precise and concise

as possible.

Fipall;, it would be of valuable assistance in preparing the regional
report andé the GEPLACEA maintenance project draft if copies were attached
of any type of standards, guidelines, reports, tables, checksheets and
mesintenance systems and methods, whether in use at the mill or at the
national level.
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PROJECT: DESIGN OF MODERN MAINTENANCE
SYSTEMS AND TECHNIQUES FOR SUGAR MILLS

Introduction

As part of the joint iuplementation by UNDP/UNIDO and GEPLACEA of
develomment programmes tc improve the efficiency of the regional sugar
industry, this precject envisages the promotion and strengthening of tech-
nical co-operation systems among developing countries through the carrying
out by the industries of the area (Latin America and the Caribbean) of

joint activities of technical support.

The activities considered here are designed to provide studies and
analyses of the problems of maintenance and repair at the sugar mills
of the region. This project will produce as its basic output a general
(regional) revort, along with another report by countries, the evaluation
of which will lead toc the preparation of the draft of a new large-scale
regional project, for the development and implementation of which UNDP/UNIDO

will provide valuable assistance.

In summary then, this project represents the first stage of a large-
scale regional technical co-operation project among the GEPLACEA countries,

aimed at developing the sugar industry of the area.

Essentially, the purpose of this first stage is to identify and
co-ordinate th~ possibilities, requirements and r~apabilities of the
participating GEPLACEA member countries with a view to the inplementation
of a regional mrintenance and repair programme. To this end, it will be
necesgsary to prepare national reports on the current situation ard prospects
with regard to maintenance and repair practices, operations, methods and
systems. These reports must be as realistic and truthful as possible so
that, by analysing and evaluating them, the most accurate and pragmatic
recommendations, conclusions and suggestions possible can be formulated

for netional and regionel applicatios.

Qutlin= for the preparation of the pational reports

Coverage

The intention is that, in addition to the objectives indicated in
the introduction to the present document, the result of the comparative
analysis of the:national repor-s should be of benefit to the participating

Covernments and 'all the other GEPLACEA member countries with regard to




maintenance and repair activities, and that it should be possible in %this
vay to start a programme aimed principally at increasing the efficiency
of the sugar industry at all levels. To this end, it is recommended that
the information be as complete and explicit as possible. Tae outline
presented here is by no means to be regarded as inflexible, the fact beirg
tha*t the persons appocinted to prepare the national reports may include
any additional information they think may be useful and contribute to tke

objectives of the report.

It is very important that the reports contein any up-dated sugar
industry handbooks, since this will provide & valuable opportunity to
nrepare such handbooks for those countries that do not yet have them.
In this connection, any country wishing such assistance can already
obtein it through GEPLACEA.

As there are several milis in each of the GEPLACEA member countries
and as it is vital that the information gathered be as complete as
possible ,. it will be necessary to prepare two outlines - ome for the
mills and the other for the country. Each of these will provide valuable
information for GEPLACFA and for all of the participating member countries.
In the case of the countries, the data collected will provide the organiza-

tions invelved in co-ordination research, programming, planning, etc.,

which participate in the preparation of the national report, with invaluable

material on wnich to base additional studies of “heir national sugar

industries.

OUTLINE OF THE MILL REPORT

A. General information

Name of the mill:

Address of the mill: Street and RNo.:

State, department or vrovince: Country:

Telephone: Telex:

Name of the respondent:

His position: 'Date of the report:
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Production

1. Area under cultivation: hectares.

2. Yield of cane per hectare: tonnes.

3. Tonnes of cane per tonne cf sugar (average): tonnes.

L, Installed annual grinding cepacity: tonnes.

5. Average percentage of csapacity utilized/year: per cent.

6. Average volume (in tonnes) ground per day: tonnes.

7. talled arnusl production capacity for raw sugar: tonnes;
for types of sugar:

8. Real annuel production of raw sugar and types of sugar:

tonnes; tonnes; tonnes;
_ tonnes.

9. Actual annual number of production days (average for last five
years): days.

Maintenance

1. Do you have separate mechanical and electrical maintenance or a
8 system of general maintenance?

2. Do you do your own meintenance or contract it out?

3. Once the production period hes ended, on the average how many davs
a8 year are actually devoted to general maintenance?

L. What is the mill's average idle time (in hours) for unscheduled
maintenance during the production period? . Include
statistics for the last five years: 1977 s 1978 :

1979 5 1980 1981 .

What are the principal causes of unscheduled shutdowns?

What equipment cr section of the mill causes the greatest number of
unscheduied shutdowms, and approximately what percenctage of the
total number of unscheduled shutdowns does this represent? ___

5. Kumber of years the basic equipment (by section) has beem in

operation?




Indicate the sections where there is more than one piece of
equipment to perform a single function. For example: tandem
mill, sugar pans, evaporation system, etc., and place an (x)
following the sections in which these equipment units are cof
different makes.

Are the parts, components and spare parts of this equipment l
interchangeable? Yes No Partially . Have you done |

Do you have your own workshop for meshsnical work? Yes ( ) No ( );

for electrical work? Yes ( ) No ( ); combined electrical and

anything to standardize the equipment? Yes Ko . < the

answer is No, what are the main repair and maintenance difficulties- |

as a result of this?

If you have any study on this subject, please attach it to the o

report. '

What are the principal kinds of repsir carried out ir “he mill's

own workshopc and in outside workshops?

Mill's own workshops: Qutside workshors: J
|

mechanical workshop? Yes ( ) No ( ); carpentry shop? Yes ( )
No ( ); model-building snop? Yes ( ) No ( ); casting shop?

of other kinds?

Yes ( } No ( ); instiumentation stop? Yes ( ) No ( ); workshops ‘
Do you have, in addition, any auxiliary workshope or shops attached
|

to any particular section of the =ill? Yes ( ) No ( ). Describe
them. .

What parts, spare parts, componznts and ejuipment do vou manufacture?
Al () Some (.). Do you sell any of these items to cther mill ?
Yes ( ) No ( ).

Fleage £ill in annex 1.




N
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15.
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Do you have any difficulties in obtaining suitable materials for
the manufacture of parts and components and the performance of
repairs?

If you have reso:ted to substitutes for any of the materials,
indicate the material used, the equipment unit, part or component,
and the results, ' :

Do you cannibalize equipment? Yes ( ) No ( ). If so, what do you
do with the incomplete equipment? '

What are the main reasons for resorting to this practice?

Whet is the average time for the delivery of parts and components

manufactured outside the mill? : . And when

‘manufactured at the mill itself? ) . Waiat are

the main reasons for delays?

Are you & Dember of any centrel organization or waintenance co-
operative that services other mills? Yes ( ) Fo { ). If you
are, indicate the main advantages and disadvantages, and the type

of agreement or contract.

Please attach any information you may have on this subject.

What is the system of measurement most commonly used, the decimal
system or the English system? ' - . If the answer
is the English cystem, is there any trend towards changing it?

fes ( ) Fo ( ). Does the system in use cause difficulties in
obtaining parts, spare parts and components? Yes ( ) No ( ).
What importance attaches to the system in use with respect tc
inventories of parts, spare parts and componemts? _

»

Do you employ non-destructive testing or eny technical or scientific
system for the detection of faults and defects in equipment units,
parts and compopents? Tes ( ) No { ). If you do, indicate whether
the instruments used are your own or 'acquired from outside sources.
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18.

19.

20.

Mark with an (x) the equipment or instrument used:

Detectioﬂ gsystem:

Ultrasonic ( ) ©XNoise leve. meter ()
X-ray () ©Portable mechanical
Magnetic () levelling equipment ()
Liquid-penetration type () Vibrometer )
Parasitic-curremt type () Optical levelling equipment ( )
Others () Roughness meter ()
Ultrasonic leak detector () dardness meter ()
Ultrasonic digital thickness Metallographic microscope ¢)
gauge () VUniversal traction
machine ()

~

Digital contact thermometer (

Indicate whether you have used other equipment and for what
purposes.

Do you use any kind of anti-corrcsion system: sand-blasting, paint-

ing, other coatings, etc. Yes ( ) No ( ). If so, indicate briefly
the resulis.

Have you carried out any studies of methods of lubrication (for
reducer housings, axle bearings, gear boxes, etc.). Yes ( ) No ( ).
Indicate the resuits. N

Attach any sur "

Are there any problems with domestic lubricants?

If you use imported lubricants, indicate the percentage they

represent:

Mention any measures you may have introduced to reduce fuel
consumption.

Use this space to comment on any maintenance-related agpects that

may not have been covered in the preceding questions.




D. Organization of maintenance

It is possible that at most mills the informatiou for this section cf
the report may already be availeble as part of their maintenance system.
It is recommended that any written material on this sutject be attached,

ith additions to update it where appropriate.
1. Personnel

1.1 Total number of mill persomnel: _ .

1.2 Total persomnel employed in maintenance tasks:

Permanent personnel Maintenance
Classification during production period shutdown period

Engineers
Technicians
Skilled workers
Unskilled workers
Administrative
staff (secre-
taries, etec.)

Total

1.3 Do you have highly trained maintenance personnel?

1.4 Do you send personnel to training gentres for further training

in maintenance? Yes ( ) No ( ). If so, how many a year?

1.5 Are any training courses organized at the mill itself?
Yes ( ) No ( ). If so, indicate the frequency of such courses
and the subjects they cover.

1.6 If available, attach any flowcharts or instructions regarding

the duties and responsibilities of the maintenance staff.
2. Costs

2.1 Indicate the average total annual cost of maintenance in
United States dollars or as a percentage of total production.
cost, for the following heedings: | |
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LaboUr ...civvnncnenn Ceeeetacarenea. $Us %
Material® .uv.ecevee eavecscene cevee.. $US <
Parts, spare parts ané components
from outside SOUTCeS .....ocvvevnnn $Us %
LUDFicAOtS +veveveennnranennnnonnnnnn $us %
. Miscellaneous (fuel, energy, trans-
DOTL, €LC.) -vcvrrncnnsacnnnons .... $US %
Other itemsS ..evvveecenerenn ceeveee.. $US %
| TOLBL +evecernnnrornanneernnens ... $Us ‘

2.2 Total annual mainterance labour cost as a percentage of the
total annual cost of the labour employed at the mill:
z:

2.3 Total hourly cost of maintenance labour in $US: .

3. Maintenance systems and methods
Please attach any material you have on the followng:
3.1 Mill maintenance planniig and scheduling systems;

3.2 Preventive, operational and emergency maintenance scheduling

(activities and times) by section and equipment units;
3.2 Maintenance standerds and manuals;
3.4 Materials standards and manuals for parts and components,
3.5 Work orders and tne personnel responsible for handling them;

3.6 Standards and systems for the control of part, spare part

and component inventories;

3.7 Computerized control of general maintepance operations,
inventories, costs, etc.; steps currently being taken to
introduce ¢amputerization, or reasons why this is not

possible at present;

3.8 Systems and standards for the organizatium of workshops
for design, casting, model-making, mechanical work,

electrical work, ete.;

3.9 Current situation ar the mill with respect toc acquisition
maintenance;

3.10 Inventory systems covering all the items by mill sections or

equipment groups which receive maintenance servicing;
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3.11 Gereral organizatiopal diagram of the maintenance service;

3.12 Other organizational considerations.

Maintence control

Plesse include under this section all material regarding the

following aspects:

L.l

k.2

k.3
L.k
L.5
L.6

L.7

4.8

k.9

tandards and recommendations for maintenance control,
especially with regard to the use of daily incident report
forms and weekly and monthly summaries; permanently up-
dated graphs; report forms for each service, indicating:
type of maintenance, section or equipment serviced, causes
of the fault, materials used, workshop man-hours expended,

costs, ete.;

Current lists of equipment_umits aleng with their performence
and servicing records, indicatiang the required daily, weekly,
monthly and annual maintenance operations and checks which
must be performed for each unit and, above all, comments

of interest for each piece of equipment;
Statistic:z zn time lost;

Cleaning schedules;

The accounting of work pending;

Possible prograumes of pre-scheduled repair and maintenance
shutdowns;

Possible schedules of shutdowns for lack of cane or other
non=-production-related reasons, affording an opportunity for

the perfcrmance of some maintenance operatioms;

Planning, scheduling and standards for equipment dismantling
and repair; control and verification systems; testing

and calibration, etc.;

Other maintenance control considerations.:

Workshops

5.1

Workshop syzﬁems of operational planni#g a?d scheduling;

workshop organization;




5.3

5.4

5.5

5.6

N
-
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List of equipment units and machine-tools available;

equipment to be acquired and the reasons why;

List and organizatior of operations and of . juipment, parts

and components repaired; determination of priorities:

Methodologicel guidelines and standards for the re-
conditioning ¢f equipment, parts and components; equipment

and instruments used for this purpose;

Quality control systems used with parts and camponents manu-

factured and/or repaired;

Steps taken to improve the productivity of the equipment and
workshops in genexrsal; improvements still required to that

end.

Does the lack of uniformity in mill production equipment
create problems for you in repairing the eguipment and in
manufacturing parts and components in series? What recommen-

dations can you offer?

Are there any problems with respect to the maintenance of
the workshops' own equipment and machine-tools (parts,
spare parts, lubricants, etc.)?
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INSTRUCTIONS FOR FILLING OUT THE REPORT

Only those points which require explanation will be discussed.
A. Geperal information. Self-explanatory.
B. Production

It is understood that the figures for points 1 through 9 refer to
the annual average. Point 6 refers to a 2u-hour day. If, in addition
to the average, data are available for the last five years (point 9), the
days should be indicated for each of these years.

C. Maintenance

2. The question refers to whether the maintenance servicing is
performed by the mill's own personnel or by same outside firm
hired for this purpose.

4. The reference is toc scheduled shutdowns and shutdowns due to
. production equipment malfunctions. Shutdowns due to the lack
of cane are not included. Shutdowns due to electric power and
steam ocutages are ircluded only if these outages originated at
the mill.

5. The reference is to large equipment units only”, the respondent
being asked to indicate how many years these units have been
in service.

6. This information will indicate whether there are problems because
of the lack of uniformity among the equipment units, parts,

components, etc.
7. Outside workshops may be either in the country or sbroad.

8. Some milis, in addition to the general workshops, also have, for
example, a workshop for emergency work in the grinding sectionm.

13. If some kind of agreement is about to be concluded, please
indicate this fact.

D. Organization of maintenance

1.1 Includes administrative, production and maintenance persomnnel.

1.2 An indication should be made in the second column:of the table
of the total number of permanent personnel employed in maintenance
:‘ plus those who may be assigned to maintenance during the shutdown
‘ pe}iod ther the har?est. : | o




2.1 The costs indicated for the items listed under "Miscellaneous”
do not rerer to overall mill costs, but only to that part of

these costs which was expended in cuznection with maintenance.

2.2 Example: If the mill's total labour costs amounted to $US 3 millionm
and if during that same year labour costs for gemeral maintenance
amounted to $US 750,000, the figure 25 per cent should be indicated.

3. Maintenance systems and methods

The information covering most of these points may already be
available in the form of manuals, guidelines, standards, graphs,
individual sheets, etc., either for the country as a whole or
for individual mills. If this is the case, all that need be done

is to attach & copy of this material.

If such material is not available, please indicate very briefly
after each of the 12 points what you have or what you routinely

" do, or elsz simply write No if that is the appropriate answer.

L and 5. Maintenance control and workshops

Proceed in the same way as indicated for section 3.
Annex 1

Assume that the grinding rollers were produced at the mill's own casting
shop and that approximately 10 per cent of them are sold to other mills.
The table in this case would be filled out as follows:

ORIGIN

In-house Domestic
manufacture manufacture ported

Description

Grinding rollers * (10%) x
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ANNEX 1 ) ’
LIST OF EQUIPMENT, PARTS, COMPONENTS, SPARE PARTS, MATERIALS, ETC. MANUFACTURED
8Y THE MILL ITSELF OR BY DOMESTIC WCRKSHOPS, OR IMPORTED. !

|
CRIGIXN /
DESCRIPTION In-house Domestic rted
manufacture nmanufacture e

/2.
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Notes: (a) Place an "x"

(0)

in the column indicating the origin.

If there are sales ¢o other mills, place an asterisk (*) after
the description of the item, followed immediately, in parentheses
( ), by the percentage of annual production sold.
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IMPORTART NOTE

It should be made clear that this project document is the draft of
a regional project designed and budgeted to cover a progremme of activities
for & maximum of eight countries over a period of three years. The
participation of a larger number of councries would mean fewer activities
or less far-reaching results. If the number of countries is increased,
the original scope of the project cam be retained only by increasing its
budget.

Some degree of flexibility has been built into the design of the
project; in other words, Just as the budgetary allocations may be lower=d
if activities are curtailed or the number of countries is reduced, soc too
they heve only to be increased to allow for a greater number of partici-

pating countries or an extension of the planned activities.

The mission believec that, as a basic document for the formulation
of a final project, this draft contains all the required elements of
information, since it is thought that the final objectives and activities
of the regional project will be jointly developed at & meeting organized
exclusively for that purpose both by the countries with a genuine interest
in participeting in the project, the GEPLACEA Permanent Secretariat, the
Cuban Government and UNIDO.

- e—
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I. Background and justilication

The sugar industry of the region is characterized by technologies
and equipment which have remained unchanged for considerably more than
balf a century. Despite this, this industry accounts for mors than
32 per cent of world sugar production and more than 52 per cent of the !
volume of world sugar exports. To produce these amounts, there are
approximately 700 mills in the region, valued at about $US 20 billion.
To this should be added that every year scme $US 1 billion are invested
in these mills for maintenance or spent because of unscheduled shutdowns.

These are eloquent figures and justify the priority attention that
has been given to this projeci of scientific and technical maintenance,
the principal purposes of which are the following: (a) to lower processing
costs and increase the productivity of the equipment and the mills; (b) to
achieve a balanced, rational and optimum consumption of energy; (c) to
analyse the domestic and regional preservation, reconditioning and meanu-
facture of equipment, parts apd components; (d) to develop maintenance
plannirg and scheduling; (e) to study and analyse the quality and use of
materiels, tools, machine-tools and workshops; (f) to introduce standards
for equipment, parts, components and methods; (g) to conduct research
into problems of corrosion, lubrication and sbrasion; (h) to disseminate
detailed information on the current status and technological advances in
the.various production and maintenance areas of the sugar industry, and

to promote the required training of personnel at all levels.

At the present time, at almost all the mills of the region mein-
tenence is performed in the tradit’onal way, i.e., by taking advantage
of the periods when the mills are idle. There are two basic reasons for
taese shutdowns: (a) the cyclic nature of sugar production, which is
basically due to climatic factors and results in idle periods of nearly
half a year (attention should be given in this connection to the few
countries in the region which, apart from any climatic factors, schedule
shutdowns of 20 to 60 days a year exclusively for mill maintenance); and
(b) shutdowms which occur during operating periods due to equipmeat mal-

functions and reasons not related to maintenance.

In the first of these casges, the mill's equipment and machinery is
totally dismantled, a system which in addition to being extremely expensive

is not required for all the equipment. In the 3econd case, the equipment
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is inspected, after waich it is superficially serviced. In both cases,
the irspection is visusal, aud since there is a lack of the proper
instruments and techniques, repsir and maintenance requirements difficult
to diagnose simply by sight may go unobserved, the result very often
being breakage snd shutdowns often lasting for several days and entailing
repercussions in terms of disrupted production, higher fuel consumption

and increased operating and maintenance costs.

In addition, sugar industries are found mainly in develcping
countries, and even though sugar is a Zully processed product, as
regards pricing and marketing, producers face the same obstacles as the
suppliers of rav materials, and sometimes even worse ones. In many of
these countries, sugar is the only source of foreign exchange revenue and
the principal source of employment, so that any fluctuations in the inter-
national sugar market have a direct effect on the economic well-being of
these countries. Not only have the efforts underteken throughout tkis
century to secure sugar prices that are in reesonable ratio to those of
other products anéd that develop in parallel with worldwide economic
developments and trends not succeeded, but it has not ever been possible
to achieve stability in sugar prices. This situation is further aggravated
by the constantly rising prices for the equipment, parts, spare parts
and materials used in the various stages of the sugar agro-industry.

All these factors are a source of major corcern to those who are
responsible for the management of this agro-industrial sector and who
are aware that, in many cases, their earnings are insufficient to ensure
even the barest margin of survival. It may be that this is due solely to
the fact that sugar, for all its being a fully processed product, originsztes
in underdeveloped or developing countries. Paradoxically, sugar is the
equivalently lowest-priced universal energy ingredient of the human diet,
something that is altogether inequitable.

Any effort or initiative to improve the dire situation confronting
the majority of the sugar-producing countries and, above all, to assist
in the development and upgreading of this agro-industry sector, will be
welcomed not only by thc producing countries themselves, but also by
those agencies whose misgion it is to contribute to and promote the well-
being of himanity. '

On the basis of these brief facts, the conclusion may be drawm that
international development and promotion organizations have the responsi-

bility of contributing 4ctively to:the plans and programaes »f agencies
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which, like the Group of Latin American ard Caribbean Sugar-Exporting
Countries (GEPLACEA), are working to launch projects aimed at improving
the technical and economic situation of the sugar industry.

Finally, on the baeis of the large number of countries involved in
this sector, the size of the workforce employed in the growing and
processing of sugar, the quality and quantity of the final product, and
all the other factors discussed above, there is & clear need for the
implementstion, with as little delay as possible, of a regional project
to make aveilable to the Latin American and Caribbean cane-sugar
producing countries the most advanced methods, systems and techniques
with which to approach the demanding tasks associated with the maintenance
and repair of sugar industry equipment.

II. Svecial considerations

This project is conceived as a regional effort to develop the Latin
American and Caribbean sugar industry sector by providing it with modern

maintenance systems and techniques.

In addition t¢ the objectives and purposes 3iscussed throughout this
document, the project is in respomse to two of the global goals established
as priority targets by the Governments and by UNDP and GEPLACELA, namely:

The conservation and saving of energy through the reduction of
energy consumptiorn in the industry and through the optimum and
efficient use of the sources of energy produced by the industry
itself;

The promotion, among the developing countries, of technical co-
cperation methods and systems through mutual suppert in the form of
technology transfers between the sugar mills of the regiom.

III. Qbjectives

The idea of this project springs from the urgent need to put an
end to the technical, economic and scientific situation with which the
sugar industry has had to contend for almost a century and which has today
beer. further aggravated by the world crisis. Basically, apart from
immediate and substantial improvements in sugar merketing, the development
of this sector depends, above all else, on a gignificant increase in the
productivity of plant and equiiment and, as a result, on a parallel

reducticn in production costs. These objectives can be achieved through




- 125 -

the use by the regional sugar industry of modern maintenance techniques
and systems which will enable the sugar producers of the Latin American

and Caribbean area tc operate with greater efficiency.

A. Development objectives

The development chjectives of this project on behalf of the regional
stgar industry sector are the following:

1. To improve the efficiency of the Latin American and Caritbean
sugar industry by reducing the following:

Lost time due to breskdowms and/or unscheduied interruptions

of operstion;

Problems caused by the obsolescence of eguipment and methods;.
Maintenance and repair costs;

Consumption of fuel and lubricants;
-Ccnsumption of materials, parts and ccmponents;

Operating costs;

Inventories of parts, spare parts ard components;

Problems caused by corrosion, abrasion and internal defects in

equipment units, parts and components;

Problems connected with the organization, management, administration

and technology of maintenance and repeir systems;

Problems connected with the establishment of technical standards,
and the like.

2. To train maintesance and repair personnel;

3. To increase the productivity of the workshops involved in the

maintenance and repair effort;
L. To achieve greater and better use of the installed industrial
capacity;

§. To establish systems for co-operstion end transfer of technology
among the sugar producers of the region and between these and

producers on other continents;

6. To promote the manufacture, in the individual countries and/or

in the region, of capital goods for the sugar industry.
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B. Immediate objectives

On the basis of the national reports of the countries selected in the

feasibility study prepared for this project, and the comments and

recommendations contained in the regional report prepared by the experts

on the curremt status and outlock in the ares of sugar mill maintenance

and repair irn the cowntries visited, the project's immediate objectives

are the following:

-

Lo

To disseminate among the mills of the Latin Americen and
Caribbean countries information on the advances achieved through
the maintenance system which is being introduced in Cube, as an

incentive for improving the maintenance gervices at these mills;

To develop an awareness of the importance of maintenance, within
the production system, as an indispensable factor in improving

product quality, boosting plant productivity and lswering

.production costs; and, since maintenance thus comtributes to

the efficiency of the mill, to emphasize the position of the
maintenance service within the mill's organizgtional structure,

keeping in mind its technical support function;

To develop technical standardization for equipment, parts and

components as an essential factor in modern maintenance systems;

To promote the use of new and appropriate materials, high-
efficiency techniques and tools, and methods and tools for
extending the service life of equipment, parts and components
and for reconditioning them;

To introduce modern and effective techniques for the detection
of faults and defects in equipment and components, and to
publicize the importance of so-called "acquisition maintenance';

To promote ths planning, organization and scheduling of main-
tenence along with the establighment of maintenance control
systems and methods;

To promote the use of modern lubrication systems, the reduction
of fuel consumption and the optimum and rational use of the
sources of energy generated in the industry; '

To introduc» practices and methods for combating corrosion and

abrasion;
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9. To -encourage the exchange of technical information oo main-
tenance among the region's sugar producers, and their co-
operation and participation in multilateral programmes Ifor

the development of the regional sugar industry;

10. To improve the productivity, organization and services of the
workshops (mechanical and metalworking, electrical, instrumentatiorn,
casting, etc.) operating in support of the maintenance system;

11. To train maintenance and repair personnel at all levels in new
techniques, methods and systems and in the use of up-to-date
equipment;

12. To disseminate information om "™who's who" in the manufacture,
sales, distribution and procurement of capital goods (equipment,
parts and components) for the sugar industry, and to promote the
establishment of engineering and design enterprises and of

. national and multinational cam,.anies to manufacture these capital
géods.

Summary of objectives

1. Maintenance standards
(a) Administration;
(b} Organization of workshops and warehouses;
(¢) Preventive maintenance;
(d) Repair techniques;
(e) Standardization, etc.

2. DNon-destructive testing

(a) Ultrasonic fault-detection;

(b) Vibration balancing and control;
(¢) Ultrasonic leak-detection;

(d) - HEardness testing;

(e) HNoise-level det-rminations;

(£) X-ray inspection;

(gj Opticel aligmnment control, etc.
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Anti-corrosion methods

(a)
(b)
(e)
(a)
(e)

Reconditioning of parts and components

(a)
(v
(e)
d)

(e)

(£)

Lubrication, hydraulic systems, metallurgy

(a)
(v)

(b)

Ener
(a)

(v)
(e)
(a)
(e)

Corrosion research and testing;
Surface treatment;

Application of paint,

Equipment and instruments;,

Safety measures.

By arc welding;
By gas welding;

By special uglding;

By high- and low-temperature powder metallurgy techniques; !
By the deposition of materials with better characteristics

than the original;

By larger to smaller elements.

Friction;
Lubricants;
Lubrication systems;
Hydraulic systems;
0il recovery;
Bearings;

Casting;

Metallurgy, etc.

t erature control) and ener

Electricity;
Steanm;

Fuel;

Turbines, electric motors, internal combustion engines;

Boileres, etc.

savinga

R
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7. Computerized maintenance
(a) Information and administrative control;
(v} Control through preventive maintenance;
(¢) Warehouse control; [
{d) Workshop control;
(e) Cost comtrol;
(f) Production control.

8. Instrumentation

(a) TFormation of working groups and teams;
(b) Tools and equipment;

(¢) Maintenance and repeir, etec.

9. Information and techmology centre
(a) Selection of catalogues, manuals, textbooks, information, etc.;
(b) Translation, printing, reproduction, etec.;
(¢) Library support;
(d) Registration;
(e) Information distribution, etc.

10. Other subjects, within the scope of our project, related to maintenance

and to maintenance research, training and practices in the sugar industry

As a general rule, for each of the subjects covered a programme of
research, training aud practical implementation will be carried out under
the project, involving all the participants from among the member countries
in accordance with the official programme of the project.

IV. Qutputs
The outputs expected fram this project are the following:

1. A maintenance manual that may be applied at any sugar mill in the
region and that basically covers the organization, planning and
scheduling ¢f a modern technico-scientific system of maintenance,
with particular attention to the following pointsa:

The development of a maintenance service organizational diagram and

a description of the functions of each of the system's departments,

.fjff | I o
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with practical examples illustrating how the system can de
applied at ary mill regardless of its size and the size of the

maintenance staf?,

The main technical standards for maintenance and repair opersations,
along with a discussion of the materials to be used in wvarious
equipment units, parts and components depending on- their ccmposi-
tion, structure, existing plant characteristics and the cyclical

nature of sugar production in the region,

Recommendations on the most suitable equipment for use, plus
guidelines and standsrds for the organization and effective
operation of the maintenance support workshops,

Applicability and use of technical and scientific testing
techniques for the inspection of equipment, parts and components,
along with information on the methods apd instruments used to

. detect faults and defects, and on high-efficiency tools teo

facilitate maintenance,
Descriptions of maintenance centres and of how they operate;

Recommendations and guidelines on the protection and the re-
conditioning of parts and components, as well as the equipment

units and instruments used in the maintenance systen,

Guidelines and recommendations on the planning of scheduled,
preventive and operational maintenance and on the frequency

at vhich typical repairs are performed,
Recommendations on systems to combat corrosion and abrasion;

Model forms for: the inventory comtrol of all elements subject
to maintenance, technical instructicns, cost control, time-
keeping, etc.,

Guidelines and recommendations on the dismantling of equipment

and systems,

Recommendations on professional personnel, technicians. and

skilled workers and on their functions;

Regional personnel training courses in sugar-niil maintenance

and repair techniques, methods and systems;
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3. Establishment of a system of training invelving Dersonnel
exchanges among the mills of the region;

L. The organizsiion of regional seminars on specific maintenance-
related subjects and on questions of the transfer of technology
among regional specialists and between these specialists and
those of other parts of the world, with particular attention
to the problems of: maintainability; after-sale service;
the possibilities for the design and manufacture within the
region of equipment, parts and components; the conditionms
and prospects with regard to maintenance at the national level,

ete.;

S. The preparation of directories listing the producers, distributors
and users of capital goods for the sugar industry:

5. Recommendations on the design and manufacture of equipment, parts

and components for the sugar indﬁstry;

7. The formulation of effective guidelines and methods for the
maintenance and repair of specific equipment types, namely:
heat and electricity gemerators and heat-exchange units, speed

reducers, transmission systems, etc.

8. The development of a computerized system for the rationalization
of maintenance scheduling, inventory control (parts, spare parts

and components), etec.;

9. The establishment of a regional maintenance information exchange

system.
V. Activities

In accordance with the preliminary report of the joint UNIDO/GEPLACEA
migsion and the evaluaticn of the interests of the various countries
participating in this project and their individual catalogue of require-
ments, and considering the roles of the various project counterparts, once
the Joint areas of development have been identified and the corresponding
responsibilities defined, the following will be the priority activities cf
the project:
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Joint meeting of the countries participasting in the regional

project, for the purpose of:

Agreeing on procedures for tha implementation of the project
(definition of subject areas and work plans and assignment of
countries to their implementation, analysis of the allocations
to each subject area and of the appropriate counterpart, etc.);

and

Designing the machinery for the exchange of experience and
dissemination of information on achievements among the remaining
GEPLACEA countries.

Preparation of the general maintenance manual for suger mills.
Regional training courses.

International seminars on the transfer of maintenance technology.

_ Preparation of directories containing listings of manufacturers,

distributors and users of capital goods for the sugar industry.

Promotion of, and collaboration in, the establishment - at the

mill, national and multinational levels - of design and engineering
departments, with this activity to be initially aimed at the
solution of local problems through the adaptation of designm to

the industrial requirements of the region, and at the identification

and elemination of specific equipment malfunctions.

At a later stage, depending on the possibilities and continuity
of the project, this activity is to include the engineering of
plants and equipment, parts and components, with a view to

their series manufacture.

Joint mission for the analysis of tenders and the purchase of

equipment and materials.

Practical development of meintenance and repair operations, fault
detection in parts and materials, high~efficiency tools, methods
for tke protection and reconditioning of parts, the use of new
naterials (alloys and non-metallic materials), te@hniques for

combating corrosion and abrasion, &tc.

~




9. Description and erection of laboratories and instrumentation

areas for physical and ron-destructive testing.

10. Meeting of the participating countries to evaluate the project

and ensure its continuity.

11. Tasks connected with the establishment of a maintenance infor-

mation exchange system.

VI. ZProject inputs

Comment. It should be noted that in some of the countries visited,
despite the genuinely critical situation through which the sugar industry
of the region is currently passing, major efforts are being made to
introduce modern systems of maintenance. This work is being performed
oy high-level scientific and technical professionals. We would suggest
therefore that consideration be given to these people when the time comes
to recruit experts both for this project and for others having to do with

the sugar-cane industry. ;

The inputs described below z2re estimates only; the final figures

will represent the sum of the commitments by the participating countries.

1. Description of GEPLACEA inputs

Tor the execution of this project, SEPLACEA will furnish all the
technical staff and avxiliary persomnel, and such infrastructural and
supporting facilities as may be required. These project inputs will be
provided both at the headquarters of the GEPLACEA Permanent Secretariat
and in the host country and participating countries of the project in the
quality and quantity and at the times indicated below:

Personnel Duration

Co=-Director, professional with a university From the beginning of the project 1
degree and more than ten years of experience
in the sugar industry

Twelve university-level technicians with From the beginning of the work

organizational and practical experience
in maintenance at sugar mills, the metal-
working and engineering industry, casting
operations and machine-tools
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Thirty-six middie-level technicians
with practical experience in maintenance
at sugar mills, the metalworking and
engineering industry, casting operations
and machine-tools

Eighteen auxiliary maintenance workers

Four secretaries, six office workers

and drivers
One designer and two draftsmen

Technicians and assembly and construc-

tion workers

Offices, facilities, transvort and support

Premises for courses, seminars and training;

offices and laboratories for project
activities

Pilot mill and supporting workshops
Facilities and expenses in respect of
transport for persomnnel in the host country
and participating countries

Technical and bibliographicel inforsmation
and other national resources required for

the operation of the project

Organizational support for meetings,
courses, seminars, training, etc.

1.2 Description of U!DP&Q!;QQ inputs

Personnel

(&) Co-Director, professional with a uni-
versity degree, expert in the area of
maintenance

(b) Promotor, professionsal with a uni-
versity degree

From the beginning of the work

From the beginning of the work

From the beginning of the work

From the beginning of the work

From the beginning

From the beginning of the work

From the beginning of tke work

From the arrival of the experts

For the duration of the project

For the duraticn of the project,

according to programme requirements

Duration

36 months

36 months
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(¢) Expert in support workshops, machine-
tools, and the reconditioning of parts

Expert in problems cf corrosion, abrasion

and lubrication

Expert in the installation and repair of

instrumentation

108 months
Expert in data processing and systems

computerization

Expert in the design, engineering and
manufacturing of equipment, parts and

components
Experts on short-term contracts

Equitment, personnel training, meetings and other facilities

Description Amount and time

Missions: apalysis of systems and organiza- Six missions of aprroximately five

deys' duration each

tions, tenders and purchase of equipment

Personnel treining fellowships “n: main- Total of 108 mepn-months outside the

tenance engineering, maintenance and re- region and 216 man-months at mills
pair techniques, lubrication and anti~ in the region
corrosion techniques, protec%ion and re-

conditioning of parts and components, work-

shop organization and management, thermo-

electric and pumping systems, etc.

Regional and intercontinental seminars Four, with not less thar 30 partici-

on specific subjects pants per seminar

Personnel training courses in carefully Four, with not less than 30 partici-

selected subjects

Consultants' meetings and conference;
project evaluation and monitoring

Light transport facilities and mobile
laboratories

pants per course

Three, with the participation of
two representatives from each

participating country
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Equipment ) Instruments and equipment for
measuring, inspection, applicetion
and mechanical testing of
materials; +ools and materials

Miscellaneous Facilities for the experts,

designers and technicianms

VIII. Evelvation of the oroject

In view of the length of this project, there will be a need for one or
two reviews a year. The progress of the project will be eveluated in
accordance with the policies and procedures established by UNDP for this
purpose. The organization, terms of reference and timing of these evaluation
reviews will be decicded by comsultation between GEPLACEA, UNDP and UNIDO.

The progress reports and the terminal report will be jointly prepared by
the project's two co-directors, using the forms prepared for this purpose
by UNDP. -

IX. Possibility of the continuaticn of the project

Before the end of the project, and on the basis cf the results which
it is hoped will be achieved through it, GEPLACEA and UNDP/UNIDO will
discuss the possibility of continuing the project and/or starting a new

supplementary one.
Final note

All the figures discussed in this project document are teantative. The
final figures will be determined by the number of countries participating
in the project and by the contributions of tha United Nations and other

vrgauizations.
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Timetable of Activities ‘ =

Work plan First year Second year Third year

1. Analysis of areas to be considered
1.1 Visits to mills and workshops _—
1.2 Contacts with technicians and specialists —_—
1.3 Joint meeting of participati. Z countries - .

2. Formulation of conclusions on areas analysed —_—

3. Study missions, analysis of tenders and
purchase of equipment, tools and materials — —_— _—

", Practical work

5. Preparation of the generai maintenance manual
for sugar mills

6. Promotion of activities and system for the
exchange of experience

- LT -

T. Transfer of technology and personnel training

7.1 Training (fellowships) _t
T.2 Training courses —t
7.3 6Geminars -
7.4 Evaluation meetings .

8. Directory of manufacturers, distributors and

: users of capital goods

9. Promotion and establishment of engineering
u and design enterprises — — | I

10. Terminal report -




VI1. Budget
Annual budget breakdown

1.

(a)

(v)

GEPLACEA counterpart:

host country, participating countries and executive secretariat

Description

Project personnel

Project Co-Director
University-level technicians
Middle-level technicians
Operational assistants
Secretaries

Deaigner

Draftsmen

Translator

" Office workers and drivers

Sub-total

Offices, facilities, transport
of personnel and administrative

support

Personnel training: courses,
seminars, meetings, premises,
materials, administiative
support

Equipment :

Bxpendable equipment
Non-expendable equipment (mill)
Premises

Miscellaneous costs:

Use and maintenance of equipment
Miscellaneous

Sub-total

" Total GEPLACEA contribution

Total First Year Second Year Third Year
m/m $us m/m $us m/m $us m/m $us
36 108,000 12 36,000 12 36,000 12 ' 36,006
h32 864,000 14y 288,000 12 288,000 12 288,000
1,296 1,036,800 h32 345,600 432 345,600 432 345,600
684 342,000 228 114,000 228 11k ,000 228 114,000
144 72,000 48 2k ,000 48 2k ,000 48 24,000
36 54,000 12 18,000 12 18,000 12 18,000
72 57,600 24 19,200 24 19,200 2k 19,200
36 72,000 12 2k ,000 12 2k ,000 12 2l ,000
180 51,000 60 18,000 60 18,000 60 18,000
2,916 2,660,400 972 886,800 972 886,800 972 886,8c0
300,000 100,000 100,000 100,000
240,000 80,000 80,000 80,000
3,000,000 1,000,000 1,000,000 1,000,000
1,500,000 500,000 500,000 500,000
150,000 50,000 50,000 30,000
90,000 30,000 30,000 30,000
5,280,000 1,760,000 1,760,000 1,760,000
7,940,%00 2,646,800 2,6h6,800 2,646,800
\*':'?—

L
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Description -
UNDP/UNIDO inputs

Experts

Equipment

Training, courses, seminars

Migsions

‘Light transport and
miscellaneous

Meetings

Total UNDP contribution

GEPLACEA counterpart

Personnel

Training, courses,
seminars, meetings

Equipwment

Premises

Miscellaneous

Total GEPLACEA input

Grand total for the project

Budget Summary

Total First Year Second Year Third Year
$us $us $us $us
180 m/m 1,260,000 54 m/m 378,000 78 m/m 546,000 48 m/m 336,000
3,340,000 2,000,000 1,400,000 340,000
670,000 180,000 310,000 180,000
150,000 50,000 50,000 £0,000
190,000 73,000 59,000 8,000
25,000 10,000 5,000 10,000
5,635,000 2,691,000 1,970,000 97k ,000
2,916 m/m 2,660,400 072 m/m 886,800 972 m/m 886,800 972 m/m 886,800
300,000 100,000 100,000 100,000
3,240,000 1,080,000 1,080,000 1,030,000
1,500,000 500,000 500,000 500,000
240,000 80,000 80,000 30,000
7,940,000 2,646,800 2,646,800 2,646,800
13,575,400 5,337,800 h,57h,800 3,662,800
—
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h, Practical activities

Description of activities Firat year Second year Third year

h.1 Technigues for the detection of
faults and defects and mechanical
testing of parts and materials

(a) Analysis of techniques to be used }———

(b) Analysis of the characteristics of
the equipment to be used

(c) Mission to analyse tenders and
purchase equipment -

(d) Development of industrial tech-
nigques and experience

(e) Report and recommendations -

4.2 Systems and methods for maintenance
and repair control

(a) Analysis of control methods
and systems

(b) Missions to evaluate systems
in other industries

(c) Adaptation and innovation of
systems and methods ——

(a) Industrial application

(e) Report and recommendations ———

- ont -

4.3 Methods for the reconditioning of
parts, and introduction of new

materials

(a) Analysis of the methods to be used }——r—

(b) Feasibility studies, study of
tendera and purchase of materials — —_—
and equipment

(c) Development of application tech-
nigques and sites

{(d) Industrial testing —_—
(e) Report and recommendations —
L 3 - N »




‘4.4 Systems and methods for the operation
of supporting workshops and the use of
high-efficiency tools and machine-tools

First year

(a) Analysis of the general situation
(b) Analysis of tools and equipment
(c) Development of appropriate methods
(d) Industrial testing

(e) Report and recommendations

k.5 Systems and methods of lubrication
and control; protection against
corrosion

(a) Analysis of methods and systems
(b) Determination of materials and

- -  equipment to be used

(c) Feagibility study, analysis of
tenders and purchase of materials
and equipment

Industrial testing

a)
) Report and recommendations

(
(e

4.6 Casting processes, materials and parts

(a) Analysis of casting systems and
processes in the sugar industry

(b) Determination of the characteris-
tics of the alloys produced

(c) Mission to study methods in other
-in@ustries and tenders, and to
purchase equipment

(d) Casting of parts

(e) Industrial testing

(f) Report and recommendations




Becond year Third year
et

I '
’—l
&
H

'
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5.1

5.2
5.3

5.4

Description of activities

Study and preparation of the outline
of the manual

Data-gathering mission

Procesaing of the data collected and
analysis of the practical work (k)

Presentation, printing and dis-
tribution of the manual

5.

General mainlenance manual

First year

Becond year

Third year

6. Promotion of activities and system for the

Promotional plan
Mission to promote activities

System for the exchange of
experience

Start-up of the system

Report and recommendations

exchange of experience

- 29T -



T.2

7.3

. -~7. Transfer of technology and training of personnel

7.1 Training of personnel

(a)

System for the selection of
fellows and training sublects
Awarding of fellowships by
country

Tours by fellows

Evaluation, report and
recommendations

Training courses

(a)

(e)

Determination of subjects, pre-
paration of curricula, selection
of teaching and support materials,
determination of the sites;
promotion of the courses

Holding of the courses

Printing and video-cassette-
recording of the courses
Distribution of the courses
among interested countries and
mills

Report and recommendations

Seminars

(a)

(v)

Dete.mination of the sites for the
four seminars and their priority

" subJects

Preparation of the agendas,
organization, selection of
speakers and perticipants
Holding of the seminars
Preparation of the proceedings
of the seminars

Report and recommendations

First year

Second year

Third year

-EWI-
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8. Directory of manufacturers, distributors
and users of capital goods

First year Second year Third year

8.1 Outline of the survey; preparation
and distribution of forms

8.2 Promotion and consultation mission
to GEPLACEA member countries

8.3 .Collection of information

8.4 Processing of information and
preparation of the directory

8.5 Printing and distribution of the
directory

9. Promotion and establishment of engineering
and design centres and enterprises

9.1 Preparation of a promotional
document; definition of the area
of activities to be covered by
these centres and enterprises +——

- mT -

9.2 Advisory assistance for the
establishment and development of
the centres and enterprises ———

9.3 Industrial applications
9.4 Evaluation of results

9.5 Report and recommendations

10. Terminal report

10.1 Outline of the report

10.2 Compilation of reports and
recommendations on the various
activities

10.3 EBvaluation of reports —_—
10.4 Terminal report




uNIDO

@

) -

PROJECT BUDGET/REVISION

3. COUNTRY

. PROJECT NUMBER AND AMENH

6. SPECIFIC ACTIVITY

10. PROJECT TITLE

UNDP/JUNIDO input {$US)

L

PAGE

16.
10.
n

1"

13
14
1109

PROJECT PERSONNEL

18.

AR EE R R EEE

19.

12

EXPERTS / Post title m/m CONN 7N A R T2 0 I YN I R mim [ 8 |
Co-Director _ o . 38“- 1.127 12 _12 _

Experta ' 1kk T 14_2 v 66 ) 36 I
— —] i e e e D I,

| TP T N I

I S R USRI A IR PPN S

RN U S - B SO S S, - e — __+
- _ N R S U T ARSI SN S

B R S . ]

— I SR SR NN (SN SUNNNNUN NSO ST S

SUBTOTAL:

180

1,260,000

5h

378,000

5h6,000

336

21. REMARKS

Form/FS 83/Rev 3 (10 78)




T_—_-—'_-'———_—————_—-——

@ PAGE 2
: PROJECT BUDGET/REVISION 2. PAD NUMBER
UNIDO

[ PRoIECT NUMBER 1. TOTAL 7. —T%. 1) 70,
m/m A T N N e T e e

1201 OPASExperts . I O R IR U NN NI R R
13.00 Support Persannel EUNEURTR U RS SN NUNU (USRI IS SN N
1400 Volunteass R I R . -
16.00 Experts Trave /missions o - 150,000 | __jQLO_QQA_w * 50,000 | 50,000 N
16.00 Other Pesonnel Costs . N ______1 D W R T
“17.07 Locally hired Experts - L B ) - ) R
702 LocsyhisdExpes | | | 1 R I e
19.00 Total Personnel Component 150,000f [ so000| | 50,000 | 50,000 S

20. SUBCONTRACTS I D e
20.00 Total Subcontracts Component . —eeo b b e

30. TRAINING training and - .
31.00 Fellowships /courses __l_o_oo,gppﬂ 100,000 200,000 100,000 :

32,00 Study Tours, UNDP G. Training/Meetings 100,000 | _
5000

25,000 50,000
33.00 ingervice Teaining | | __20,000f | 5,000 10,000

34.00 Group Training (nonUNDP) __.1s0,000f | 50,000 | | 50,0000 | O%.0*-

265,00 Mestings/Consultations (non-UNDP) 25,000 10,000 | 5,000 10,000

695,000 T gisiece] T T[T H86L600 | T T

~o5- 600 | T S

[OOSR S

. 130,000

39.00 Yotal Training Component

~ 40. EQUIPMENT
48.00 Total Equipment Component 3,340,000 2,000,000 1,000,000] 340,000
Tow 2T AR [ R

Mobife"'laborat.cpry
50. MISCELLANEOUS .
d 000} 1 25,000
51, ations — Mainten / and vehicles 100,000 50 ,000 25,000 S5

6200 Repoets
$3.00 Sundries —
66.00 Hospitality fnenuDR) . _ | | 10,0000 ) 3,0004 4,000 3,000 ) —
69.00 Yotat Miscellansous Component 190,000 73,000 59,000 58,060

29, GRAND TOTAL: 5,635,000 2,691,000 1,970 ,oool 974,000

RO TR S —— P SRR SR R VOGP I S R S

__.10,000 10,000

e e e e e ——— e

_.__fo,000} | 20,000 _.._.30,000 20,000

Form/FS B3/Auv /A0 1/Ruwv ¥ (2 79)
~ -’







