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REPORT ON MECHANICAL ENCINEERING TRAINING

by Mr. Lennart Lygdman
Senior Training Officer

ABSTRACT

The objective of the mission was to strengthen the training
capability of the Sennar Sugar Training Centre with material
and techniques for modular training in organization and
management of maintenance systems and techniques in mechanical
engineering.

The duties where carried out January-March 1989.

Conclusions and recommendations.

The Sennar Sugar Training Centre is one of the key-resources

available to assist the sugar estates to improve performance

in the field of maintenance and néchanical engineering.

The present maintenance procedures used by the sugar estates

can be improved by the introduction of a systematic approach

tn maintenance. Efforts in this direction are being attempted
under the ongoing rehabilitation programme.

The training centre is recommended to provide training in
order to improve human performance in mrechanical engineering
and maintenance as follows:

-Maintenance managemsent..
-Maintenance systems.
~Maintenance techniques.
-Reconditioning techniques.
-In-situ repair techniques.
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1.0 INTRODUCTION.

The government of Sudan represented by the Sugar Project
Implementation Committee (SPIC.) in the Ministry of Industry
requested assistance within the objectives of the project
docurent in the field of planning and executing the training
programmes to the Sennar Sugar Training Centre.

Subsequently the United Nations Industrial Development
Organization (UNIDO) in Vienna appointed on the 1st. of
January the expert for the post Nc 11-02/ J19200 to be
attached to the internmational team within the training centre
for a period of three months.

The objective of the mission was to strengthen the training
capability of the Sennar Sugar Training Centre with material
and techniques for msodular training in organization and
management of maintenance systems and techniques in
mechanical enginee;s ing.

The duties where carried out in close cooperation with the
Chief Technical Advisor (C.T.A.) of the project and two
appointed counterparts, centre management and other

international experts and management from the sugar estates
concerned.
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2.0 VALUE OF CURRENCY.

The value of the Sudanese Pound during the period of mission,
January-March 1989 was 11,7£ to 1USS.

UNIDO dollar cheque issued for local purchase of training
material and daily subsistence allowance was 4,4f Sudanese
Pound to 1 US dollar.

3.0 EXPLANATORY TERMS.

3.1 Condition monitoring is a technique used in
maintenance to find failures in equipment or machines before
the failuresinterupt the production.

3.2 Reconditioning techniques like metal spraying, metal
plating and metal stitching are valuable techniques that can
prolong the lifetime of spare parts and also save valuable
foreign currency. Instead of scraping worn out parts, the
parts can be reconditioned and re-used again.

3.3_In-situ repair techniques are used to avoid long stops
in production. In-situ repair is a techniques which reduces
the repair time by repairing the machine on site with minimum
dismantling by using portable machine tools.
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4.0 TERMS OF REFERENCE.

Duties for the expert (Senior Training Officer).

(a)To assist in planning and executing the training programmes
in organization and management of maintenance systems in
mechanical engineering to be run by the Mechanical Engineering
Department of the Sennar Sugar Training Centre.

(b)To coordinate with the work of the other international
ezperts on the project and in cooperation with the team
(international experts and counterpartsj;develop, in accordance
with the needs , an approach, strateqgy, methods, techniques
and curriculum for various programmes within his specialized
field.

(c)To train the counterparts that need training within his
field.

(d)To act as Deputy to the Chief Technical Advisor to the
whole project.

(e)Prepare progress report and final report at the end of the
assignment(s).




- 456 -~

5.0 ACTIVITIES.

5.1 Briefing in Vienna.
During the two days briefing 5-6 January 1989 at UNIDO

headquarters in Vienna, the expert was briefed by the
responsible officers in order to be prepared for the
assignmeent at the duty station in Sennar, Sudan.

The expert left Vienna for Khartoum,Sudan 7 January 1989.

5.2 Travel to Duty Station.
The expert arrived at Khartoum 8 January 1989.

After visits and introduction at the UNDP office , Sugar
Project Implementation Committee (SPIC) ,and other needed
administrative duties the expert left Khartoum 11 January 1989
for travel to Sennar.

5.3 Introduction at the Duty Station.
The expert arrived at the Sennar Sugar Training Centre

12 January 1989.

After introduction to the centre managesent and the two
appointed counterparts ,Mr Osman El Tahir Ali, head of the
mechanical engineering department and Mr Mohammed Abbas
Mohammed , instructor in the machine shop a tour was arranged
to see the centre facilities.

The Chief Technical Advisor of the project informed the expert
that the third selected counterpart was on temporary leave of
absence.

The impression of the centre management, as well as
counterparts was positive and the expert looked forward to
future cooperation in fulfilling his duties at the training
centre.
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5.4 _Back up facility's.
The office facility and administrative staff where not up to
required standards froam the beginning of the assignaent.
However during the experts stay both the facilities and
qualified staff were upgraded for the benefit of the centre.

The housing as provided by the Sennar Sugar Training Centre
was brought to minimal, acceptable standards. No cooking
facilities utensils or crockery were avajilable on arrival.
The Expert had been suitably briefed by the C.T.A before
living Khartoum and purchssed an electric hob, various pans
and containers, bed sheets and blankets.

After extensive cleaning and maintenance by the Expert,his
wife and support from the centre the house became tolerably
for three montr stay.

The house lacked the proper maintenance as well as needing
househcld furniture and goods. it is recommended that the
centre improve their awareness of maintenance in order to
maintain the planned lifetime of the houses and equipment.

5.5 Study visits.
To get acquainted with the management, training officers and

international experts in the sugar estates, two estates tours
were organized.

The first visit was to Sennar Sugar Estate 14 January second
to Assalaya Sugar Estate 24 January.

The expert was accompanied by Mr Clanton the appointed expert
in training methodology.

During the organized meetings and estate tours the experts had
the opportunity to discuss nceeded training in various critical
areas of the estates.

The two study tours were interesting and useful for the
experts future work.

Another interesting and informative visit was made to

Wad Medani Vocational Training Centre.

After the study visits the Expert prepared a progress report
for the C.T.A of the project.
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5.6 Essential meetings.
After the well organized study tour to the sugar estates,the

expert had the opportunity to attend several meetings with the
sugar estates training officers as well as other international
experts.

One essential meeting was held 8 February in the Sennar Sugar
Training Centre. In the meeting the expert could discuss
subjects within his field of specialisation.

The expert could also follow up important issues with each
training officer and iuaicrmational expert when needed.

Other important meetings was held in Khartoum when recruiting
new instructors for the centre 4-5 February.

The Expert contributed by assisting the centre management in
the interviewing of 3?0 candidates and the subsequent
appointeent of 4 counterparts.

5.7 Training programmes.

Training of trainers.

A three weeks training of trainers programme was organized

12 February for training of instructors and invited staff from
the industry. The expert contributed by lecturing on the
awareness of maintenance in designs and developing advanced
training programmes.

Maintenance Awareness Training.

A maintenance awareness training course was organized
11-12 March for training of counterparts, instructors, and
production engineers from the Sugar Estates. .

The objective of the course was to increase the awareness of
maintenance as well as understanding the the principle of
organization of maintenance, systems, and techniques.

Prior the training course the Expert and the appointed
counterparts designed a two weeks course covering the
general principles of maintenance.The designed course can be

used as an maintenance awareness module in connection with
other courses carried out by the Centre.




6.0 ACHIEVEMENT AND PROGRESS.

The counterparts as well as instructors within the Sennar
Sugar Training Centre have learmnt the general principles of
industrial maintenance, organization, systeas and techniques.

The centre instructors have gained the knowledge to carry out
training assessment and analysis related to a qualifier
required during the needs assessment in the sugar estates.

The qualifier related to the mechanical engineering department
is a description of all machines and equipment in use in the
field of mechanical engineering and maintenance.

Training officers from the sugar estates as well as the
training centre are aware of the importance of close
cooperation in order to integrate the training activities
carried out by the centre to the actual needs within the
sugar estates.

Work plans were made for personnel,premises, materials, and
equipment. One included in this report and C.T.A's final
report.




7.0 CONCLUSIONS AND RECOMMENDATIONS.

The sugar estates concerned need assistance in training to
improve maintenance performance in various fields.

The above findings were made after factory visits and study of
the present maintenance procedures,meetings,discussions with
estate management, and training officers as well as own
judgement as expert in this field.

The major present maintenance procedures need a systematic
approach.

The working cycle of an sugar estate provides however a very
long annual maintenance window every season.To properly
utilize the annual maintenance window and carry out all
maintenance requireaents is very difficult without a
systematic condition based maintenance procedure.

The present maintenance procedure used is to operate to
failure and then repair. This generates high maintenance costs
due to over consumption of spare parts.

The present procedures have also other drawbacks like frequent
disturbance in production or difficulties to maintain the
required quality for the finiched products.
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7.1 The sugar Estates.

The sugar estates must recognise that maintenance is one of
the key-resources to maintain and keep up planned production.

With well organized and systematic maintenance comes the
following benefits:

-Increased possibilities to achieve the planned production.

-Decreased maintenance costs.

-Reduced consumption of spare parts.

-Better working environment in the estates.

~-Increased safety for the personnel’.

-Improved quality.

-Improved profitability.

It is a must for topmanagement in any estate to be aware and
recognise the importance of maintenance. The estate policy
towards maintenance must be well known by all employees
working in the estate.




7.2 The Sennar Sugar Training Centre.

General.

It is recommended that the Training Centre introduce training
in organization and management of maintenance as well as
maintenance administration, systems and techniques.

It is also recommended that the Training Centre have the

support from SPIC to enable it to introduce and convince the
topmanagement from the sugar estates to recognise saintenance
as one of the key resources for achieving planned production.

One method proven to be efficient is the introduction of
maintenance awareness seainars for topmanagement from the
sugar estates.

The main objective of the seminars is to convince
topmanagenent to recognise maintenance as one of the important
resources to achieve the planned production as well as
maintain the planned technical life time of installed
production machinery.

During the Top-management seminars, it is recommended that the
Centre Director or deputy will participate and give
information regarding the centres resources for training in
maintenance managemsent, systems and techniques.

When the convinced and highly motivated topmanagers return to
their estates, they will look forward to sending their
personnel to attend training in maintenance carried out

by the centre.
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7.3 Mechanical Engineering Department.

The Mechanical Engineering Department shall at all times
follow the purpose and goals set up for the Sennar Sugar
Training Centre.

7.3.1 Purpose of the Mechanical Engineering Department.

The Mechanical Engineering Departmeant is responsible for
providing production oriented trair._ng to improve skills and
efficiency in mechanical engineering and maintenance for all
personnel working in the sugar estates concerned.

7.3.2 Goals for the Mechanical Engineering Department.

The Mechanical Engineering Depart!ent shall at all times
follow technical developments within the department's fields
of specialisation.

Training activities carried out by the Mechanical Engineering
Department shall at all times be production performance
oriented.

The training assessment and analysis of training needs shall
result in a cost effective ranking, of training programmes
considering the best utilization of the department's resources
and the impact of the training.
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7.3.3 Training programmes.

The training modules, courses, seminars, workshops or
programmes shall be designed and developed in accordance with
the training methodology approved for the Sennar Sugar
Training Centre.

The training programmes planned and carried out shall at all
times follow the purpose and goals set for the Mechanical

Engineering Department.

Training assessment and analysis for the various fields of
mechanical engineering shall be carried out following the
work plan set by the centre management and the prepared
guidelines for developing modular training programmes.

It must be recognised that the training assessments and
analyses have to be made in close cooperation with the line
department expert and the training officer from the sugar
estates concerned to ensure that the purpose and goals of
the Mechanical Departments training are fulfilled.

After a study tour visiting two sugar estates and dissusions
with management from the engineering and maintenance side a
number of critical areas in mechanical engineering and
maintenance that needed training where scheduled.

With the scheduled critical areas of training needs as a base
a preliminary two years training programme can be recommended.
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7.3.4 Maincenance.

It is recommended that the awareness of maintenance should be
improved by introducing the general principles of maintenance
in all programmes carried out by the Centre.

Further assessaent and analyses of training needs in the field
of maintenance shall be made following the training
methodology approved by the centre as well as the UNIDO
training manual for leaders of seminars on industrial
maintenance in developing countries.

Training assessments and analysis have to be made in close
cooperation with line departmsent expert and the training
officer from ihe sugar estates to ensure that the purpose and
goals of the mechanical department are fulfilled.

7.3.5 Maintenance management training.

It is recommended that training in the field of maintenance
will be carried out following an international recognised
philosophy of maintenance.

Maintenance adainistration systems, manual or conputer-aidéd
shall be adapted to the recognised philosophy of maintenance.
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7.3.6 Computer aided maintenance.

A systematic approach towards maintenance reguires training
covering the general principles of maintenance as well as
maintenance administration , systems and techniques.

The Mechanical Engineering Department is recommended to have
the capability to provide maintenance management training
using modern administrative aids like computer aided
maintenance systeas.

The department is also recommended to provide training using
manual maintenance systeas.

The manual systems can be designed and developed within the
department in accordance with the intermnational recognised
philosophy of maintenance.

It is essential that the database's are obtained from the
sugar estates to make the training as realistic as possible.

Establishment and implementation of maintenance systezs in the
estates can also be provided as in plant training in close
cooperation with line department experts and the training
officer.

Maintenance systems developed by international experts
(MATS-Team) are recommended to be recognised by the Sennar
Sugar Training Centre. One copy of all systems produced should
be kept in the centre library.

Successful implementation of any system,requires training in
use of the system as well as how to administer and maintain
the system.

The centre is recommended to provide -aining in use of
developed systems.




7.3.7 Computer aided maintenance systeas.

Efficient maintenance administration requires a systematic
approach.

On the market of to day,we can find a number of good manual or
computer aided maintenance administration systems.

To maintain and keep a manual system up to date requires
awareness and discipline from the user of the systea.

The sugar estates must adapt modern technology for
simplifying the maintenance administration work. Modern
computer aided maintenance administration systems will be an
efficient tool when implementing the new approach towards
maintenance.

It is important to recognise that the new technology
introduced with computers, printers, as well as software
also need systematic maintenance.

It is recommended that the Sennar Sugar Training Centre
provide training in the use of z.odern computer aided
maintenance administration systems. Please see
recommended software and hardware for this purpose:

Recommended maintenance administration system.
Name of the software: The Idhammar System.

For micro computer type, IBM PC, or compatible.

Operative system M.S. DOS. 3.0.

Software estimated price 1989 14 000 USD.

Hardware IBM PC, + printer estimated price 1989 8000 USL.




7.3.8 Organization.

It is decided that the Mechanical Engineering Department will
have 8 instructors to begin with,inclusive of the head of the
department. At present the department consists of a mechanical
machining section and a welding section. It is recommended
that the departmsent also has a maintenance section.

The maintenance section will carry out maintenance training in
accordance with the purpose and goals set for the mechanical
engineering department.

Training of instructors.
Development and training of instructors in the various field

of mechanical engineering and maintenance is recommended by
using short courses, workshops, or seminars in <udan or
wherever convenient to obtain needed skills as a training
instructor. However, the instructors can nci be experts in
covering the whole field of mechanical engineering and
maintenance.

It is recommended that the instructors shall have a broad
knowledge of mechanical engineering and maintenance and be
able to organize and carry out any training needs in the

field of mechanical engineering and maintenance.

Training support.
It is recommended that the instructors can be supported by

international experts from the various fields of mechanical
engineering and maintenance when needed to provide the
expected quality of training. The experts can be organizations
or individuals which can be assigned in accordance with the
scheduled training activities organized by the department.




7.3.9 Materials, Equipment and Supplies.

The Mechanical Machining Section and the Welding section are
equipped to a certain extent.

During Phase 1 there are additional funds allocated for
rehabilitation purpose.

Their are some urgent machine-shop requirements that have beeh
fulfilled recently like Dividing Head and Foot Stock for the
Milling Machine as well as spare parts and tools for the .

lathes -

Maintenance equipment and tools.

The Maintenance Section is recommended to have basic
mechanical tools for maintenance purposes and also special
maintenance tools associated with.the introduction of
condition monitoring techniques ,reconditioning and in-situ
repair techniques.

Maintenance bibliography.

There is a large number of literature available in the field
of maintenance management and techniques subjects.

Most of the literature, however, is theoretical. Very few
references combines theoretical and practical subjects.

There is one book recommended for training purpose covering
maintenance management as well as systems and techniques.
The name of the book is Maintenance and Reliability by
Idhammar Forlag AB Sweden.




7.4 Summary of recommendations.

1. The Sugar Estates are recommended to improve maintenance
management, systeas and techniques.(7.1)

2. The Sennar Sugar Training Centre are recommended to
provide maintenance management, systems and techniques
training.(7.2)

3. The Mechanical Engineering Department are recommended to
be strengthened in the field of maintenance managesent,

systems and techniques. (7.3)
Purpose and Goals. ( 7.3.1- 7.3.2.)

Prg!a-eSQ (7.3.3—7.3.5)

Computer aided paintenance.( 7.3.6-7.3.7)

Organization. {(7.3.8)

Material Equipment and Supplies. (7.3. 9)




8.0 Work plan.

The below work plan is based on the conclusions and
recommendations in chapter 7.

8.1 Maintenance equipment.
- Placement of order for equipment in priority.

1. Recommended literature.

2. Basic maintenance tools.

3. Condition monitoring equipment.

4. Reconditioning techniques equipment.

5. Computer hardware, software.

Timing, after approval from centre management.

8.2 Maintenance management.
- Preparation of curriculum UNIDO godule IM 100 170,120.
Timing, one months after arrival of CTA and STE.

- Design of modules, teachers/lectures notes.
Timing,after preparation of curriculum.

- Implementation IM 100. Duration 4 days.
Timing, two annual courses.
Maintenance management expert support 2 weeks.

- Implementation IM 170. Duration 4 days.
Timing, two annual courses.
Maintenance management expert support 2 weeks.

- Implementation IM 120. Duration one week.
Timing, two annual courses.
Maintenance management expert support 2 weeks -

- Evaluation of training modules IM 100, IM 170, IM 120.
Timing, at the end of year 1.
Maintenance management expert support 2 weeks.



8.3 Preventive maintenance.

- Preparation curriculum for preventive maintenance systems.
Timing, at the beginning of year 2.

- Design of modules, teachers/lectures notes.
Timing, after preparation of curriculum.

- Implementation of PM-modules. Duration 2 weeks. 4 annual
courses.
Maintenance management expert support 3 weeks.( First course).

- Evaluation of the preventive maintenance modules.
Timing, at the end of year 2.

Maintenance management expert support 2 weeks.

8.4 Reconditioning techniques.

- Preparation of curriculum, maintenance repair techniques.

Metal spraying, maintenance welding.
Timing, 6 months after arrival of CIA and STE.

- Design of training modules, teachers/lectures notes.
Timing, after preparation of curriculum.

- Implementation of modules, metal spraying, maintenance
welding. Duration 3 weeks. 2 annual courses.
Reconditioning techniques expert support 6 weeks.

8.5 Maintenance repair technicues.
- Preparation curriculum, design, implementation of courses
in maintenance repair techniques after further assessment and
analyses of training needs.
Timing, one months after arrival of CTA and STE.
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.0 Constraints.

The following constraints exist within the duty station.

-No communication link, Telephone, Telex, Facsimile
with UNDP, Khartoum oi outside world.

-Houses for experts need maintenance
and household facility's up to European

standard.

-Project cars are too small to be practical.

-Hospitalization or medical care service

can not meet acceptable standard.
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Annex 1.

Training schedule.

The below outline of UNIDO maintenance management training
modules is recommended to be established and carried out by
the Mechanical Engineering Department. Curriculum for each
module can be seen in the UNIDO training manual?

TRAINING MANUAL FOR LEADERS OF SEMINARS ON INDUSTRIAL
MAINTENANCE IN DEVELOPING COUNTRIES.

Outline of training modules.

Module IM 100: Awvareness—creating seminar on industrial maintenance in
developing countries.

Module IM 110; Seminar on industrial maintenance in developing
countries.

Module IM 120: Seminar on the organization of waintenance at factory
level. )

Module IM 130: Workshop—seminar on technical documentation.

Module IM 140: Workshop-seminar on spare parts.

Module IM 150: Workshop-seminar on local wanufacture of spare parts.
Module IM 160: Seminar on maintenance workshops.

Module IM 170: Seminar on the training of maintenance personnel.

Module IM 180: Seminar on arrangements to be made concerning
maintenance when purchasing equipment.

Module IM 190:; Seminar on maintenance costs and budgets.

Module IM 200: Workshop-seminar on maintenance diagnosis in a factory.
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ABSTRACT

REPORT ON TRAINING METHODOLOGIES AND CURRICULUM DEVELOPMENT

by Richard L. Clanton
Training methodologies and curriculum development

tw the traimins ceprability of the Sugar Training
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Cerntre 1 trazirins metrodcloay ano curriculum development thiv-ceagh

- e

e 1 ccuot1on of &2 modert Srainlred system that 1z modular

bazed, parfarmancedi-oarisrdtes and criterion-refersnced and whilch

Upsrades the technlcel end zuperviEory skills of training

officers, frzaners =0l anstractors.

Duration

1F niontihz.

"0

Two aria &

Main Conclusions and Recommendations

Methcaclogy and Curricuium Dev. lopment-Upon arrival of UNIDO
perzornel, no scientific systematic approach to the de=zign and
development of tralning programmes exicsted that would

ztardardized and intearate all trazinind for the Sugar Estates.

Fecommendation: Adopt the Inztructional Syztemz Development (1SI0
sEsroech az outlined in Wntea Nationz and International Labour

Organization documents and prezented ir ztaff development.
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I. BACKGROUND

A. OBJECTIVES

Republic of Sudan represented by th
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Implementation Committee (SFIC) in the Mirnistry of Industry
and the United Nations Industrial Development Organization
(UNIDO) is to increase producticn while reducing production
costs by providing the skilled manpouwer through training,

which is an essential el nt of th

14
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ugar Rzhacilitation

Project.

The immediate objectives are To:

o Rehabilitate and stregthen the Iennar

1
o
a

=Y TYralnln
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Centre (SSTC) complex with the appropriate training
and accomodation facilities.

o Establish an integrated training capacity and
mechanism at SSTC and the four public sugar estates
by providing the training infrastructure and training
and support staff needed to make training a viable
activity for effective job performance orient=ad modular
training to be conducted at SSTC and the facilities of

the sugar industry.
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o Provide induction and up-grade training supplementary
to the national education system of Sudan in order to

develop the appropriate skills and knowledgs to meet

the needs of (a) training officers, trainers and
instructors; (b) engineering personn=2l; (¢! technicians
and operatives; (d)administrative and financial

personnel; and (e) field stafft.

accomodations and cffice space for assignea Sipsrtis.

I

revision was signed in November 1982 but did nct

significantly affect the original agresusnt.

Although the Chief Technical Advisor{CTA) and Senior
Training Exrert(STE) were assign=d to tThes preis.t in Juns
1388, the activities of tnis raport on training m=thodnlogy
and curriculum development toa2k place during a tws and half
month period beginning 3 January 1989, Considerable ground
work had been done by the CTA and STE in training
methodolodgy and curriculum development prior to the arrival

of subject expert. Therefore, all objectives were attained

» even though there were many constraints to accomplishing the

work.




B. State of the Sugar Industry

1

The first sugar mill was established in Sudan 3% i Guneid

in 1962. Since then sugar estates were oper in Neuw Halfa in
1965, Sennar in 1977, Assalaya in 1979 and Kenana in 1980.
All but Kenana are owned and operated by the goverament of

Sudan. Production at Kenana, the private sector Company,

ot

was approximately 295,000 tons in 1985/89 and estimates for
the fiscal year 1986/87 indicated an output of about 210,00
tons. The four nublic sector mills togzther produced

192,000 tons in 1984/85 and 158,000 tons in 19&85/8

h

Froduction capacities of the mills are as follows:

SUGAR ESTATE . o __.__CAPACITY
El Guneid €0,000
New Halfa 90,000
Sennar 110,900
Assalaya 110,000
Kenana 330,000
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C. The State of Sugar Industry Training

The four sugar estates 1n the public sector covered by thsa
rehabilitation project employs over 7,400 professional,
technical and administrative staff and over 15,000 unskilled
personnel on a seasonal basis. Thus, the sugar industry is

one of the leading economic sectors In Sudan.

The positions in the sugar industry cover a wide range or
technical and professional skill requirements. Dus,
houwever, to the increasing unattractiveness of the salary
and incentives package, the turnover has been nigh and
financial constraints have impeded manpower development.
This situation has been recently addressed bty the governpsent
and a better payment structure is being proposed at this

time.

The estates currently depend on the education system of the
country for their supply of personnel at the different
levels. The vVocational Training Centres provide basic
training for artisans, the Polotechnics for technicion level
and the Agricultural and Engineering Colleges for senior
engineers and management personnel. The output, however,
does not appear adequate to cover the full needs of the

industry.




The Sennar Training Centre was established t¢ wide
training within the industry for the required number cf
artisan level employees. The Centre, however, has been
practically dormant the past few years. The main

deficiencies, as noted in annex A to the agreement,

e
Aq
Y

are inadeguate infrastructure and tralning facilirn :, lack

of finance, skilled trainers, equipment, materials as well

as accomodations for students and staff.
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II. EXPLANATORY NOTES

A. Value of Local Currency

The value of the local currency during the period of thnis
repart was 11.7 to 12.0 Sudanese Pounds = $1.00 Us Dollar.
UNDP paid local currency at 4.4 per $1.00 US Dollar making

local purchases and subsistance very expensive,

B. Definitions

The following definitions are presented to avoid possibie
future misunderstanding regarding the integrated systematic
training approach recommended for adoption throughout the
public sector of che sugar industry. References are cited

in the Bibliography..

o Competency-based: A training programme based on the
actual tasks successful workers perform on the job rather

than on textbooks and other sourses removed from the job




itself. (Similiar in meaning to criterion-referenced

instruction and performance oriented training)

o Critericon: A description of the degree of acceptable or

desirable performance.

o Duty: A convenient label given to a broad category of
similiar job tasks (sometimes called blocks or major units

of the work)

o Instructional Systems Development(ISD): ISD is the
deliberate and orderly process for planning, developling and
managing training programmes. It insures that personnel are
taught the skills, knowledge and attitudes essential for

successful job performance.

o Job Analysis: The analytical process used in descibing

humar: work in terms of tasks.

o Job Description: A brief description of the maior

activities performed by a worker.

o Job Specifications: The identification and analysis ot
global, national and specific profiles for a particular

occupation.
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0 Module: A module is a logical and acceptable division of
work within a job or occupation. Similiar to and used

interchangeably with task.

0 Occupation: An occupational area is defined by normal
acceptable usage, but does not vary from international

standards.

o0 Occupational Analysis: The process of analyzing or
breaking down an occupatlion into worthy performances or

tasks performed by workers on the job.

0 Task: & self-contained unit of work which produces a
useful result.
o Task listing: A document listing duties and tasks

performed ny successtful workers on the job.

o Training Need: A training need exists when a work
performance problem can be traced directly to a skill
deficiencey. A training need can thus be described as a
specific skill which an individual must acquire in order to

perform a task effeciently and effectively.

o Training Programme: ©One or more modular units of
instruction that helps to ensure that participants will

obtain the skills necessary to become competent workers,
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Flease note that the term Sennar Sugar Training Centre(SSIC)

is used throughout this repert in order to be consistent

with the terms of reference in the original agreement. The

sign in front of the Centre has been changed tuwice since -

arrival., from National Training Centre to National Sugar

Training Centre. .
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ITI. PROJECT ACTIVITIES

The primary objlective for the expert in treaining methodology
and curriculum development was to strenghthen the training
capability ¢f the Sugar Training Centre in training
methodology and curriculum development through the
introduction of a modern training system that is modular
based, performanced-oriented and criterion-referenced and
which upgrades the technical and supervisory skills of
training officers, trainers and instructors (see Annex

A,"Job Description” SF/SUD/86/003/11-03/Rev.4).

Duties
The Training Methodology and Curriculum Development expert
is to work in close co-operation with other UNIDO experts

and the national staff to:

Focus on increasing the effectiveness of the training

activity by strengthening the industrial training

capacity of the SSTC.
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Provide training to natiocnal counterparts on training
and implementation of 2 modular system of performance-

oriented criterion referenced training.

Flan, organize and conduct appropriate training courses
for national counterparts and instructicnal personnel

which meet expressed needs and focus on:

Methods and procedures for designing performance
oriented training programm=s which result in

increasing trainee performance.

Training methods, techniques and curriculum

development applicable to industrial trainers and

instructors.

Assessment and anaiysis of training needs.

Assist in the design of overseas training programmes

for training officers, trainers and instructors.

Prepare a technical report at the end of the

assignment. .

Additionally, the training methodology expert will -

laise closely with the CTA, STE and national

counterparts to establish an overall strategy for the
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future development of the training facilities at the

SSTC from:

Statistical data prepared by the CTA

Background Information trom briefines by th= CT:

and STE

Visits to at least two Sugar Mills and one

Vocational Training Centre for orientation

Consultations with other UNIDO experts and

national counterpart staff

Advise the national director, CTA and design architect
during their consultations to convert the developmental
strategies into prioritised developmental schedules for

the physicel facilities,

Prepare progress reports and a final technical report

at the end of the assignment.
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B. Activities and Accomplishments

The formal briefing by UNIDO personnel and the uwritten
information provided during the briefings helped
considerably in preparing the exzpert to gather the necessary

information immediately upon arrival in Sudan.

Despite many constraints, much was accomplished during the

brief eight and half weeks in Sudan. Tours and mestTings

u
7]

+ DUSSY

with management personnel at the Sennar snd Assalay
Estates were made; a three week course was planned organized
and conducted for the training staff of SSTC and training
officers of the sugar estates; visits were made to the
Vocational Training Centre and Gizera Agriculture Training

Centre in Wad Medini: a formal meeting of training officer’s
and key SSTC staff was attended; meetings were held with
individual Management and Training Systems (MATS) group
members and SSTC staff; and most importantly liaised closely
with the CTA, STE, the SSTC Director and other UNIDO experts

in producing the findings, conclusions and recommendations

of this report.

In addition, a counterpart for training methodology and

curriculum developmented was recrulited, intervi=usd, hired

and although highly qualified, was trained in &
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comprehensive systems approach to training. Also
participated in interviewing candidates for other SSTC
professional staff positions. The major activities ares

described in more detall in the followlng sections.

Counterpart and Instructor Training

Prior to the arrival of the methodology and curriculum
development expert, a "Staff Development Training Programms"

(se= Annex B, "Programme Plan”™) was conducted for th

g

SSTC professiconal staff and training officials from the
sugar estates. The course was designed to provide & uniform
uncerstanding of one specific model for designing modular

training systems. The model presented was the ILO "Modules

4

Emplovabls 2R111" {MER) a8 de had in STars DeEvelopment

(RN
M1
-y

2

[

lezrning elements produced by the Vecational Training Branch

ot the ILO.

rtaff development training programme in "Instructional

o

A
Systems Development” was designed, developed and implemented
trom 11 FEB 89 throuzh 3 MAR 89 to continue and expand on
the efforts began by the CTA and other UNIDO experts in the
previous counterpart training programme. The primary
objective of the course was to provide an integrated
standardized approach to the design and development of all

training programmes conducted for the National Sugar

Estates.
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Although considerable information was presented (see Annex

C, "Syllabus”) and participants were required to produce

performance documents in all major subject areas, each

person, including the Centre Director who was also a -

participant, saw the need for such an integrated systematic

approach for training at the centre and the sugar estates. -

The Instructional Systems Development Process described in
the program and presented as a recommendation in this report
is as outlined in United Nations and International Labour
documents (see Bibliography). The process is summariz=d in

the following diagram:

INSTRUCTIONAL SYSTEMS DEVELOPMENT

1. Analysis —> 2. Design — 2. Validart

A\\ >

(b

Feedback &'Interaction

(SUGAR ESTATES)

\{

5. pdministrate<——— 5. Evaluate «€ 4. Implement




- 493 -

job analvsasils

Organizational training needs assessment,

(¥
[
A

evaluation and administration were taught by the training
methodology expert. Course design was presented by Mr. Jack
Bye, CTA and writing obiectives and class presentations by
Mr. Ibrahim AbdelMagid Ibnaouf, methodology and curriculum
devslopment ccunterpart. In addition, Mr. Lennart Lygdman,
STE. presented several sessions on production-oriented and
preventive and conditioning maintenance training. The
course evaluation instruments, designed by the participants,
indicated the cours< was hLighly successful in both content

and participant performance.

Although the methodology and curriculum development
counterpart was a recent appointee, late January 1989, he
was highly qualified and assisted with each session. In
additicn, discussions were held daily and sometimes into the

vening on training, methodology and curriculum

- -
lats

e
(14

development.

Tuwo additional counterparts were identified and offers
tendered after the interview sessions at SPIC headquarters
in Khartom in early Feb 1989. However, both declined the
of fers because of Sennar's remoteness and unattractive

salary and benefits package.

Discussions were also held with the CTA and STE regarding

overseas training programmes for training officers, trainers
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and instructors. Several progranmes were identifi=d that
might meet the develepmental needs of several staff members.
The Maeger Institute and pregirams cffered by the American
and International Society rfor Training and Development were
menticned as possibilities for the SSTC Director, Mr.
Fadlabi and the:Training Prosramme Development Head, Mr.

Ibnaout.

To assist in determining future training needs, generai

nstructional steaif for the

J=

prcfiles of the training and
public sugar estates were made rom classroom observations
and discussions with the individuals (see Annex J through
M). ¥o resumes or CVis were availlairle in English and no
formal assessments were made on the individuals. Therefore,

the profiles are genevral in natiure and wa2re developed only

[

through observaticns and olassyroom assignments.

Annex J (Group 1} shows the profile of twe individuals that
were part of the new recruits during Phase I. Both
individuals were above average in aptitude and persconal
characteristics. Although economically deprived because of
the current economic situation in Sudan and thus limited in
social and cultural contacts with pecople from éther
countries, their English asbility and communication skills
male them excellent candidates foy overseas training in an

Eriglish speaking countiyy.
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Annex K (Group 2) profiles the remainder of the recent
recruits for Phase 1. Altﬁough two individuals received
training in Germany, their German and English speaking
ability appeared to be poor. Thus training for this group

might best be done in an Arabic speaking country.

Bnnex L (Group 2) gives a general profile of the training
an; instructional staff on board upon arrival in January
1939. The aptitudes and characteristics of this group are
mostly akcove average. Although four of the individuals mav
need further English tralning prior to recieving trainineg in

English, their comrrehension is generally good and all

zhould benefit from an overseas fellowship.

Annex M profiles three of the training coordinators from the
sugar estates. Their lnowledge. abilities, and aptitude
appsarat te be highey than the group average and shouid he

condsidered for further cverseas training similiar in scope

to the Sennar Centre staff.

Annex N, "Job Description for Department Head, Training
Frogram Development Department” was developed to describe

job requirements and provide guidance for meeting the

development needs of the methodeclogy counterpart.
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Training Officers' Meeting

The meeting with Training Officers and their counterparts on
?7 Feb 89 was very productive in geining informaticn
regarding the problems implementing training at the suger
estates (see RAnnex D,"Minutes of Training Gfficexrs’
Meeting"). All participants indicated that such meetings
we;e invaluable in introducing and coordinating an
integrated systems approach to training and future meetings
will be a necessity. Another meeting was scheduled for 12
March 1589. The Board of Directors and SPIC indicated that

tive Sugar Estates Director General should attend the next

meeTing.

Tours of _Sugar Estates

fours orf the sugar factories in Sennzy and Assalaya wore
arranged by the CTA. The tours showed that the fzcilities
and equipment had deteriated considerably since
commissioning twelve years ago. Meetings with plant
officials showed a lack of understanding or inter=st in
mainteriance and/or maintenance training. No facilities oy
equipment have been allocated for in-plant training, maling
it very difficult for training offirers to'carry out thzii
functicns. This was reinforced during the training

of ficers’ meeting mentioned above.
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Wud Medini Vocational Training Centre

Mr. Ibrahim Ibnaouf, methodalogy counterpart, praviosusiy

worked in train-the-trainer sessions for the Vecational

-
Training Centres and thus arranged a verv thorough and

. informative tour <f the facilities. Althouzh the ILO hss
donated considerable eguipment and materials for
instructicn, the maintenance and and care of the workshiops
and facilities was zomewhat lacking.
Gizera Agriculture Trainians Centre
A tour of the Gizera Agriculturs Training Centrs was
arranged by the Italian Aide Training Ccnsultant. The
facility has be=2n vituallv dcrmast for severzl vears zco
considerable efforts wers made te upgrade and remodel +he
facilities. The propcsed training orograzinme in agriculifure
equipment technology would talke a minimum of thiree vears o
complete.
Sennar Sugar Training Centye (SSTC)

1l The Sennar Sugar Training entre. which is located within
the Sennaxr Sugar Estate, present facilities conzist of four

workshops with zome eauipment, =i:x claszyooms, a spate warts
stoye room, and limited office npacs 1zas e E, " 2ecch o

Existing Facilities":. in additior, Lhere ars acoomoasdanion:s

for 1ed trainees. seveon pre-fabricated houses for




international personnel when on-site and 15 houses allocated

‘or Jocal staff.

In addition to the directer and administrative personnel.
there was supposed to be 24 professional staff, trainers and
instructors, on board during Phase 1 for training by the
international egperts. However, because of the remoteness.
lifited accomodations for staff and families, and the
unattractivenesz ¢f the salary and benefits package, the
centre was only able te hire a total of 15 instructional

stafi{ during the period of this report.

The materials and equipment for instructiconal purpoeses are
extyem=ly limited (see Annex F,"List of Audio-Visual
Equipment” and Annex G,YReference Materials List"). The
zudio-visual equipment was scattered troughout the
tacilities when the first experts arrived. 5. .ce then. th:
equipment has been stored in the temporary office of the
wethodology expert. Althcocugh the equipment is somewhat
antiguated, attempts were made to clean and repair them.
Tiie STE oxdered the spare parts and upon arrival repairs

were mads on salvageable eguipment.

The reference materials were extremely limited and were kept

lecked in a cabinet. The instructors' did not know what

reference materials were available nor where they were hept.
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Proai:ly the most critical finding was the lack of an
integrated and systematic approach to the dsvelopment of
training programmes for the sugar estates. The center has
been vrctically dermat the past few years and as a result,
training boeth external and in-house, has ceased to keep pace

with the evolving needs. Enroilment figures keot by the

ct

centre i(see Annex H,"SATC Enroilment Figures") retflec
attendance 1n some programs, put don't give any indication
of how many programmes were offered, the type «f training
that took place nor the number of instructional hours in the
progyranmes. R complete overview of management and
administration of training programmes was thuz adiressed
during the staff development traininz programmesz. The
participants in the programmes actually designed the forms

and formats to be feoliowed by the centre aznd the sugar

estates.
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IV. CONCLUSIONS AND RECOMMENDATIONS

Upon analysis of the activities and progress reports
submitted tc the CTA, the foliowing conclusions and

recommendations are suggested.

B. Methodolegy and Curriculum Development

Upon errival of UNIDO persconnel. no scientific systematic
approach o the design and develcepment of training
programnes existed that would standardized and integrate all

training foxr the Sugar Estates.

Re-ommendation: Adopt the Instructional Systems Development
(ISD) approach az cutlined in United Naticns and
International Labour dccuments and presented in statff
development programmes as the process to be followed in the
design and development of all training programmes at the

training cerntre and sugar esztates.

Recommendaticn: Prior to or within the first 3 months in
Phase IT a "ouide to the Design and Development of Traiuing

Programmes" for the sugar estates should be written Lbv the

CTA, STE. methodology and curriculum development exrert or
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other such specialist and approved by SPIC for

implementation.

. Trailning Staff

only 15 of the 24 counterparts at the center were on board
during the training offered in phase I and the Training

Programme Development Department, which is responsible for
training methodnlozv and curriculum development, only hired

a2n empiovee the last six weeks of the project.

Recommendation: Increase efforts to recruit, hire and train

qualifi2d trzining staff at the center and sugar estates.

Recommerdation: The Training Programme Development
Depzrrrent should be reorganized and the following starf

hired and trained:

Training Programme Development Dept. Head (hired:!
2-Erralysts/vwriters

Media Specialist

Graphic Artist

Librarian

Fvaluation Zpecialist

Clerk/Typist



The primary functiosns of the departmer:t would he to provide
instructiconal support to trainers and instructors at the

centre and the sugar estates and conduct the train-the-

trainer sessions.

Although the Training Officers at each estate would ke

primarily respohsible for training needs analysis, in-plant
training and the evaluation of programmes involving
personnel at his estate, the writer/analysts

the sugar estates training officials conduct

traininz needs analysis and occupaticnal/job

addition, they would be a resourse to instruc

reviewing curriculum and insuring it meets ac

standards They must be fluent in English

Rranic.

The m=dia specialist wonld be in charsge orf ail aud3lo-vizus!
equipmerit and also serve as the centre's photographexr and
camera man for video programmes. The graphie artiszt would
assist in curriculum development by helping instructors with
the design of wall charts, engineering drawings and any
other drawings or grarhs required. The evaluation
specialist would assist by coordinating evaluation erfforts
of students, instructors, trainers and prograusmes. Tiwe
librarian would of course be in charge or 511 Yileirsnee
materials and the files Tor sll training programnes desline:
and developed by thz centre and the sugar

British council, througl the eitorts ol tne
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to provide training for the librarisn in an informaticon

retrivial system.

2. Facilities

The centres facilities were poorly maintained and inadequate
for introduction of a modern system of trainirz. In
addition, only one sugar estate had facilities dedicated for

training. The CTA is addrezsirig the facilities in his

m

report andé is working with lacal architects in dezigning

Y

additieonal facilities and refurbishilng sxlsting bl

Recommendation: Include in zll censtruction plans =

g
e
i 1
[N
Oy
m
3

pace and o

]

reference libraxry. audio-visual storaee

1.

fe1 the Program [evelopment Department sta

Recommendsation: Each sugar estate provids a wolrkshaop,

classroom and office space for trairiing coordinators and

instractors.
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. Materials and Equipment

The training centre had limited training and reference
materialse and antiquated audio-visual eguipment lacking

spare parts.

pesomendation: Insert a "training clause” 1in all kid request
documents of cver $£25,000 US Dollars for suppliers of
egquipment and services to provide training manuals and
additional copies oof operations and malntenance manuals for

the training centre.

Recommendation: Prior to Phase Il modernize audio-visual and
currieculium develorment equipment by purchasing TVs with
attached VCEsz, portable overhead projectors and a cemputer

or curriculum

r

wizh related softwere and hardware

developuent {see Aunex I."Equipment Purchase List").

E. Summaryvy of Recommendations

The above recommendations are summarized in order of L]

priority as foilows.

i, Recermendaticn: Adopt. the Instructicnal Systems

.

Daveloprent. (18D) approach as outlined in United Nations and

International Labouy decuments and presented in staff
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developnent prozrammes as the process to be followed in the
design and development of all training programmes at the

training centre and sugar estates.

2. Reconmendation: Increase erfforts tc recruit, hire and
train suzlified training starff at the center and sugar

estates.

3. Recommendatiocn: The Training Programme Development
Department should be reorganized and the following staff

hired and trained:

Training Programm= Development Dept. Head ‘hired)
2-Analvsts/writers

Media Speciali=st

Clevck /Typist

4. Reccmmendation: Inciude in all comstruction plans a
reference iibrary, audic-visual storage space and offices

toxr the Program Development Department staff.

5. Recommendation: Each sugar estate provide a workshop

classroom and otfice spascz for training coordinatorz and

instrustors,
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6. PRecomendal.ion: Insert a "trzining clause” in all bkid
regquest Jdocuments of over $25,000 US Dollars for suppliers
of equipment and services-to provide training manuals and
additional copies of operations and maintenance manuals for

the training centre.

7. Recommendation: Prior to Phase II modernize audico-visual
andé curriculum development equipment by rurchasing TVs with
atrtached VCRs, portable cverhead projzscters and & computey
with related software and hardware for curriculum

develicpmerit (see Annex I,"Equipment Purchase List™).

¢. FRecommendation: Prior to or within the first 3 menths in
Phase II = "Guide to the Design and Develocpment of Training
Programmes" for the sugar estates should be writtzn by the
°Th. STE, methodclogy andé curriculum development expert or
orher such specialist and approved Ly SPIJ for
implementation.

The above conclusions and recommendaticns evolved during a

brief two znd half montl. assignment and thus cannot be all

inclusive. However, similiar to designing training

progrzmmes based on a continuing needs analysis, the .
recommendations are intended to form the basis for

methodcicgy and curriculum development during Priase 11, b=t .

ctitl allow for the flexibilty to meet evolving ne=dz.




LIST OF FORMS
NATIONAL SUGAR TRAINING CENTRE
SENNAR, SUDAN

17 MARCH 1989

The following forms were either given to the instructicnal
staff of the Sennar Sugar Training Center as a handout or
were designed by the participants in the I.S.D. staff
development course. The handouts and participant designed
forms have been requested from the Sennar Sugar Training
Centye.

HANDOUTS

o Course Syllabus

o Checklist for Determining Training Needs

o Training Needs Bnalysis Worksheet

« Task Listing Form

o Task Verification Form

o Task Analycis Form

o Job Description Form

o Job Specifications Form

o All forms included in the MES Staff Development
Program.

PARTICIPANT DESIGNED FORMS

s+ Syilabus

2+ Learning Element

« L=arning Package

D Written Text Example Format

- Performance Test Example Format
¢ Student Evaluation Form

¢ OST Progress Report Form

o OJT Evaluation Report Form

o Student Roster and Grade Report
o Student Control Card

o Cexrtificate of Completion

o Letter of Attendance

¢ Letter of Completion

The participant designed forms were done in Arabic and given
to Ibrahim Ibanouf for final design. .




"aApplication of Modules of Employabtle Skill to Vocational
Training,” Vocational Training Branch, International
Labour Office, Geneva, 1986.

Blank, W.E., "Handbook for Developing Competency-based
s Training Programs”, Prentice-Hall, New Jersey, 1982.

Dictionary of COccupaticonal Titles, U.S. Department of Labor,
WReshington D.C., 1977.

"International Standasrd Classification of Occupations,”
International Labour Office, Geneva, 196z.

Lockwood, D., "Effective Vocational Training Design,”
International Labcur Office, Geneva, 19&6.

"Manual of Training Methods,"” Japan Industrial Training
Assccliation, Inc., International Labour Office, 19&4.

"Modular Training Series,” Turin Centre, International
Labour Office, Turin, 1986.

Stanley, L., "Guide to Evaluation of Training.”
International Center for Public Enterprises in
Developing Countries, 1984.

Stanley, L., "Guide to Training Needs Assessment,”
International Center for Public Enterprises {n
Developing Countries, 1984.
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Durauon

Date required

Duty Station

Responsible to0:

Purpose of project
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ANNEX A

JOE DESCRIPTION
SF/SUD/86/003/11-03/Rev. 4

Industrial Training Expert in Industrial Training for Training
Mcthodologies Techniques and Curriculum Development

Two and a half months
January 1989

Sennar, Sudan, Sugar Training Center (STC), with travel to other sugar
estates

UNIDO Chief Technical Advisor

To swengthen the training capability of the Sugar Training Centre for
audio-visual methodologies, materials and techniques for a modular
training system for performance oriented critcrion referenced trainin a for
upgrading the technical know-how and supervisory skills of raining
officers, trainers and instructors.

The training expen will work in close co-operation with other UNIDO
experts and the national staff and he will:

(a) Focus on increasing the effectivencss of the training activity by
strengthening the industrial wraining capability of the STC,

Applications and communications regarding this Job Description should be sent 1o:

Project Personnel Recruitment Section, Industrial Operations Division

UNIDO, VIENNA INTERNATIONAL CENTRE, P. Q. Box 300, Vienna Austria
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He will provide training to national counterparts on training, and
implementaton of a modular system of performance-oniented criterion
referenced training.

(b) Plan, organizc and conduct appropniate training courses for national
counterparts and instructional personnel which meet expressed needs and
focus on:

- Methods and procedures for designing performance oriented training
programmes which result in increasing trainee performance.

- Training methods, techniques and curriculum development applicable to

* industrial trainers and instructors.

- Assessment and analysis of training needs.

- Will assist in designing overseas training programmes for training
officers, trainecs and instructors.

- Prepare a technical report at the end of the assignment(s).

(c) Additionally, for the preparatory phase, the raining expert will liaise
closely with the CTA, STE and national counterpart to establish an
overall strategy for the future development of all the training facilities at
the STC from:

- statistical data prepared by the CTA

- background information from briefing by CTA and STE

- visits to at least two Sugar Mills and one vocational training centre for
orientation,

- consultation with other UNIDO experts and national counterpart staff.

(d) Advise the natonal director, CTA and design architect during their
consultations to convert the development strategies into prioritised
development schedules for the physical facilites.

(¢) Prepare progress reports and a final technical report at the end of the
assignment(s).

) Acadernic qualificalions:

Appropriate university studies, preferably a degree in
cducation/pedagogy as well as extensive experience in developing and
implementing training of trainers programmes with special emphasis on
performance oriented criterion referenced training activitics.

b) Professional qualifications:

- Ability and expenience to develop and conduct training programmes for
trainers and instrucior training courses which increase the effectiveness
of industrial trainers including skills of cumculum development, aining
mcthods and techniques.

- Possess knowledge of theory as it relates to presentation methods and
tcchniques for industnal instructors, modular training systems and
raining equipment utilization,
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- At least one year of related training of rainers expenence in developing
countries and in strengthening industnal training functions is an asset.

Language English, a working knowledge of Arabic will be an advantage

Background Information:

The former Public Sector of the Sugar Industry in Sudan consists of
factories and sugar cane estates with a joint rated output of 374,000 tons
per annum.

The industry is currently being developed under a World Bank
Rehabilitation Scheme.

UNIDO has responsibility for assisting with the development of needed
training facilities on behalf of the Sudan Government to support the
Rehabilitation Programme.

The Sugar Training Center (STC) has recently been incorpi;mtcd tobe
responsible for the development of a comprehensive training service for
the Sudan Sugar Industry.

It is a strategy formulating body responsible to the Sugar Project
Implementation Committee (SPIC) representing the Government of
Sudan and the Sugar Industry. Management of the Centre is the
responsibility of the Sudanese National Director who reports to SPIC.

A detailed assessment and analysis of training needs has been made by
UNIDO. International funding for the project has been agreed 10 as part
of the overall Sudan Sugar Rehabilitation Programme.

Funding is under the control of the World Bank and includes substantial
contributions from other sources such as the Arab Fund.

As the climatic and natural conditions are favorable for expanding its
Sugar Industry, the Sudan is aiming at becoming self-sufficient for
intemal consumption of sugar.

Later it intends to become an exporter of sugar, particularly to the oil-
producing Arab countries. Therefore, in its development, priority has
been given to the development of this sector. The essential characteristics

of the STC programme will be:
™ (a) A training of trainers programme for:
- training officers
- technical trainers/instructors (full-time)
- - instructors (part-time)

(b) A programme for engincers, scnior technicians and supervisory
personncl.

(¢) Practical training programme for vocational personnel and operators.
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s . ANNEX B.
Qu‘;s‘g’ National Sugar Training Centre,

W T  Senncr.

Staff Development Training Programme.

PROGRAMME PLAN.

Tlfle: The Introduction to a Modular System of
Training to be Developed at the National
Sugar Training Centre, Sennar.

Date: wovemses, 1988 ) | JBye.UNIDO. C‘.T.
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~ 7 Subject Structure.
Naf % Subject Fields. Subjacks.

6.]5 | Follow-up and Feedback:4 a. Evaluating Efficiency and
Effectiveness of Training.

b. Designing and Carrying out
follow-up procedures after
Training.




Y

‘METHODOLOGY

In order to achieve the objective of the programme the following
procedures will be adopted:-

. 25% of time engaged in Seminar-Lecture activities.
75% of time occupied by supervised project work.

i.e. Individual and Group Projects will be assigned
and whilst the time allocation may vary through
the duration of the programme, as necessary, the
ultimate aim is to spent 30% of total time
available on Group Activities and 45% on Individual
Project Activities.

The pattern of time allocation will be:-

07.00 to 07.30 - Seminar, discussion etc. to consolidate the
previous days assignment activities.

07.30 to 09.00

10.00 to 14.00
and
17.00 to 19.00

Prese +ation of subject material.

Group and Individual Projects.

PROJECT ASSIGNMENTS

The Individual and Group Assignments will be selected and
supervised as follws:-

The assignments will be concerned with the detailed develop-
ment of Modular Units and Modular Unit Learning Packages.

The final sessions of the programme will be devoted to the
presentation of the materials developed as a basis for
assessment and evaluation.

INSTRUCTIONAL PRACTICE

The applicaticn of the training materials and presentation
techniques developed during the programme will begin as soon as
possible following completion. To this end the National Director for
Training and the CTA have planned three Training Programmes to begin
on the 3rd December, 1988. These are:-

1. Mechanical - A Practical Course on Skills
Awareness for Graduate Engineers.

2. Auto. Mechanics - Basic Practical Course for Vehicle
Maintenance Fitters.

3. Elect./Instruments - Basic Practical Course for Instrument
Technicians.
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4

2 ‘b'
Fach programme will be limited to (16) participants (ideally 4
from each location) to allow for ease assessment of Trainee Performance
and Validation of the modular units used.

REPORT

* A joint report will be prepared by the National Director for

Training and the CTA.
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PROGRAMME

DURATION

AIM

LOCATION

PARTICIPANTS

Plus

Plus

LANCUAGE

OBJECTIVE

The introduction to a Modular System of Training to
be developed at the National Sugar Training Centre,
Sennar.

Twelve days- 15th to 28th Nov., 1988 (Inclusive).

To provide a uniform understanding of one specific
model for a Modular Training System to be used as a
basis for developing the various Training Programmes
and courses to be established at the National Sugar
Training Centre.

The National Sugar Training Centre, Sennar.

All Counterparts and Workshop Instructors of the
Training Centre.

Nominated Training Officers from the four (4)
Public Sector Sugar Mills.

Any visitors from Kenana Sugar Training Centre,
(as participants or observors).

The language of the programme will be ENGLISH.

At the completion of the programme each participant
will have prepared a Modular Unit based upon the
principles and guidelines set out by the programme
presenter.

The individual Modular Units will be integrated
into a complete Learning Package prepared to
International specifications, codes of practice

and standard format as a group activity.
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ﬁ;‘/. B\Q
N Subject Structure.
:.&1 %| -~ Subjeck Fields. Subjacks.

‘1.4 5| Introduction to the

.System Approach to

Training:- a. The development of a Modular

- System.

b. Definitions and Terminology.

c. The key characteristics of a
Modular System.

2.l 5| The Modular Concept :- a. The philosophy of phased develop-
ment of skills using Training
Modules.

3.}10] Training Needs Asses- -

sment:- a. Training Population Analysis.
b. Preparing a Trainee SpecificatiOﬂ

c. Job Specifications.

d. Identification of Training Needs.

4./ 50| Developing a Mcdudar :

Training Package:- a. Identifying a Modular Unit.

b. Specifying the objective of a
Modular Unit.

€. Job analysis.

d. Task analysis.

e. Skills analysis.

f. Identifying the steps of work
within a Modular Unit.

g. Analysing the steps of work.

h. 1Identifying the Learning Elemen-
ts within a Modular Unit.

i. Writing the objectives for a

. Learning Element.

j. Determining the contents of a
Learning Element.

k. Designing Assignments and
Progress checks for Learning
Elements.

l. Preparing Performance Tests.

m. Preparing Instructional Units fo
future development into Learning

Elements.
“ 5.]25| Implementing a Modular
Training System:- a. Preparing Instructor Guidance
Material,
b. Preparing Trainee Guidance
Material.

c. Managing the implementation of
a Training Programme.

d. Evaluating Trainee Progress and
Performance.

e. Validation of Training Material.
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ANNEX

SYLLARLIS

PROGRAMME: STAFF DEVELGFMENT

COURSE: INSTRUCTIONSL SYSTEMS DEVELOFMENT

LOCATION:  THE NGT IONAL SUEAR TRoINING CENTRES SE NN

DATE/TIME: 11 FER &9 TAROEH 3mSR =T, a7an-1800,

AU IENCE: D
LANGUAGE : CRESERTATIONS WILL EE In ErmlISH.
OBJECTIVES: :
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COURSE CoTLINE:

. 1.0 Intvoduction

1.1 Why train”

1.2 Why Jdo orgamizzticonz not train?
i. The cost effectivensszs of traimind.
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Definitions
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1.
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Ung ANNEX D,

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION.

THE NATIONAL SUGAR TRAINING CENIRE

SENNAR

Seminar held at the Training Centre on 8th February 1989.

TITLE: The current development situation of the Centre and the further
programmed development in co-operation with the MATS Teams.

In attendance:

Mr. Fadlabi - Director of the Centre

Mr. Osman El Tahir - . H.0.D. - Mechanical

Mr. P.N.R. Rao - MATS Team Leader and Training Advisor,
Guneid.

Mr. Abdul Gadar Ahmed Abass - Training Officer, Guneid.

Mr. D. Banks - MAIS factory Engineer and Training Advisor,
Assalaya.

Mr. Moubarak M. Salah - Training Officer, Assalaya.

Mr. M.N. Krishna Murthy -  MATS Team Leader and Training Advisor,
New Halfa.

Mr. K.L. Clanton - UNIDO Training Methodology Consultant.

Mr. L. Lygdman - UNIDO Senior Technical Expert.

Mr. J. Bye -~ UNIDO Chief Technical Advisor.

The Seminar was jointly chaired by Mr. fadlabi and Mr. Bye.

AGENDA
1.0 Welcome : Mr. Fadlabi
2.0 General outline of the Project. Mr. Fadlabi
3.0 The Developing Situation
3.1.  Instructor Training Mr. Bye
3.2. Further Recruitment Policy Mr. Fadlabi
Mr. Bye
3.3.  Future Training Programme Development. Mr. Clanton
3.4. Physical Developments
At the Centre Mr. Bye
In Company Mr. Bye

UNITED NATIONS INDUSTRIAL DEVELOPME; T ORGANIZATION. POBOX 91, KHARTOUM. SUDAN. TLL: 72332
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3.5. The Development Strategy Mr. Bye
Mr. fadlabi
3.6. The Overall Philosophy Mr. Bye
4.0. Maintenance Management Goals Mr. Lygdman

5.0. Open Discussion

The Objective - To identify Training Priorities and
a Unified Approach.

SUMMARY

1. In his opening remarks the Director of the Centre welcomed all the
visitors to the Centre referred to the conspicuous absence of any
representation from the Sennar Sugar Mill and also regretted the absence

of Mr. Suliman Koko the Training Officer from New Halfa whose apologies
for absence were noted.

2. Early emphasis was placed by the Director on the need to build up a high
level of co-operation between the MATS Teams and their appointed Counter-
part Training Officers with the Training Centre in order to strengthen
the training activities at the individual Sugar Mills.

The visiting participants were invited to make specific requests for
assistance from the Centre.

3. 3.1. Instructor Training would be the focal issue for immediate
attention (Bye) however this concept needed assistance from the
meeting to resolve priorities to provide most effective service

to the Sugar Mills in the short-term andlay a foundation for
long-term planning.

Some documentation had been made available within the past few
days which needed analysis before long-term programme planning
could be undertaken.

3.2. (a) Mr. fadlabi re-affirmed the recruitment policy of the
Centre in only accepting suitably qualified and experienced
candidates for recruitment and training as Instructors

indicating that if the best applicants at interview did not meet
sf:cific criterea then no appointment would be made.

(b) Mr. Bye developed the concept of having a group of full-time
Instructors at the Centre as the core of the training
infrastructure and by taking the best operatives/workers/
supervisors for training in a limited area of their own
occupation then a number of trained on the job Instructors
could be brought into action fairly quickly.

NITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION. PQBOX 913, KHARTOUM. SUDAN. TCL: 72332
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Various ihterjections were made, such as:

- Krishna Murthy - The overall policy would seem Qlright but there were
’ several very urgent needs identified in his report to
the Centre Director.

The Centre must deal with pcople from the Sugar Mill
besides continuing the development programme.

s D. Banks - The size of the task ahead may be best addressed by
establishing Training Departments at each Sugar Mill to
cover all training activities as a preliminary to
training at the Centre.

There is a distinct shortage of resoures at the Sugar
Mills to undertake this task.

Biggest problem - What incentive could be used to
recruit trainers?

Krishna Murthy - An indication of support from Top Management would help
and the next meeting should include the Director

Generals whose very presence would show a commitment to
training.

P.N.R. Rao - Certain aspects of training could only be covered
IN-PLANT is pure terms of COST EFFECTIVENESS partic-
ularly Plant Operation, Process and Quality Control
since a Pilot Plant would be far too expensive for the
needs of the industry at the Training Centre.

fFrom the general discussion several points were raised to be held for further
consideration under other items.

3.3.- Mr. Clanton discussed the need for full co-operation in the co-ordination
of training development and training activities.

~ Top Management must be fully committed to training and identify/support
the role to be played by the Centre.

- The results of training must be seen to be an improvement in performance
allowing the gain to be recognised as something tangiable.

- - When the role of the Centre has been precisely defined then if would be
essential to prepare a "Training Policies and Procedures Manual" which
would require full approval and be 'signed off’ by Top Management.

3.4.~- '.. Bye referred to an outline proposal he had prepared for extensions

t.. ... existing facilities at the Centre. This had been discussed by
the L. . . the Donors, SPIC and the Consultant Architects along with
the Dire.i... and C.T7.A. when informal approval was given to the Architects

to proceed wiih an Initial Design Froposal.

- The rationale, analysis details and proposal had been submitted to UNIDC
and whilst the full Quantitative Survey has been distributed by them the CTA

had not yet received approval and clearance the details could not be
made available.

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORCA. HIZATION, POBOX 913, KHARTOUM, SUDAN. TEL: 72332
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Sketch plans were presented to indicate the extent of the proposed
development of the physical facilities.

Refering back to para 3.2. and certain points tabled during the dis-
cussion it was evident that none of the visiting participants had the
slightest notion of the Terms of Reference of the UNIDO Input at the

Centre. It was resolved that these would be circulated before the next
meeting.

The main item for further consideration being the establishing of
Training Departments with acceptable facilities to carry out Basic
Training on Site.

It is most evident that cunsiderable expansion is needed to the
reference in Para 8.1. of the Pradoc, ~ local Inputs - quote -
Adequate training facilities for the four training departments of the
four Sugar estates will be provided - unguote.

This matter has obviously a well guarded secret from everyone not
directly associated with the UNIDO Input.

Items for further consideration were:
i. Should the Training Officers be on the NSTC Budget?

ii. What form of link needs to be established between the Training
Officers and the D.D.G's of the Sugar Mills.

Attempts should be made to create a direct link of the Sugar
Mills.

Create a new Job Yitle - replace Training Officer with TRAINING
MANAGER.

The C.T.A. referred to the Prodoc section 5, Para 5.9., item 3 - an
extract quote, reference the report on Phase I - "no training would
yet be provided for the sugar estate personnel” going on to explain
that the present training programmes at the Centre, together with
earlier programmes were being run for the specific purpose of:

i. Evaluating the Instructional Materials prepared by the Staff
of the Centre.

Evaluating the existing training facilities (accomodation and
equipment) and

iii. Assessing the performance of the Instructors.

It was noted that any skill upgrading which took place was a bonus
which was a result of the particular Development Strategy adopted.

The Centre Director asked for continued support from the MATS Train-
ing Advisors and the Sugar Mill Training Officers by selecting suitable
candidates to be trained and by monitoring the performance of the
trainees on their return to the work situation.

A follow-up procedure would be designed hy the participants of the
present Staff Development Programme.

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION, POBNX 913, KHARTOUM. SUDAN, TEL: 72332
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3.6..

4.0.

5.0.

Mr. Bye briefly outlined the underlying philosophy of developing a
Modular System of Training whereby selected Modular Units (developed
‘at the Centre) could be combined to build up a tailor-made programme,
short course or full scale apprentice training programme.

It is possible to phase the training into clearly defined compartments
or packages by this method.

The System was built up by translating Job Descriptions into Job
Specifications identified in terms of required Modular Units, hence
qualifying the actual training need for any Job.

The precise training requirement of any individual is then identified
by allowing "credits" of Modular Units (by assessment or actual
completion).

The ultimate objective being that all personnel would complete the
necessary training as a pre-requisite for promotion.

Mr. Lygdman presented specific ideas on the development of all aspects
of training to be oriented towards maintenance and good house keeping
methods. The target being for Management Personnel to be convinced
that Maintenance Management Procedures are the real key to arresting
the decline in plant performance.

It was agreed that no radical changes cculd be made until Senior
Supervisors and Managers began to believe in the case for Planned
Maintenance and began to practice it with total commitment.

This led to a broadening of the discussion leading naturally to item
5§ of the Agenda.

Open discussion - The following are some of the main items tabled:

5.1. Stores and Inventory Control Training is needed i.e. Spare Parts
Management.

5.2. Instrumentation for all parts of the plants was urgently required
- A very costly process - some areas of the mills were running
“WITHOUT ANY INSTRUMENTS FUNCTIONING.

5.3. Pump Maintenance - a critical area for the industry - was of
considerable importance, Mr. Banks was having some success with
planned maintenance of pumps.

5.4. Other items mentioned were:

1. Auto-Electricians Training
2. Training for Factory Fitters
3. Training of Irrigation Workers

4, Maintenance of Camico Cane Harvesters

5. Hydraulic Pump Maintenance

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION. PQOBOX 913. KHARTOUM. SUDAN. TEL: 72332
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6. Hydraulic Systems Mointenance
7. Boiler Maintenance.
5.4. It was decided to circulate a list of priority needs for each

Mill in order to rationalise the many areas mentioned to provide
a priority timetable of troining activities.

5.%. - Further attention was given to the need for urgent training in
Boiler Operation and urgent training in Boiler Operation and
MainLenance.

— Ihere is a need for some expression ut Covernment Policy concern-
ing Uperational Stundards, lesting and Certificulion for Builers
and Pressure Vessels.

- Some authority is required to monitor Boiler Maintenance Manuge-

ment.  This could be vested in an Institution such as the
National Sugar Training Centre.

6.0. RESOLUTIOGNS

The following items were RESOLVED:

6.1. This type of meeting should continue on a monthly basis.
6.2. Date of next meeting 12th March 1989.
6.3. The C.T.A. would provide copies of the rélevant sections of the

UNIDO/SPIC Agreement.

6.4. Based on the discussions wilh respect to atem 3.2., the Traiming
Of ficers would prepare individuul prupusuals outlining the require-
ments necessary to establish a credibic iraining Development ut
his particular Sugar Mill. This multer could be discussed
further for inclusion in the Phase 11 Proposul.

6.5. A PILOT PLANT is not a necessary ilem since training could be
carried out wholly in-plant and thus removing what was seen as

an extravigance and by far the lesst cost effective aspett of the
whole training proposal.

6.6. It will be necessary to have a Training Policies and Procedures
Manual approve i in the near fulurc.

6.7. The Training Officers and MAIS lraining Advisors would support to
the best of their ability the present development activities at
the Centre.

6.8. Ihe education of Supervisors und Managers in Muintenance Mansg:-
ment Procedures iu an aspect which would help in promoting the ides
of giving the Centre maximum supporl.

6.9. A priority list of Training Progrummes/Short Courses would be
established.

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION. POBOX913. KIARTOUM. SUDAN. TEL: 72332
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6:.11]. ) All truining should be administercd by the Centre with the
: Director beinyg Lhe une person responsible fur co-ordinating all
aspects of training for the industry.

6.11. The Centre should go uhead i~wmediately and establish o 1 year
Off-the Job Apprentice Training Scheme.

MAJOR CONCLUSIONS

By the Project C.T.A. and recorder of these notes
1. There is an enormous wealth of good will and positive motivation fucussed
on the desire to succeed by all concerned wilhh the troining silustion
within the Sugar Industry of Sudon.

2. There is a certain degree of backwardness and luck of confidence, best
described in English Terms as - "Nobody is prepored to grasp tne Nettie"-

3. This is no longer the case. It is evident to all those seriously concerned

with the Sugar Industry that unless TRAINING brcomes a most desireable and
necessary part of the production process the gradual decline in production
efficiency will continue to accelerate.

4. Unless Management are convinced immediately for the need of training in all
areas then they automaticully identify themselves as the major conttribulors
to the eventual destruction of one of the nations greatest natural areas of
economic growth.

One final observation is necessary in on attempt to attain complete co-
ordination of effort is that the Centre must exerv more i1nfluence on the
developmental situation since a particular model o "MODULAR TRAINING"
has been set 1n place at the Centre. Yel there is, as vet, not a
complete appreriation and underslanding of the oversll philosophy und
presentation format. This must be addressed at a further meeting.

UNITED NATIONS INDUSTRIAL DEVELOPMENT GRGANIZATION, ROBON w13, KHARTOUM. SUDAN. TEL: 72332
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ANNEX F
LIST OF

AUDIO/VISUAL AIDS

Transparencies in Box

* i
Pransparencies in Roll
B

Overhead Projector (Working)

- Gakken

- Model GPJ-530 R
- Serial No. 25785
- Motor 15W

- Lamp

- 220V/650W DYR GE-USA 87
- 220V/650W C E-E USHID
- 230V/650W B-C

- Fuse 5A

film Projector 16 mm (Working)

- Bell & Howell
- Tq Il 1658 Specialist
- Model A
- Serial No. 50700
- Lamp for film
- 24V/250W EMM SYLVA
- Lamp for sound
- 4v/0, 75A Thorn C29 P30S
- Fuse T 4A/250V
- Directamotion Part No. 014128

- Loudspeaker

Carousel Proiector S5-AV2000 (Working)

- Kodak
- Type G 5062890
- Lamp
- Halogen 24V/250V¥
- Bellanhot A1/223 64655
- Fuse 220/250V T1,6A

13

05

01

a1




ﬁa}oiusel Projector

- Jov -

S-AV1000 (Working)

-~ Kodak
- Type 355485
- 110/250
- Lamp
- Bellaph
- 24V
- Fuse 240V/4A

Carojusel Projector

V-190W

ot 0650 1A 64640
/150w

S (Working)

- Dodak
- Type 296138
- 110/250
- Lamp
- Bellaph
- 24V
- Fuse 250V/4A

Cassette Recorder

- Philips Stereo
- Loudspeaker (2

- Microphone (2
Epidiascope (Not

- Liesegang E9 5Su

- l6cm x 19cm

- Lamp
- 9E ©280
- Philips
- Fuse 5, S5A Kailt
- Starter

- ST. 400 for

Socket for Star
- Type T.t.1

v-180

ot 0650 1A 64640
/150W

(Not Working)

N 2405
off)
off)

Working)

per

733 05102
HPI-TD 400W/F FC2

HQ1-400W
HQ1L.-400W
HQ1-1S-400W
HG1-1000W B832C0
HQ1L-1000W 83100
tex

A5019

01

01

01

02




- LIST OF SPARE

= Jo -

PARIS AS ORDRED TO THE AUDIO/VISUAL AIDS

Overhead Projector

Film Projector 16mm

Carousel Projector

Carousel Projector

Epidiascope

Gakken

Lamp 220V/6450W DYR Gt -USA 87 06
or
220V/650W € E-E USHID
or

230V/650W 8-C
Fuse 5A 10

Beil & Howell

Lamp 24V /250W EEM SYLVA 06
Lamp 4v/9, 75A Tharn C29 P30S 06
fuse T 4A/250V 10

Kodak S-AV2000
Lamp Halogen 24V/250W

Bellephot A1/223 64€55 06
Fuse 220/250v T 1,6A 10

Kodak S-AV1000

Lamp Bellephot 0650 1A64640 08
24V/150HW
Fuse 250V/4A 18

Liesegang €9 Super

Lamp 9€£ 9280 733 0U5102 24

Fuse 5, S5A Ksalt 10

Starter ST. 40C0 for HQ1-400W 04
HQ1L--400W
HQ1-T5-400%

HG1-1000vW 83200
HQ1L-1000W 83100
Sockat for Starter T.E.1 AS5019 04
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ANNEX G

REFERENCE MATERIALS LIST

LIBRARY BOOKS

The Books are divided into the following sections:

1. Fitting and Machining (F.M.)

2. Welding and Plate/Sheet Metalwork (W)

3. Automotive and Diesel (A)

4. Plant Maintenance (P.M.)

5. Engineering Drawirg (£.D)

6. Sugar Engineering, Processing and (S.E.P)
Chemistry

7. Instrumentation, Electrical and (1)
Electronic

8. Training Methodology and Training (1.M)
General

9. GQGeneral (includes administrative, (G)

academic, supervisory, basic subjects etc.)

Books in the library are marked with the Scction Symbol
(E.G.P.M.) and the book number.




S.N.

1.

2.
3.
4.
5.
6.
7.
8.

9.
10,
1.
12,
13,
lq.
15.
l6.
i7.
18.
19.
20.
21.

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.

33.

34,

FITTING & MACHINING

DESCRIPIIONM

‘General Shop' Goodbeart & Willcox

"Exploring Metalworking" J. Walker

"Modern Metalworking Walker, Goodheart, Willcox
"Machining Fundamentals J. Walker

Basic freficiency in Metalworking"ABB Arabic
Grundfacne F.D. Metallgewerbe ABB.
"Construction in Metal ABB.

"Manual for operation & Maintenance of Milling
Machines

"Fundamentals of Engineering Mechanics Levinson
"Metal-cutting Tool Production " palay
"Benchwork Makiyenko

“Machine Tool Desiagn. v0oi-1

"Machine Yool Design v01-2

" " " " vel-3

" " o " vol-4

EITB 8ooklet FYT-3 Machining Processes

EiTB Booklet FYT-3/52 Tool Grindinn

£E178 Manual Module dz Turing Fart 1

EITR Manuali Module H23 Turing Part 2

" # " Ha Milling Part 2

" i i H29 Milling Part 2

5 Grinding Part 1
Grinding PT. 2 VOl.1
Boring

31
28
1

I X T

Machining for Tool Making
& Experimental work.

EITB Manual Module H26

" " " H} Mechanical Fitting Part 1

Hys

H
24
£1TB FYT booklet No. 1 Terminology, Tools Technigies

£EITB Training Module HZQ

£1TB Handbook for Part "A" of first Year Training
Engineering Crafts

EITB FYT. Handbook for first YR Training - Men &
Technicians

Inspe~tior, & Measurement

Mechanical Fitting Part 2

Instrument Fitting

Instrument Fitting

EITB Training Element A3 Capstan Bathe

Qry.
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DESCRIPTIION
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35.

36.
37.
38.
39.
40.
41.
42.
43.
45,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
€2.
63.
64.
65.
66.
67.
68.

£ITB Training

[1]

Element

A4
A7
03
F5
F8
F11
Fl4
Gé
G7
82
B3
Cl
C2
c3
C4
D1
D4
D5
07

Elementor Lehrgang Metall.

ABB "General Instructions o

ABB -

"Measurement"

Turret Bathe

Work Holding

Tool Holders

" L]

Stops & Trips

Knurling Tools

Capstm & Turret Bathes
Production Exercises
Limits & Fits

Workshop Galculations

~-Mi-cromers

Gaugres

Bore Gauges
External Gauges
Mztals

Drills Reamers etc.
Boring Beres
Turning Tocls
Ausbldg. Absch. 1"

n Turning”

Intems "Technology - Metal Part 1"

Intems "Workshop Exercises Metal”

Machine Elements "Dobrouolsky”

EITB Training Element No.

"

"

D.8. T.ps & Diesetc
D.9. Sharpening Tcols

£ITB Training Element No. F9 Speeds & Feeds

" F

" c.

Instructions for Machinists

"

Tool Pozt Grindgers P.

19681

10 Coolant & Swarf

1 Safe Working

& Fitters V0l1-1 Shell
" " v0l-11 Shell
" " VG.-111 Shell

b -— -b - -d -— — - -t — -—

P S S
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INSTRUMENTATION
S.N DESCRIPTION
1. Process Instruments & Control Handbook Considine
2. "Transistor Circuit Design” Texas Instruments
3. "Electronic Engineers Handbook" Fink
4. "Semi-conductor Data Library Vol.6" Motorola Inc.
5. "Code for Temperature Measurement - Part 2" B.S.I
6. " " " " Part 5
7. o " " " T.62 B.S.I
8. "Methods for the Measurerent of Flind flow in Pipes
Part 2" B8.S.1.
9. "Metnods for the Measurement of Flind flow in Pipes
Part 3 B.S.I
10. “Designihg with TTL Integrated Circuits" Morris &
Miller Texas Instr.
11. "Instrument Technology” Vol.1" E.B Jones
12. "Handbook of Applied Instrumentation” Considine
13. "Instrumentation & Control Manual"™ Lotus-Foxborsa
14. "Instrument Trainees Course Manual” Lotus-foxbora
15, "Instrumentation Course Textbook HVA
16. "Electrical Distributicr” HVA Textbook
17. "Mcasuring & Control Equipment HVA Textbook
18. "Meet en Regelen" Dow.
19. "Instrumentation”" Dow.
20. "Transport Van Vloceistofien 4.S5.W." 1Inhoud Deel 3
21. "Hoofd Stuck X 3 Appeudages” Dow Manual (3Parts)
22. "£ith Fyt Handbook" Electrical & Electronic Technigues
23. Basic Electronics” Grob
24. Intems - "Electricity" (90-217-5000-7)
25. Eitb Manual Module G22 - 1 Rotating Equipt. Voi. 1
26. " " " 622 - 2 " " " 2
27. " " " G2 -1" " " 1
28. " " " gz -2 " " " 2
29, " " " J2 Electrical Maint.
30. " " " G3 Electrical Fitting I
31. " " " G23 Electrical fFitting I}
32. Instrument Instructors Course Manual - Lotus - 5 Vols.
33. Eitb Manual Mocule G.I Static Equipt. Vol.l
34. " " " G.l. Static Equipt. Vol.ll
35. " " " G21 Static Equipt.

lTesting

-)—A—h—lN—l—l-l-—l-—\—l.—l—l—l—ﬂ—l—l-—l—l—l

-
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Set
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S.N. DESCRI1IPT 1 ON ary.
36,  Eitb Manual Module J22 Electrical Maint. PT.2 1
37, om o " 627 Rotating Equipt. PT. 1I 1
39. " " " G4 Electrical Assembly 1 T
39. " » " G24 Electrical Inspection 1
40. "Basic Electricity Kaufman 1 .
41, Foxbore Instrumentation Instructions 13FA. 1
42. Foxbore Instrumentation Instructions 12A. 1
43. Foxbore Instrumentation Instructions 69TA 1
44. " " " 1352
45. " " " 11AM 1
46. " " " 11GM 1
47. " " " 120F 1
48. " " " 130 1
49. " " " 102 1
50. " Process Control Instr. 3
51. " Instrumentation for Sugar Processing 1
52. " Process Instrumentation for the Sugar Indy. 1
53. Eitb Training Element - Module G.1. 1
54. " " " " G2 1
55. v " " 63 1
56. " " " " G4 1
57. " " " " g2l 1
58. " " " " G22 1
59. v " " " 623 1
60. " " " " G24 1
61. " " " " I 1
62. " " " " J22 1
6. Eitb Booklet 3/41 Wiring & Soldering 1 .
64, £itb Booklet 3/40 Coil Winding 1
65. "Instruction Manual - Instrument Mechanic " Shell 1
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AUTGMOTIVE
S.N. DESCRIPTITION
1. Instructional Guide for motor Vehicle Mechanics PT. 1
; Shell
. ¢ " woom " " PT. 2
Shell
3 "Automotive Service Technology "Book 1" Tempest
4. "Automotive Service Technology "Book 2" Tempest
5. "Principles of Wheel Alignment Service Bacen
6. "Electrical Systems - FO0S - 20B "John Deere
7. "Automotive Electrical Equipment” Grouse
8. "Operation Guide SEB4.5415-01 for Caterpillar Engine
3408/3412
9. "Lucas - CAV T. Manual C2127.E" Lucase
10. "Lucas - CAV T. Manual 2124
11. "Automotive Chassis & Body" Crouse & Anglin
12. "Automotive Tune-up" Crouse & Anglin
13, "Automotive Mechanics" Crouse 7th Edition
14, "Motur- Vehicles™ Artamonov.
15. "Vehicle Mechanics - Body, Chassies Work" Vol.1 Shell
Part Harcourt
16. Vehicle Mechanics - Body, Chassis Work Vol.ll part
Harcourt
17. Vehicle Mechanics - Body, Chassis Work Vol.III Shell
Part Harcourt
18. "Automotive Emmission Control" Crouse & Anglin
19. Diesel Mechanics " Schulz
20. Engine Mechanics - Engine Theory" Shell
21. MF. Tractor 185 Operators Instructions
22, Automobile Mechanics Intents (90 - 27 - 4000 - 1)
23. Caterpillar Parts Book 3304 Engine Nos.285272
24, John Deere "Hydraulic Manual" FOS. 10 8.
25. " " "Shop Tools Manual " FO0S. 51. B.
26. " " "Fuel Injection Manual” TM. 1064
27. " " "Preventative Maintenance Manual FMO. 161 B.
28. " " "Tractor Systems Manual” FMO. 101 B
29. " " "Agricultural Machinery Safety " FMO. 181 B.
30, Shell "Instructional Guide for Diesel Mechanics Vol.l
31. Shell "Instructional Guide for Diesel Mechanics Vol.llI
32. Automobile Transmission-servicing & Overhaul Staten
Abbey
33.

Automobile Steering Braking & Suspension Staton Abbey

Qry.
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S.N. . DESCRIPIION Qry.
34, - ﬁotor Vehicle Engines Khovakh 2
.35. " Automotive Mechanics - Metric May & Crouse 1
| 36. Instructional Guide - Motor Mechanics "figures” Shell 1
37. John Deere T.M. 1065-4230 Tractor 1
38. John Deere P.C. 1294-4230 Tractor - Partsbist 1
39. Lubrication & Maint. Guide D.4 Tractor - Caterpillar 1
40. Lubrication & Maint. Guide D.7 Tractor Caterpillar 1
41. Lubrication & Maint. Guide D.7G Tractor Caterpillar 1
42. Operators Handbeook - Ford Tractors 1
43. Air Cooled Diesel Engines 1
44, Service Manual 120 G. Grader - Caterpillar 1
45. noo T, D.7 Tractor - Caterpiller 1
46. " " D.4 Tractor - Caterpillar 1
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SUGAR ENGINEERING & PROCESSING

DESCRIPTION

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

13.

14.
15.
16.
17.
18.

19.

20.
21.

22.
23,
24.
25.
26.
27.
28.
27,
30.
31.
3z,
33.
34,

- "Heat Transfer"™ Inachenko

"Centrifugai & Axial Flow Pumps" Stepanoff
"Engineering Thermo Dynmics" Krillin

"Cane Sugar Handbook" Speneer Meade

"Mechanics of Crushing Sugar Cane" Murray & Holt
"System of Cane Sugar 7actory Control” Cloyton
"Erection & Maintenance of Cane Mills & Gearing" HVA
"Technucal Manual - Juice Extraction”

"Technical Manual - Cane Handling & Preparation”
"Sugar Cane Factory Analytical Control"

"Modern Development of Rolling Mills"

"Sugar engineering - Book 1" HVA

"Steam Generation Equipment + Notes on Supervisors
Responsibilities

"Sugar Manual - Pnerto Rico" Gilmore 1962
"Baggasse Boilers” HVA

"Horizental Centrifugal Pumps" Sulzer
"Sugar Processing Manual - HVA

"Manual for the Sugar Chemists Cowx - Equipment &
Macly" HVA

"Manual for the Sugar Chemists Lowx - Cane Sugar
HVA

Training Manual Sugar Technology" HVA

Try Manual for Sugar Chemists - Boiler Feedwater
Physics, etec.

"Mellors Modern Inorganic Chemistry Parkes"
"Chemical Engineering” Kafarov.

Laboratory Manual - Queensland Sugar Factories
"International Standards for ODrinking Water"
"Introduction to Cane Sugar Technology Jenkins
"Sugar Machinery" HVA

"Laboratory Manual" HVA

"Mechanical Engineering" Marks Standard Handbook
"Training Manual - Sugar Processing & Technology™ HVA
Laboratory Work Shell

General Chemistry Vol.1 Shell

General Chemistry Vol.Il Shell

Physical & Chemical Tests Shell

Qry.
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GENERAL
S.N. DESCRIPTION
1. New English Dictionary" Webster
2. English Readers Dictionary
3. Arithmetic Vol -1 of Gens Subjects Shell
4. Algebra Vol - 2 of Gerns Subjects Shell
5. Answers to Volumes 1.4 Gens Subjects Shell
6. Geometry Vol -3 Gens Subjects Shell
7. Physics Vol - 4 Gens Subjects Shell
8. Management by Objectives Booklet
9. Industrial Safety HVA Ethiopia
10. Guide to the literature of the Sugar Industry - 5Schalit
11, Advanced Level Physics Nelkon & Parker
12. Jealth & Safety at Work Act 1974 British Safety Council
13, Technical Manual - Air-conditioning - Vehicles & Basic
Principles
14. Polythene Pipe & Sheet Engineering & Installation
Manual -
15, Guideline to Training of Employees
Job Specifications & Summaries of Training Needs
18. "Safety" Intems (90-217-7500-X)
17. Elementary Mathematics Dorofeev.
18. Mathematics for Engineers & Scientists Jeffery
19. Technology -~ Wood -~ 1" Intems
20. Workshop Exercises - Wood - Intems
21. 178 "Code Safety of Practice for Engineerirg Training
Centres
22. 1TB Code of Safety Practice for Engineering Training
Trainees
23. Technignes for Technical Teaches Shell
24, Operative Personnel Selection Shell
25. Intems "Workshop Mathematics"
26. Apprentice Law - Sudan
27. Materials Handbook Brody
28. Websters new collegiate Dictionary
29. Arabic - English Dictionary
30. Machinery Handbook

- e e BW AN NN S
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TRAINING METHODOLOGY & TRAINING GENERAL

S.N.. DESCRIPTION
1. Apprentice Training Dept. of Labour
2. EITB Apprentice First Year Training Dept.
3. EITB Booklet No 9 Training Technician Engineers
4. " " " 14 Training Technicians
5. " " " 3 Training Adult Operztors
6. " " " 4 Training Juvenile Operators
7. " " " 5 Training Professional Engineers
8. " " " 20 Training Graduate Business
Professionals and Business
Techncian
9. " " " 3/19 Training Fork Lift Operators
10.

Intems "Visual Learning Materials"

Qry.

-
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ENGINEERING DRAWING

S.N. DESCRIPTION Qry.
1. Basic Engineering Drawing Rlodes & Cook 1
2. engineerir.g Drawing Bogolyubov. 1
3. Geometrical & Engineering Drawing Exercises Part

2 Green 1
4. Exercises in Machine Drawing "Bogolyubov." 1
5. Technical LDrawing, Blueprint reading and
freehand Sketching” Intems 2
6. Technical Drawing Course Guide Intems 1
7. Technical Drawing Intems 1
8. £EITB Training Element B-1 1st-43rd Angle
Projections etc. 1
9. Geometrical & Engineering Drawing Exercises PT. 1
Green 1
10. Geometrical & Engineering Drawing Exercises PT. 3
Sreen 1
11. engineering Drawings Communication, & Design

foolry 1




" S.N.

WELDING & PLATE/SHEETMETAL WORK

DESCRIPTION
<1, "Welding" John Deere Technical Manual FOS 52B
- 2. "Welding" Workbook No. 10 by Miller
=3, "Forging practice” Kamenschikov
4. €EIT8 Manual Module D.3 "Pipe & Tube Fabrication”
? " " " F21 "Advanced Pipe & Tube Welding"”
6. " " " D.2 "Thin Plate Working Part 1"
7. " " " D22 "Thin.: Plate Working Part 2"
8. " " " D.1 "Thick Plate Working Part 1"
9. " " " D21 "ihick Plate Working Part 2"
10. " " " F.1 "Oxy-Gas fuel Cutting &
Gauging Arc. Cutting & Gauging
11. EITB Manual Module F5 "Oxy-Acetyline Welding"
12. EITB Booklet No. 3/16 "Oxy-Acetyline Welding"
13. " " " 3/1% "Electric Aro Welding"
14. " " * 3/60 "Spot Welding"
15. A.B.B. Handbook "Welding"
16. A.B8.8. Handbook "Sheet Metal"
17. Entectic notes total - 82 pages in 4 plastic
folders '
18. Smitweld Welding notes 1 set of 7 pages
19. UTP "Welding Wear"
20. BOC "Welding - Equipment”
2]. UTP "tlectrode Manual"”
22. Oerlikon Welding Handbook
23. Morelisse Welding Generator Manual
24, Training Element '0’' Arc Welders
25. " " A-12 Arc Welders
26. EITB Training Element A.13 Arc Welding
27. " " " B.7 * "
28. " " " B.a " "
29. " " " pD.12 " "
30. " " " D.13 " "
31. " " " G.12 " "
32. " " " G613 " "
33. " " " G.14 "
34. " " " G.15 " "
35, " " " G.16 " "
36. " " " G.17 " "

=)
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DESCRIPTIION

40.
4}.
42.
43,
44,
45.
46.
47.

£IT8 Training Element G.18
€178 Training Module

EITB Training Module

- 544 -

D.1
D.2
D.3
D21
D22
F

F.1
F.5
F.2

Arc Welding

Thick Plate 1

Thin Plate 1

Pipe & Tube

Thick Plate I1

Thin Plate 11
Oxy-welding & Cutting
0Xy-Welding & Cutting
Oxy-welding & Cutting
Pipe TubeWelding

EITB FYT Booklet No. 2 ftitting Forging &

Handskills

-t
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PLANT MAINTENANCE

S.N. DESCRIPTION
1. ~"Pianned preventative Maintenancd in Sugar Factories"HVA
2. "Shift Instructions® HVA
3. "Type, Installation, Maintenance of Valves" HVA
4, "9ymbolen Voor Hydraulische & Pneumatische lnstallaties"
5. "Organisation & Management of a preventative Maintenance
Programme HVA.
6. "Cesiners Handbook No. 2 - Dry Bearings & Materials
"Glacier"
7. "Pipe l’ne Componeuts Isometric Pipe Plan Reading"”
8. EIT8 Manual Module J.1 "Mechanical Maintenance PT. 1
9. " " " J.21-1 "Mechanical Maintenance PT. 2
VOL. 1
10. EITB Manual Module J.21-2 "Mechanical Maintenance PT. 2
voL. 2
11. EIIB Manual Module J.3. "Maintenance of Factory Services
PT. 1
12. EITB manual Module J.23-1 "Maintenance of Factory
Service PT, 2 vOL. 1
13. EITBManual Module J.23-2 "Maintenance of Factory Service
°T, 2 Vol.
14, "Shell Instruction Manual for Maintenance Mechanics
VOL. 1 "Shell"”
15. "Elementary Course Manual on Lubrication” Shell
16. "Basisleergang Constructievakken" Smecoma
17. Principles & Maint. of Mechanical Seals & Centrifugal
Pumps
18. "Baggasse Boilers" HVA
19. "Assembly Practice" Krysin
20. "Lubrication Matters - Cane Mills " Centralube 7
2]. "Maintenance - Lancaster Flow Drain Tops P. 17018
22. "Reducing Valves" Quitetite P-19895
23. EITB Training Module J1 Mechanical Maint. - 1 -
24, " " " J21 Mechanical Maint. - Ii -
25. " " " J3 Factory Maint. - I -
26. "’ " " J23 Factory Maint. - II -
27. Maintenance Planning in Manufactury estabs 4 No.

qry.

1
1
1
1
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CHECK LIST FOR SYLIABI AND CURRICULA

‘(TITLE)

S.N. DESCRIPTION SOURCE
1. Syllabus Basic Meter Mechanics Course STC
2. Syllabus Diesel Mechanics Upgrading Course STC
3. Syllabus Auto Electrical Upgrading Course STC
. on Caterpiller, M/F.J.D.
4,  Syllabus Basic Automotive Electricians sTC
Course
5. Syllabus Instrument Technicians Course LOTUS
6. Syllahus Potential Supervisors Course in STC
Sugar Engineering (3 years)
7. Syllabus Potential Supervisors Course in STC
Sugar Processing (3 years)
8. Curriculum Plant Maintenance Course HVA
9. Syllabus Plant Maintenance Course for Sugar vic
Corporation Tezhnicians
10. Introduction to Plant Maintenance - Syllabus STC
11. Syllabus Boiler Operators Course (Arabic) STC
12. Syllabus Basic Fitters Course vic
13. Curriculum Basic Fitters Course (3 months) STC
14. Syllabus Capstan Operation Setting and
sequential Controlled TRG. SERVICES
15. Principles and Practices on Supervision M.D.P.G.
16. Syllabus Physics for HTS Sugar Technicians
(Arabic) STC
17. Schedule Introduction to Supervisory Skills MDPC
18. Syllabus Mechanical Installation Foremen's
Course

19. Syllabus for Pipe Welding etc..




1981

1983

11

"
i)

~)
n

SSTC ENROLLMENT FIGURES

1985

1986

1987

6/88-2/89

113

108

68

149




ANNEX I

EQUIPMENT AND MATERIALS PURCHASE LIST

TRAINING PROGRAM DEVELOPMENT DEPARTMENT

PRIORITY DESCRIPTION/ SPECIFICATIONS/ QUANTITY COST
RATIONAL EQUIVALENT EST. ACTUAL
s $)

1 12" Tels,iziaor = ¥Fo, 00
with atrzches

Video Lometrx

4 Tarcying Caze 1 =3 S

Vided Lamer

o

Lo Leniz 1 F 300
-

PR S (1115

-1

1y

VHS tape editor i ¥ &0
b opabbang Capz=bilility

-+

Eizrbk VHS tap

1
m

100 E 3 SO0

= Lraftins Tabls 1 § 350
with chailr

|{|

Ivrafting papsr 11 rm=z ¥ =

11 IBM F3 2 Computer 1 2,000
w/Zolar momitor,
Z0mb havd dizk,
ar apbircs beoerd,
modzse, 3 1,/2 erxt,
drave, & 5 1/4
(50 A TR 2=

12 IEM Lazer Frimter i Fo0500




[y
LA

14

[
[0

Scann=r - ARATRON
SCAN F00/FE or equiv.

Video Builder
avthoring software

FowerPoirnt Desian
Software oF =3ulv.

wectaoy LY R D=1 i VA

ADDITIONAL REQUIREMENTS

Overtead Frojectors

porbable
TramzparetnTy Makear

Calsta-35mm =lidge

Slide Development Lao
Equipment

Slide Stand for Still

n

tor with
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REFERENCE MATERIALS RERUESTED FY

TAEIR EIRAIR. BUSINESS INSTRUCTOR

ERILY, PRICE AND FRIOR MANUALS

SFRINS STREET.
FADDINGTON STATION,
LONDON SW7

1. FINANCIAL AZCOUNT ING

2.  ORGSNIZATIONAL MANGREMENT
3. MANSGEMENT AICOUNT ING

4,  FIMNAGNCTIAL MANAGEMENT

. COST ACTINT THE

£, AU ITING

FERSOMGL COURSE FOF EBRMHEERS

BEY E.F. DOYLE
I.S.B.N, 230713523534
b.Mm, HARRIZON FLT.E.
NORTHWICE FUBRL TSHING
14 BEVERE CiLOSE
WIRCESTER

WR 3704
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ANREX J
PROFILE OF PARTICIPANT

Namp Semnar Instructionmal Staff POST New Recruits
o N Group 1 (2 Individuals)
é ACL 25 - 30
= SEX MALE
§ ACADEMIC BACKGROUND: Polotechnic Graduate or Equiv.
= CERERAT APPEARANCE:  Good
-
[}
(]
M
Grade | 1 2] 3 4 5|1 6} 7

Intellectual level
® Power of analysis
<
3
&3
-
88
&

Constructive initiative
o Social
o
[ ]
s
S Econonic
5

Other

Personal character%ics

Introvert - Extrovert (1-7)

Reliability

Cooperative team work

Initiative

WOrkiug

methods

Technical

.Ability to work under pressure

Ability to oreanize

Attitudera)

behaviour

Ability to lead or manage

Drher
English Ability - Good for EFL

Obscrvations Instructional staff not provided with proper safety
clothing for construction ie: safety shoes, overalls, etc.
Years of relevant experience
3 - 10 years
Present functions. Sennar Sugar Training Center Instructors
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PROFILENUD BARTICIPANT

" NAME  Sennar Instructional Staff POST New Recruits
= .- Group 2 ( 4 Individuals)
é ACLE 25 - 42
2’. SEX  Male
3
g ACADEMIC BACKGROUND:  po)otechnic Graduate or Equiv.
> GENERA! APPEARANCE:  Good
3
w
)
M
Grade | 1 21 3 4 51 6} 7
Intellectual level
o 4 Power of analysis
©
3
&~
-
4
.
< Constructive initiative
s €ocial
)]
[
=
] .
o Economic
S -
Other

Introvert - Extrovert (1-7)

Reliability

Cooperative team work

Personal character%ics

Initiative
» Technical
D
5?, .Ability to work under pressure
- B
2 Ability to oreanize

1]
1

. Ability to lead or manage

Nther

Fnglish Ability-Poor, Must have further English training

Attitudera
behaviour

Obscrvatjons Instructional staff not provided with proper safety clothinF
for workshop instruction, i. e.: safety shoes, overalls, etc.

Years of relevant expericnce 5 -~ 20

Present functions:

Sermmar Sugar Training Center Instructors
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PROFILE OF PARTICIPANT

Nanp  Semnar Instructional Staff rosTt Training Staff
¥ . Group 3 (9 Individuals)
é AGE 23 - 28
« SEX
b Male
fg’ ACADEMIC BACKGROUND: Polotechnic Graduate or Equiv.

. GENERA! APPEARANCE:  Good
:
«
m
Grade 1 2 3 4 5 6 7
Intellectual levei
@, Power of analysis
<
3
Fs)
-t
&
<
Constructive init_ative
bt Cocial
1]
1]
=
S Economic
S .
Other

Introvert - Extrovert (1-7)

Reliability

Cooperative team work

Personal characcer%ics

Initiative
° Technical
‘0
:'S '43 .Ability to work under pressure
= E
2 Ability to oreganize

Ability to lead or manage

Other *

.English generally good, 2 - 4 Individuals may need further training

Attitudera]
behaviour

Obscrvacions  Some Instructors have bought own workshop clotning for
safety, i. e.: safety shoes, overalls, etc.

Yecars of relcvant expericnce

5-20

Present functions:

~ Semmar Sugar Training Center Staff
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© ANNEX M
PROFILE OF PARTICIPANT

" NAME Suoar Estates Training Officers POST  Guneid and Assalaya trainirg
e ACE Coordinators
g ] 25 - 35 Group 4 (3 Individuals)
o SEX  Male
3
o ACADEMIC BACKGROURD:  po]otechnic Graduate or Equiv.
u " = e
o CEMERA!. APPEARACE: Good
-
o
" -
Gr ade 1 2 7
Intellectual level
o s Power of analysis
©
3
pe )
-l
&
<
Constructive initiative
bst Social
(/]
o
1 S
a Economic
=
— -
Other

“Introvert - Extrovert (1-7)

Reliability

Cooperative team work

Personal character%ics

Initiative
® Technical
" _
5?, .Ability to work under pressure *
L 21
2 Ability to oreanize

.Ability to lead or manage

Other

Attituderal
behaviour

Obscrvations

Years of relevant expericnce S5 - 15

i

Present functions:

Training Coordination at Sugar Estates
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g JOB DESCRIPTION Page:.....of ...
Job Title: Instructor/ Trainer Occw.“m.[ Area: Training

Job NoJ/Code:

Company: Sennar..Sugax.Trxaining.Center..  Fleld of Work: ... Instruction

Department: Instruction

{(2) Description of Functions:

Performs job and task analysis on occupations in field of instruction. Designs
and develops training programmes based on the job anzlysis. Teaches or trains
dthers in a formalclassroam or on-the-job in order to help them to improve
their job performance. Maintains effective commmications with supervisory
and management personnel in their field of instruction.

H@ Organisational Pattem: (Responsible to/Responsibie for)

Responsible to the department head. Responsible for all instruction in his field

[@ Conditions of Work/Standards:

Works at Senmar Sugar Training Center or at one of the public sugar estates as
assigned.

Designs, develops and conducts all training to international standawds.

@ Entry Requirements:

Must be able to communicate effectively in Arabic. Ability to read and write
English is desireable.

Should be able to develop, design and conduct training programmes in the field
of instruction in a timely manner.
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b JOB DESCRIPTION Page: ... of ...
Job Title: .. Department Head Occupational Area: ... Ixaining ...
Job NoJCode: :

i ) Curriculum Devel t
Company: ....Semak..Jugax.. Training. Center  Fleid of Work: um Levelopmen

0 tment: Training Programme Development for Trainine
Department

@ Description of Functions:

As the head of Training Programme Development Department, the department head
should be familiar with and have practical experience in

(1) determining organizational training needs

(2) job and task anlysis

(3) curriculum development and training methodology

(4) training of trainers

(5) evaluation of training and

(6) managment and administrative information retrival systems

F@ Organisational Pattem: (Responsible to/Responsible for)

Reports directly to the National Director ofthe sugar training center. Responsib
for all curriculum development at the Center and the sugar estates.

+

@ cConditions of Work/Standards:

Works with the public sugar estates and m..t maintain close contact estate
managers and training persomnel, insures all curriculum developed at the
Center and at each sugar estate is not only rlevant to an occupation, but
meets international standards for job training.

J@ Entry Requirements:

Must be able to read and write in English and Arabic. Must be familiar with a
system and modular approach to training.

Should be able to design and implement ourses for trainers and instructors.
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REPORT ON ‘DPERATEON AND ¥AINTENANCE OF VEHLCLES AND
AGRICULTUPAL EQUIPMENT ’
by E. Pauli
Expert
EXPLANATORY NOTES

Cuttencz

On the 26th October 1988 the Government of Sudan (G.0.S.)
- officially released the value of the Sudanese Pound (L.S.) to
float following the free market. The UN exchange rate remained at
4.4. L.S./$ U.S. during the duration of the mission, whilst the
' official free or "real" rate fluctuated between 11.5 to 13.5
L.S./ § U.S.
The "real” rate wvas used everywhere (except UNDP), including also

UN recommended hotels.

Abbreviations

A & AM5 Automotive and Agricultural Machines Section
CAT Caterpillar

G.0.S. Government of Sudan

ILO International Labour Organization
M Meters
-
MES Modules of Employable Skill
M.P. Massey Ferguson
|
NSTC National Sugar Training Centre - Sennar
SPIC Sugar Project Implementation Committee

UNIDO United Nations Industrial Development Organization

UNDP United Nations Development Programme
vIC Vocational Trainipng Centre
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INTRODUCTION

Throughout the whole period of the mission from the 13th November
to 17th February the expert, accompanied at all times by his main
counterpart visited:
a. The A & AN Sections (users & maintenance) of all four sugar
mills.
b. The Caterpiilar & John Deere agent and training centre.
¢. Ministry of Agriculture - Masaad Tractor drivers and
maintenance training centre.
d. Ministry of Labour:
1. Tamboul Tractor drivers Training Centre.
2. v.T.C. wad medani
3. V.T.C. Khartoum (2) (Ex GTZ)
4. V.T.C. Khartoum (1) (Ex GTZ)
e. Khartoum Polytechnic
Automotive trades - Higher Tech. Diploma Unit
f. Kenana Sugar Training Centre (Private sector)
g- The four Public Sector Sugar Mills (Assalaya, Geneid, New
Halfa,

Sennar)

From the above visits, the reports of previous missions, and
meetings vithin the NSTC with visitors from the Sugar Industry,

the expert extracted the information leading to this report.




The purpose of this report is to form a guideline for the running
of Phase 1I of the Project, in the sutomotive and agricultural

equipaent section.

The main direction of the original Terms of Reference of the
expert wvas followed.

Diversions came about unplanned, which caused a change of
activities. These were not recorded on the experts TOR but are
recorded on the project documentation and were part of the

projects objectives.

The two main diversions consist of:

1. Runnin; the second part of a staff development programme on
behalf of the C.T.A., who had to absent himself to attend
unplanned meetings with UNIDO's DDG, Ministry of Industry an
SPIC in Khartounm.

2. An on-the-job evalustion of the counterparts, by running
training courses. It was decided by the CTA to start training
and simultanecusly evaluate the counterparts, to help
selecting candidates for further training, and at the saze

time validating the facilities and equipment.

All main objectives were attained. some details were left
voluntarily undefined, not to restrict excessively experts who
vill participate in Phase Il. There is no doubt that the general
situation was analyzed and the basic preparacion for Phase II

coapleted.




Poor communicat.ons and s certain lack of information required

some personal research and some knowledgeable guesses. These must
have been in the right direction as the final figures correspond

closely to those of independent studies.

A marked shortage in V.T.C. and the rather low standards of most
of the few existing, excludes the use of such an external facility

to rely on to solve the problems of the sugar industry.

RECOMMENDATIONS

1. The creation of the right conditions in the industry for
training to be:
a. Attractive to personnel
b. Successful, by personnel being able zo implement the
learnings on their job.
NOTE: For more details on this point please refer to the

Recommendations Section of Mr. Tom Wright's report

(1983). "An assessment of training needs and a
training plan for the Sudan Sugar Industry”, point

1.2.3. Institutional Issues. Recommendations No. 35

& 36 are still valid to a great extent. For easy
reference an extract of the above is to be found as

Annexe VI,




2.

3.

6.

7.

The creation of clear job descriptions within the Automotive

and igricultural Machines operatior and maintenance general
areas stsndardized in the whole of the Sugar Incdustry in the

country.

For technical reason the head of the Automotive and Agricul-
tural Machines section in NSTC, when appointed, must have the
decisional power within his section with a clear delegation

of asuthority and reponsibilities.

Training of trainers, development, adaptation and translation
of training material and hand-outs must constitute the first

big step of Phase II. (See Annexe X)

Training/upgrading of supervisors in both technical and
supervisory/managenent skills must precede the training of

operators/technicians.

Should a further four trainers be found for the Automotive
and Agricultural Machines Section, as originally foreseen for
Phase I, they must be recruited as soon as possible thus

approaching the planned inertia for the programme.

To obtain the best possible impact on the mills one has to

concentrate on three points:




9.

10.

11.

12.

a. Multiplier effect in training.

b. Stopping the dsmage at the origin, i.e.:
= operator training
= timely maintenance.

c. Constant and competent supervision.

Present training facilities are grossly inadequate. Enlarged
and comprehensive facilities have to be established.

See annexed drawing (XII) and Quantitative Analysis (VII).

A special course for storekeepers on stock control and
drafting orders establishing what to order and how much to

order - Reading of manuals.

Having envisaged the size of the Auto and Agri machine
section will attain in b5C, it should have its own internal

administrator and secretarial assistance.

A saintenance department and budget have to be established
within NSTC to look after the regular upkeep/maintenance and
regular of the Auto and Agri machines section. (Within the

provision of the training centre as a whole).

Training should be carried out as much as possible at the
mills through the establishment of "training facilities" at
each plant, run by plant personnel trained both technically

and in instructional methods, and by trainers from NSTC.




13.

14,

15.

16.

17.

18.
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Streamlined and clearly defined procedures have to be
established for all routines within the operating systea

involving the Auto & Agri machines department.

A follow-up system for trainees has to be established to
analyze the impact of training programmes on the job and
thereby their suitability to the industries requirements,
establishing any alterations or supplementary training which

might be needed.

A nusber of fully qualified technicians from NSTC will have
to g0 on regular rounds of the mills to give the training

officers the necessary backing.

A relisble communications system with a confirmation of
message received has to be established between NSTC, the four

mills and UNDP.

The introduction of female teachers in such fields as
electrical maintenance and drawing reading and interpreta-
tion, will result in more discipline and a healthy competi-

tion with the male teachers.

Having seen the large number of different types of machines
it is better to concentrate training on selected machines
only, at least during the initial stages (1-2 years).

See Annexe X111 - itens marked with »,




19.

20.

21.

22.

23.

Sutrac-Caterpillar agents - indicated they could be willing
to train, for the NSTC (at minimum cost) an operator
instructor and a maintenance instructor in their Wad Medani

base over a period of about 6/9 months.

The introduction of a quality controller/tester course in
coordination with the establishment of an independent
checking, in and out, of all machines in the workshop of the

mills.

The introduction of a training course for bodywork repairs
for vehicles. The assumption is that an operator who has a
decent looking machine will be proud of it and will look

after it better (Attitudinal tehaviou-al patternms).

The equiping of the NSTC A & AM workshop with all the
necessary tools and eciipment (without unnecessary sophis-
tication) to train in the areas of basic artisan's skill

level.

All machines should have a permanent driver/operator

specially trained to operate that machine.

Seasonal drivers/operators, and changing drivers/operators
fros one machine to another, greatly increases machine

damage and presature wear.




24,

25.

26.

Isolated living conditions at the mill with very limited
housing, shopping, health or recreational facilities will
represent severe problems for phase II. The possibility of
living in Wad Medani and commuting with a project shuttle

every day has to be seriously considered.

Present transport in the form of 2 Land Cruisers is totally
inadequate. Far cheaper, to buy and run, roomier, more
confortable and fast would be vehicles such as Peugeot 505 SW
4x4 or Toyota Tercel SW 4x4. For a team of 8 or 9 specialists
and their counterparts to move around the 4 wills and the
capital it is felt that some 5 or 6 such vehicles will be

needed.

Some special tools are 8 must to enable technicians to work
safely on machines. The extraordinarily large variety of
machines on the 4 mills requires a study to be done on this
subject alone. It can be very costly to buy them all (many
hundreds of thousands of US$), as recommended by manufac-
turers and it can be even more expensive not to buy any. A
study should be conpleted on this subject and proposals put
forward. An example of an as yet unfinished 1ist for

Caterpillar alone is aitached as Annexe XV,

BRIEFING IN VIENNA ~ UNIDO - SEE ANNEXE XIV
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BRIEFING AXD PROGRAMME IN KHARTOUM

Upon arrival in fhartoum on the 19th November 1988 the expert
fourid his way to a hotel and managed to contact UNDP q;lfvay
through the next working day. Then Mr. Ismail (UNIDO in UNDP) took

charge and took the expert to SPIC where the expert met:

- Mr. Badr el Din Habbani - Chairmsn of SPIC who welcomed the

expert and after s brief introduction passed him on to;

- Mr. M. A. Hassan - Deputy Chairman of SPIC, who went into
greater details of the SPIC purpose and the National Sugar
Training Centre's purpose in Sennar.

He also filled in a bit of the public sector in the sugar

industry past.

- A brief meeting was held with Mr. Elahi, advisor to the

Chairman.

- The expert was also introduced to a number of people present
at the time in SPIC. Mention should be made of Mr. Jaafar
Husein, of the Ministry of Industry, which he represents on
the SPIC and STC boards. And of Dr, Basheer, Senior Dean,

University of Gezira and Chairman of the Technical Committee

of the NSTC.




NOTE: It was Mr. Jaafar Husein who accompanied the expert to
the Ministry of Foreign Affairs where an administrative
personne] strike was ongoing, and succeeded in obtaining
the necessary travel permit.

Having obtained the travel permit in the morning, the
expert travelled alone to Sennar with the car the CTA
had left behind for hiam.

The expert arrived one day later than the other expert

due to the delays in obtaining his travel permit.

ACTIVITIES

For the first ten days after his arrival in the NSTC (National
Sugar Training Centre - Sennar), the expert was occupled full-time
in running Staff Development Courses started by the CTA - due to
the unplanned visit of UNIDO'z DDG, Mr. Wisebach, to Khartoum, the

CTA had to go to Khartoum leaving the course he had started.

The above course was an introduction to "Modular Training"”, as
developed by the ILO in conjunction with the MES (Modules of
Employable Skill) programme which we run for instructors and

| . training officers from the Sugar Mills (See Annexe II)

. During this course each individual and groups completed satisfac-
torily exercises consisting of analysis and build-up of programmes

related to their field of competence.
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NOTE : The CTA and the Expert could not meet or even discuss

the course due to lack of communications. In spite of
this the course continued without problems due to the
previous experience in similar employment using the

standardized 4ES approach.

During the various group discussions related to training methods
and their implementation one worrying question/doubt was brought
up by the whole group, namely whether the various supervisors and
managers would allow the application on the job of the learnings
from training.

There appears to be some resistance by a number of managers to
send people for training.

A teport on this course is to be found in the CTS's report as he
was in charge of it, a copy of it is attached for convenience as

Annex 11.

It is worth noting that the privately owned sugar mill, Kenana,
also sent two participants to the course. One training officer and

the automotive trades instructor.

According to the Phase I plan, there were suppoused to be 25
counterparts, including four training officera, one for each mill,
This should have resulted in six or seven for the A & AMS and four
training officers.

The counterparts available were two training officers, one from
New Halfa and one newly nominated in Assalaya and three in NSTC,
With this limited number of people it was decided to follow the

CTA's recommended programme of running test courses to evaluate
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both material and personnel. The first two courses were planned to
start on the 10th of December, using as basis the learning and

project work of the affore-mentioned staff development programme.

During the time before the 10th, visits were made to the Assalaya,
Kenana and Geneid Sugar Mills. (see separate section).
The remaining time was dedicated to planning and preparing the

courses ahead.

When the course started chere was a great shortage of trainees -
three mills sent no-one, later investigations revealed that in
spite of three messages having been sent to the three mills (in

total nine messages) none had been received.

It should be noted this problem reoccurred also later. On the
driver training course starting on the 4th of February 1989, not
one participant turned up in spite of the course having been

announced four weeks before.

This prevented the programmed validation of the instructor and the

material he had adapted and completed.




FINDINGS

Facilities:
The facilities in the NSTC for the A & AMS are about 200 m3
this includes office, classroom, vehicles W/S and electrical

w/s.

With about 2600 people to be trained, without counting
personnel turnover, the enormity of the problem is immediate-

ly obvious. (See Annexe X)

0f the four mills, only one, New Halfa, has a minute training
centre running successfully for several years. It operates
with only (2) full-time instructors and part-time technicians
from the plant as instructors. Its cupazity is 30 trainees
divided in fitting, basic electricity and basic Auto-

mechanics.,

The trainees participate for a 2 year period to theoretical
and practical courses mainly by mill technicians on an
overtime basis using as guidance manuals and books from both
Ministry of Education and Ministry of Labour. The facilities
are minimal, consisting of three small classes (approx. & x
5) and 10 work benches fitted with vices in the open air. The
total area is approximatively 90 to 100 m2.

Although the surface 1is only fust being scratched, the

direction and spirit are right.

The other 3 mills have no training facilities or equipment.




Tools and Eguiggsnt:

The present equipment and hand tools available in the NSTC
permit reduced ad hoc training on a very ssmall scale. Some is

worn out or damaged.

A fev tools are available from store and are drawn if and
vhen necessary. Often a missing part prevents the use of the
whole.

A list of waat is available is attached as Annexe XI.

Training function in the wmills W/S:

The training officer post was recently filled in Halfa,

unfilled in Sennar already existed in Geneid and Assalaya.

The role of the training officers was just as a post box,
receiving and passing on messages related to courses. No job
satisfaction and no future could be seen for training

officers.

Workers in the mills, in most cases, pick up the knowledge of
how to work by working with their predecessor for & vhile.
Where the original knowledge came from, is not clear. It
might have been discovered in an empirical manner in the
first place and then passed on, with or without intuitive or

reasoned changes.
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General situation of the W/Ss in the mills:

All W/Ss are under just & roof with no sides and all

operations are carried out in a very dusty atmosphere.

This is not true of Halfa - the W/S is in a go-down with a
badly broken roof and walls, directly downwind of the mill,
so that it is snoving bagase inside the W/S 24 hrs a day. (As

long as the mill is working)

All the W/Ss are divided in sections specializing in
different machines. These are one for light vehicles, one for
tractors, one for trucks, one for trailers, one for earth
moving and heavy agricultutal machines, a tyre section, and a

welding and machining section.

The equipment of the sections is quantitatively little and
qualitatively reduced to & bad condition in most cases,

although originally the quality was often good.

Housekeeping 1s generally quite bad.

Supervisors usually attain their position by promotion from
the shop floor and do not hold qualiflcationl, other than

experience (not always good).

Although the above might not seem very positive, it is felt
that the workers on the shop floor, considering the training,

facilities, tools and available materials, are managing
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extresely well. It must be pointed out at this stage that in
the Geneid W/S, although conditions are basically the same as
the other three W/Ss, the quality of work is noticeably
better. This appears to be attributable to a greater

involvement of the supervisors in the work on the shop floor.

Immagination and ingenuity is obviously used and problems
which in other places are not even identified, here are

solved, even with modifications to the machines.

The serious problem area is the availability of gpares. This
area is one of the worst. Often wrong parts are ordered,
parts vhich are requested by the W/S are not ordered, but
large stocks are available of parts which will probably never

be needed. (Item 9 on recommendations)

Quality control is a souzce of obvious troubles. The origin
or cause of problems is often not identified, and when the
machine is repaired, there frequently appears to be no

further inspection.

A thorough inspection of machines, both coming in the W/S and
leaving the W/S is badly needed. It should be rund indepen-
dently of the W/S sections, and could be under the direct
control of the W/S manager. The i{nspectors could check the
complaints of the user, prepare a job card for the relevant
W/S section, and then check the machine again after the work

has been completed to establish:
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a. vhether the repair was done satisfactorily.
b. whether the original problem of the machine was solved.
¢. that the machine has no other problem and is fit and

safe to be released to go to work.

5. Trainers situation in NSTC:

One veek before the end of the UNIDO expert's assignment in
phase I there is only an ad interim chief of the A & AMS and
two instructors. The job at hand, is to build up the
facilities and material to train approximately 2600
operators/drivers, maintenance technicians and their

supervisors.

About 1000 to 1200 of the above 2600 are seasonal workers

>ith an average turnover of about 301 season = 360 persons

per year.

Even if only driver/operator training, and maintenance
training needs are to be satisfied; there is a requirement of
14 to 16 instructors permanently in NSTC. This would not
acceptable as there is a need for instructors to visit the
mills before and after courses, thus almost doubling the
number of instructors.

This figure can be slightly reduced by using more "on-the-
job” training. To cover the total training needs, including
follow-up, and by training people also on the job, it is felt

that a figure of 25 to 30 trainers is needed in the A &AMS.




This is without a time constraint, just fulfilling technical

needs.

It is also commonly accepted that of these people vho reach a
good level of skills or cospetence, & large part (maybe as
such as 507, leaving to private industry, Gulf States etc.)
will go to work abroad and have to be replaced by people who,

of course, need training.

For more details see the supplement io Annexe X.

CONCLUSIONS

Facilities

An extension of the present buildings of the A & AMS in NSTC
should be mandatory. Proposed drawings with dimensions have
been passed on to SPIC's architects to develop a proposal.

This should include separate sections for:

1. Electrical shop

2. A & AM fitting shop

3. L.V., Truck and Tractors engines

4. L.V., Truck and Tractors transmissions
S. L.V., Truck and Tractors Chassis shop
6. Diesel Systeams shop

7. Hydraulic Systems shop

8. General Plant section




9. Plant Engines

1G. Plant Transmission

11. Body repair

12. Inspection Area

13. Wash and Lubrication area

Except for 12 and 13 all others nzed a closed, relatively dust free, area and an outdoors but
covered area.

The whole lot should be surfaced and drained (for washing and cleaning as well as rain).

The need for all the different sections comes from a number of reasons.

1. At some stages many different courses will be running at the same time.

2. Even when courses are not running the specific shop can be undergoing preparation for a
course.

3. Specialized equipment has to be kept together in its area of specialization without
unauthorized persons having access to it.

4. Materials, tools, wall-charts, not appertaining to the course will distract trainees from their
course.

The expert’s outlined W/S layout proposal is attached as Annex XII.




NOTE: One extra section has been r ‘ommended to

accomodate body repairs, 2 a .- x 9) m2.
Justification: seeing the dilapidated appearance of
many msachines, it is not surprising they get
treated rather roughly by both operators and
maintenance crev.

1f an effort was done to improve not only the true
condition but also the appearance of the machines,
this will result in more care being taken by quite
a few persons. It then becomes easier to identify

and correct those who do not.

Once a substantial investment is put into the construction
and equiping of the A & AMS, it will be necessary also to
have regular maintenance of the facilities. This has to be
part of a greater plan for the whole training centre and has
to have as an objective the keeping of the training centre in
a condition almost as nev.

This of course needs the cooperation of all involved,
trainers, trainees, cleaners, administration etc., all
wqtking together guided by clear rules, submitted to

discipline and with the assistance of good supervisors.

In the interest of training, it must be noted that it is
desirable that the 1iving accomodations for the trainees are
important in creating a comfortable and constructive

atmosphere conducive to learning.




2.

Whilst on the subject of accomodation and living conditions

it should also be pointed out that the NSTC personnel and
advisors have problems in this area, that mzintenance is bad,
resulting in accomodation of a very poor standard, made worse
by the lack of shopping facilities and recreational facili-

ties of any type whatsoever.

There is no doubt that working performance is negatively

affected by the above situation.

Training of trainers, preparing/adapting training material

Before training programmes of any size can be even con-
sidered, a suitable body of trainers has to be formed (see
Quantitative Analysis Supplement = Annexe X). It is not
enough to have updated technicians, they must also know how
to put the message across 8O that the trainees learn.
Furthermore, they will need a number of training aids to help
them transfer the knowledge to the trainees first, and then
to make the trainees practice it so as to fix it in their

memory.

All this requires much in the way of know-how, materials and

organization. In other words knowledge and preparation.

The skills required to do this, need learning first, and then
practicing under supervision to attain a sufficient standard

~0 be able to face a class competently.




All these aspects are tackled and explained in the recommen-

dations from the training methodology specialist. This will
extend also in the CTA's recommendations and include such
other aspects as the training facilities at the sugar sills,

how they should organized, coordinated and run.
It sust be noted that by using a modular training system much
time will be saved in translating and adapting material as it

will be interchangeable between various trades.

Organizatlon within the A & AMS

Considering the number of trainees and the subjects which

have to be taught, it is obvious the work load will be great.

For the system to work smoothly, there will be a need for an
analysis of all operations to be carried out, and a clear
distribution of who should do what, when and its relation to
others. It is obvious that this can not only be within the A
& AMS, but has to be for the whole NSTC for it includes not
only the class and W/S teaching sessions but also all the
other aspects such as accomodation, food, transport,

payments, communications, first-aid, stationary, etc.

The training centre has to work as a well coordinated

machine.

This can only be achieved with an evenly and organized spread

of the work load according to a well defined and clear plan,
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Priorities

It 4is obvicus that it will not be possible to tackle all
areas from the word Gol

Areas of priority have to be selected. Three criteria are
suggested as the means to decide which will be the priority

areas.

1. Prevention is better than cure, i.e. use it properly and
maintain it in time.

2. Mske sure that 1 above is done, i.e. supervision.

3. Concentrate on selected machines, to start with.

(See Annexe XIII machines with %)

The above means that we have to make sure that the middle
management and supervisors are ready to guide and back up the

workers at their job.

To achieve a situation where prevention is the prime
objective make sure that each supervisor, at whichever level
he is, is fully conversant with the work of his subordinates,
8o as to help them and guide them in their work when the need
arises.

Only then can ve train the workers. This means the A & AMS
must make sure that the supervisors have an up-to-date
knowledge of all the machines, their operation and main-

tenance.
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This cari be achieved by running courses made up of selected
information from the operators/mechanics/electricians courses

and condensed, according to needs.

Some practice will also be needed.

Once the training can be run this way the next step which is

the FOLLOW-UP will be a lot easier.

Follov-ug

To ensure courses are satisfying the needs of the user (sugar
nmills), frequent follow-up visits will have to be done at the
places of work. Checking with the supervisors is a must, and
any problems have to analysed, to see how the imput has to
changed to suit the job. To be able to do this, the work to
be done by each individual has to be clearly defined and

summarized in_ job descriptions.

This enables the preparation of specific training packages
for every job, to guarantee the performance of the worker to

a given standard in a given condition.

Inspection procedures

The need for an independent quality check has been expressed
by several people during the visits to the mills.
In other cases there have been situations where everybody was

pointing the finger to someone else, whenever machines came



- 582 -

to a stop. This especially is the case of machines going in
and out of the W/S.

For this reason it is felt the suggestion of quality control
teams, operating independent of the W/S or the user, ie a

welcome one. Courses can be run to satisfy this need.

Communications

During the period of the mission there have been innumerable
cases of radio messages not having reached their destination.
In one occasion a total of 9 radio messages was sent to 3
mills and none was traced.

Recently on the 4th of February this resulted in not one
(zero) trainees arriving for the start of a new course. This
was announced four weeks in advance.

It is slso obvious that a training calender will have to be

drawn up at least 3 months in advance.

As far as the radio is concerned the solution could be a

system vhereby a message will be transmitted every 2 days

until a confirmation of message received comes back.

Drivers/Operators

All sugar estates have large numbers of seasonal drivers.
This csuses a lot of dammage to the machines, and it is
difficult to pin the fault on a driver. He will always blame

someone else.
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The only way around this problem is by having permanent
employees appointed to one machine. One machine -~ one group
of operators. The limitations are obvious. It will never be
possible to have less than 3 operators/machine. But surely it
is better than five or seven or more. Good supervision and
maintenance should do the rest.

This should also reduce training cost. See the projected
nunber of seasonal operators/drivers over a 5 year period in

Annexe X, section IIIB.

Condition of bodywork of Machines

The average condition of bodywork on machines is quite bad.
(That's when they have one - it is sometimes even missing).
It is hard for a driver on a machine or anybody to have
respect and be expected to look after a tatty machine. It is
also difficult for a supervisor to see if any more damage
has been made wher the vehicle is in a bad condition.

For this reason it is felt that a body repair section should

be established within the NSTC.
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LIST OF ANNREXES

List of people met outside NSTC

First Staff Development course
Introduction to a Modular System of Training

Programme for the First Preventive Maintenance
Course for L.V. Maintenance Mechanics

Programme for the First Course for Maintenance
of an Ignition System for Auto-Electricians

The First Course for Light Vehicles Drivers

Extract from Mr. T. Wright's 1983 Report,
Point 1.2.3. and Recommendations 35 & 36

List of Tools and Equipment available at the
present time in NSTC

Recommended List of Tools and Equipment to be
ordered for the Continuation of Phase 1

Recommended List of Tools, Equipment and some
Consumables for Phase 11, including Supplement
with the relevant pages of Fabory Catalogue

A Quantitative Assessment of Training Needs of
the Sugar Industry with a more recent Supplement
for the Automotive and Agricultural Machines Need

Proposed Courses and Related Activities -
two year plan

W/S Plan - an ldea in Two Versions

List of Automotive Vehicles and Agricultural
Machines in the Four Mills

Briefing in Vienna, 14 - 17th November 1988 a

Unfinished Caterpillar Special Tools List
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ANNEX (I)

LIST OF PEOPLE MET

Chairman

Dep. Chairman
Advisor
Ministry of
Industry Rep. on

SPIC

Mr.
Mr.
Mr.

Badr El Din Babbani
M.A. Hassan
Elahi

SPIC & NSTC Boards Mr. Gaafar Hussein

Senior Dean of
Gizira Univ. and
Chairman NSTC

SENNAR SUGAR MILL

Gensral Manager
Dep. G. Manager
W/S Manager

W/S Mgr. Adviser
Training Adviser

ASSALAYA SUGAR MILL

Dep. Gen. Manager
W/S Manager

W/S Mgr. Adviser
Training Adviser
Agri. Eng.
Training Officer

GENEID SUGAR MILL

W/S Manager
Agri. Eng.

NEW HALFA SUGAR MILL

General Manager
Dep. G. Manager
Agri. Manager
W/S Manager

W/S Mgr. Advs.
Training Officer
Training Officer
Adviser

KENANA SUGAR MILL

Dr.

Mr.
Mr.
Mr.
Mr.

Bashir

Abbas Al Aubeid
Bakri

Ismail Ishag
Kim

Lomax

Osman Abuidris Arrya
Abdel Rahman Baj Hassan
Dennis Walker

Dere Bouks

Salah Ahmed Idris
Mubarak Mhmd Salih

Ice
Mhmd Hamidi

Atta Mhmd Hassan

Batim Mahjoub

Mhmd Suleiman Ahmed
V.P. Singh
Sulaiman Koko

Krishna Murthi

Training Centre Dep. Manager Mr. Ibrahim Ahmed ldris
Training Officer

Mr. Bl Paqui Hashim
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SUTRAC
CATERPILLAR & JOHN DEERE AGENT
Training Manager Mr. Ali Sheikh

Dep. Training
Manager Mr. Mhmd Mousa

MASSEY FERGENSON

Regional Serv. Mngr Mr. Terry Mederoft
Rep. for Sudan Mr.

KOMATSU

TAMBUL

TRACTOR DRIVING TRAINING CENTRE
Director Mr. Abdel Majid El Sheikh
Director of Trn. Mr. El Tijani Yassin Hassan

MUSAAD
TRACTOR DRIVING & MAIN. TRG. CENTRE

Director Mr. Mhmd Salah el Din
Advisor Mr. Giuseppe Perotta

MINISTRY OF INDUSTRY VTC Khartoum 2

Director Mr. Adam Mhmd Adanr
Dep. Director Mr. Bassan Fatha el Bab

MINISTRY OF INDUSTRY VTC Khartoum 1

Deputy Director Mr. Abdel Wahab Mhmd Osman

KHARTOUM POLYTECHNIC
HIGHER TECB TRG. INSTITUTE

Senior Instructor & Chief of W/S Mr. Ali Salah

I.L.0 - TURIN INTERNATIONAL CENTRE
FOR VOCATIONAL TRAINING

Chief External Fellowship Office Mr. Ahmad Heir
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ANNEX 11

FIRST STAFF DEVELOPMENT TRAINING COURSE

NOTE:

Due to unforeseen programme changes the course ended cn the 1lst of
November, 1988 instead of the 24th of October.

After the first week the course was run by Mr. E. Pauli and
Mr. J.0. Berglund.

INTRODUCTION TO A MODULAR TRAINING SYSTEM
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ﬁ’uiﬁ% National Sugar Training Centre,
L€ Sennar.

Staff Development Training Programme.

PROGRAMME PLAN.

Title: the introduction to a Modular System of
Training to be Developed at the National
Sugar Training Centre, Sennar.

Date: wovexemr, 1988 | | , _J.Bye.UNIDO. T

2 b e s ad o




= JO7 =

PROGRAMME

DURATION

AIM

LOCATION

PARTICIPANTS

Plus

Plus

LANGUAGE

OBJECTIVE

The introduction to a Modular System of Training to
be developed at the National Sugar Training Centre,
Sennar. '

Twelve days- 15th to 28th Nov., 1988 (Inclusive).

To provide a uniform understanding of one specific
model for a Modu:. r Training System to be used as a
basis for developing the various Training Programmes
and courses to be established at the National Sugar
Training Centre.

The National Sugar Training Centre, Sennar.

All Counterparts and Workshop Instructors of the
Training Centre.

Nominated Training Officers from the four (4)
Public Sector Sugar Mills.

Any visitors from Kenana Sugar Training Centre,
(as participants or observors).

The language of the programme will be ENGLISH.

At the completion of the programme each participant
will have prepared a Modular Unit based upon the
principles and guidelines set out by the programme
presenter.

The individual Modular Units will be integratcd
into a complete Learning Package prepared to
International specifications, codes of practice

and standard format as a group activity.
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Subject Structure.

Na|%| Subjeck Fialds, Subjecks.

1.{ 5] Introduction to the

System Approach to

Training:- a. The development of a Modular
Systenm.

b. Definitions and Terminology.

c. The key characteristics of a
Modular System.

2. 5| The Modular Concept :- | a. The philosophy of phased develop-
ment of skills using Training
Modules.

3.[10] Training Needs Asses-
sment:- a. Training Population Analysis.
b. Preparing a Trainee Specification
c. Job Specifications. i
d. Identification of Training Needs.

4.]50{ Developing a Moduilar : _ :

Training Package:- a. Identifying a Modular Unit.

b. Specifying the objective of a
Modular Unit.

c. Job analysis.

d. Task analysis.

e. Skills analysis.

f. Identifying the steps of work
within a Modular Unit.

g. Analysing the steps of work.

h. 1Identifying the Learning Elemen-
ts within a Modular Unit.

i. Writing the objectives for a
Learning Element. |

j. Determining the contents of a
Learning Element.

k. Designing Assignments and
Progress checks for Learning
Elements.

1. Preparing Performance Tests.

m. Preparing Instructional Units for
future development into Learning

Elements.
5.{25| Implementing a Modular
Training System:- a. Preparing Instructor Guidance
: Material.
b. Preparing Trainee Guidance
Material.

c. Managing the implementation of
a Training Programme.
d. EBvaluating Trainee Progress and

Performance.
e. Validation of Training Material.

- J

i
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Sub_ja.c.h Structure.

Naf %] Sublect Fields, Subjacks.

6.|5 | Follow-up and Peedback:4 a. Evaluating Efficiency and
Effectiveness of Training.

b. Designing and Carrying out
follow-up procedures after
Training.
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METHODOLOGY

In order to achieve the objective of the programme the following
procedures will be adopted:-

25% of time engaged in Seminar-Lecture activities.
75% of time occupied by supervised project work.

i.e. Individual and Group Projects will be assigned
and whilst the time allocation may vary through
the duration of the programme, as necessary, the
ultimate aim is to spent 30% of total time
available on Group Activities and 45% on Individual
Project Activities.

The pattern of time allocation will be:-
07.00 to 07.30 - Seminai, discussion etc. to consolidate the
previous days assignrent activities.

07.30 to 09.00 - Presentation of subject material.

10.00 to 14.00
and
17.00 to 19.00 - Group and Individual Projects.

PROJECT ASSIGNMENTS

Tﬁe Individual and Group Assignments will be selected and
supervised as follws:-

The assignments will be concerned with the detailed develop-
ment of Modular Units and Modular Unit Learning Packages.

The final sessions of the programme will be devoted to the

presentation of the materials developed as a basis for
assessment and evaluation.

INSTRUCTIONAL PRACTICE

The application of the training materials and presentation
techniques developed during the programme will begin as soon as
possible following completion. To this end the National Director for
Training and the CTA have planned three Training Programmes to begin
on the 3rd December, 1988. These are:-

1. Mechanical - A Practi. Course on S§kills
Avareness for Graduate Engineers.

2. Auto. Mechanics ~ Bagic Practical Course for Vehicle
Maintenance Pitters.

3. ERlect./Instruments - Basic Practical Cot.:: for Instrument
Technicians.
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fuis

Each programme will be limited to (16) participants (ideally 4
from each location) to allow for ease in Assessment of Trainee
Performance and Validation of the Modular Units used.

REPORT

A joint report will be prepared by the National Director for
Training and the CTA.

J. BYE, OCT. 88
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UNITED NALIUNS INDLSTRIAL DEVELUPMENT URGANIZATION,

SlydLuowwwd

NATIONAL SUGAR TRAINING CENTRE - SEMNAR

i WEEKNo (2) FROM. 19th Wov. O 24th Nov,
Time SAT SUN MON TUE WED. —THUR.
07.00 | Developing Modular] Implementing Mod. Implementing Mod. Implementation and|Designing Pollow-up

Training Package. Training System. Training System. Pollow-up. System.
to - Instrictional -Instructor - Trainee Guidnce, | Bvaluating Trained PRESENTATION
Units Material. Material. Pexforsance and
Training Bfficien-] .
09.00 R
BYE BYE BYR cY BYE |BYER
10.00
to PROJECT PROJECT PROJECT PROJECT PRESENTATION PRESENTATION
12.00
8/P/B B/P/B B/P/B B/P/B
12.00 PROJEBCTYT PROJERCT PROJECT PROJECT PRESENTATION CLOSING REVIEW
to
14.00
B/ P/B B/P/B B/P/B B/P/B
17.00
to PROJECT PROJECT PROJECT PROJECT PRESENTATION
19.00
B/P/B B/P/B B/P/B B/P/B
Chairman
Landuagde of the Proaramme: ENGLISH

T —

TRAINING COMPONENT Yl LHE SUGAR REHABILITA LLON PRUIECT

- L C -
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UNHTED NATIUNS INDUSTRIAL DEVELUPMEN T URUANIZATIUN,

SlyaLowl

NATIONAL SUGAR TRAINING CENTRE - SEMNNAR

TRAINING COMPUMNENL UF 1R SUGAR REHABILLLA FION PRUIECT

PROGAAMME WEEK No (‘) FROM, 12th Nov. 10 17th Nov.
- v
Time SAT. UM, MON. . | . —MED.... —=THUR.
07.00 ] Introduction to Training Needs As- | Developing Modular | Developing Modular Developing Modular ] Developing Modular
the Systeas Ap- sessment. Training Package. Training Package. | Training Package Training Package.
to proach to Training Trainee Specifi- - Identifying MU. - Task Analysis. - Identifying Elmntl- Assignments.
cation - Job speci = Objectives - Skill Analysis. |- Writing Objctvs. A~ Prfrmnce Task.
09.00 fication. - Job Analysis, ~ Steps of Work.
BYE BYR BYE BYB BYE BYE
| -
10.00 ] The Modular Concpt.] Group Project
Assignment Session
to PROJECT PROJECT PROJECT PROJECT
12.00
BYE BYE/POULI/BURGLAND | BYR/POULI/BURGLAND BYE/POULI/BURGLAND | BYE/POUL/BURGLAND BYE/POULI/BURGLAND
12.00 Individual Project
Assignment
to PRIVATE STUDY Session PROJECT PROJECT "PROJECT PROJECT
14.00
BYR/POULI/BURGLAND | BYE/POULI/BURGLAND |BYR/POULL/BURGLAND ! BYR/POULL/BURGLAND | BYE/POULI/RURGLAN |
17.00 PRIVATE STUDY
to PROJECT WORK PROJECT PROJECT PROJECT 'fU‘l'ORIAL
19.00 .
BYE/POULI/BURGLAND ]| BYE/POULI/BURGLAND BYR/POUL1/BORGLAND ] BYE/POULI/BURGLAND BYB/POOLI/BU&LA_N_D_J
Chairmnl

Lanquaqe of the Proqramme: ENGLISH

= 66 -
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STAFF DEVELCFMUNT TRAINING FRCGHAMME

CULNLE T12LL := THE INTRODUCTICN TO.AMODULAR SYSTEM
OF TRAINING TO BE DEV-FLOPED AT THE
HATIUNAL SUGAR TRAINING CRENTRL

LIST OF FARTICIFANTS

i

S.N.) Nalb OCCUPATIGN ADRZSS
X 1 Meh. Ali Elfadlabi D.G. N.S.T.C. N.S.T.C.
2 Osman c£ltahir Ali Head of Mech. Emng. Dept. "
Mudawi Llsadig Mudawi Head of Elect.& Inst-
rumentation Dept. "
4 Mohamed Abbas Mohamed Machine shop Imstructer u
5 Ibrahim Mohamed Abdu Head of Aute.% Agri.
Equipaent Dept. "
x 6 Mohamed Elhassan Atiat Alla | Admiz. Manager "
X ? Mahgéub Widat Alla Elect. Iastructer v
8 Eltayeb Hasssa Elsheik Auto. Imstructer "
9 Adil Eldsw Elamix Field Imspecter £.5.6.
10 Avad Mohamed Shagag Agricultural Equip.
Instructor N.5.T.C.
11 Moubark Mohkamed Salih Traing officer A;S.C.
12 Sulimsn Keko " " N.H.5.C.
13 Yahia Ahmed Yahia Machine shop Imstructbr K.S.T.C.
14 Fadl Elmoula Sareur Taha Auto, Imstructor K.S.T.C.
Appr.
N.S5.T.C., = NATIONAL SU®SR TRAINING CERTRE
S.5.C. = SENNAR SUGAR® CCMFANY
A.S.C. = ASSALAYA SUGAR' COMPANY
N.H.5.C. = New HALFA STRAR COMPANY
K.S.T.C. = KENNANA SUGAR THAINING CENTRE

ASIA//




PROGRAMME TITLE

PARTICIPANTS

ENTRY REQUIREMENTS

LIST OF LEARNING
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ANNEX 111

NATIONAL SUGAR TRAINING CENTRE

AGR. EQUIPMENT & MOTOR VEHICLE SECTION

LIGHT VEHICLE DRIVER/OPERATOR COURSE

Safely loading, unloading and operating light
vehicles.

Two weeks

8 drivers, two from each Sugar Company.

Physically fit (good eye sight and hearing, no
movepent impediments or illnesses). Being able
to read and write, 2 years experience with a
general driving licence.

After completing successfully this training
course the trainee will be able to:

A. Clean the vehicle totally inside and

outside in the recommended manner.

B. Check his own vehicle before and after use

following the recommended procedures.

C. Load and unload the vehicle safely and
correctly distribute the load according to
weight, volume and nature of gocds.

D. Drive the vehicle safely, correctly and

economically.

: Safety ~ vehicle knowledge - washing vehicle
body - cleaning the underneath - cleaning car
interior - cleaning engine compartment -
loading goods. Vehicle economical driving -
braking distance - stopping the engine - daily
inspection - tyres.

A. The course is designed in a modular unit
system.

B. Eye and reaction test are introduced the
first day.

C. Practical and theoretical tests covering
the course contents will be held in the
last two days.

D. Handouts will be given to the trainees.




10
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10

15
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LIST OF MATERIALS

(OPERATOR TRAINING PROGRAMME)

DESCRIPTIOR

Shampoo bottle

Soft brush

Wire brush

Spraytin graphite

Roll of insulation tape
Toilet soap

Vacuum cleaner

Buckets

Vinyl cleaner

Meters cloth

Plastic bags

Furniture polish
Compressor Air hand pump
Lamp 220 V

Electric switch

Roll of electric wire
Vehicles for practice sessions
Green wood paint (small)
Red wood paint (small)
Yellow wood paint (small)

Black wood paint

Stopwatch
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AGRIC EQUIPMENT & MOTOR VEHICLE SACTION
MOTOR VEHICLE - DRIVERS = OPEARTORS TRAINING
PROGRAMME

4.2 - 9.2.1989

Time | Sat. Sun. Mon. Tus. Wen. Thu,

7:00 | Adminsteation Vehicle Vehicle Driving Driving Driving

To Knowldge Check Theory Practice Vehicfle

9:00 Theory Theory Practice

—~ ~
10:00 Eye test Vehicle Check Washing Cleaning Cleaning
To and reaction Knowldge List Vehicle Car Engine
12 Practice Forms Theory interior Theory
Test Ouplicat Theory

12:15 Safety Vehicle Check Washing Cleaning Cleaning
To Knowldge List Vehicle Car Engine
1:30 Practice fFroms interior Practice
1 duplicat Practice Practice
1:30 Cleaning & Tyding Workshop and Class

- LRC =



AGRIC. EQUIPMENT & MOTOR VEHICLE SECTION
MOTOR VEHICLE DRIVERS - OPEARTORS TRAINING PROGRAMME

FROM 18.2 to 16.2.1989

+

- 009 -

Time |Sat. Sun, Mon, tus. Wen. thu.

L
7:00 | Tyre Brake Loading Parking Theoratical Open
To Pressure Distance Unloading Vehicle Test Discussion
9:00 | Theory Theory Theory Theory
10:00 Brake Loading Parking
to Practice Distance & Vehicle Practice

Practice Unloading Test Discussion
12 Practice Practice Stop the
engine Practice

12:15 | Cleaning & Vehicle Practice

Checking Checking Practice Practice

1 1:30 | The engine Practice Test

Practice

1:30 CLCANING & TYDING WORKSHOP AND CLASS

T

Asia/:::
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ANNEX IV

NATIONAL SUGAR TRAININC CNETRE - SENNAR

AGR. EQUIPMENT & MOTORVEHICLE SECTION

* AUTO ELECTRICIAN COURSE

PROGRAMME TITLE

Maintenance of Ignition System.

DURATION : Three weeks

AIM : To provide the trainee with knowledge and
skills necessary for servicing car ignition
systems.

LOCATION : The National Sugar Training Centre - Sennar

PARTICIPANTS : Auto-electric fitterc - two from each Mill.

LANGUAGE : Arabic

OBJECTIVE : At the completion of the programme the trainee

will be able to check safely and correctly the
ignition system and service its more common
components and adjust them according to the
manufacturer's settings.

MODULAR UNIT TITLES/DESCRIPTION:

1: Ignition system theory.

2: The ignition system components and their
function how the ignition system works.

Testing ignition coils.
Operating principle of ignition coil - primary
& secondary coils tests - output test.

Testing condensers
condensers faults - testing for leskage -
testing for capacity series resistance test.

Distributor service

Distributor function - distributor cap &
rotor - advance mechanisms - contact points
service - dwell angle

Spark plugs
I1dentifying types of spark plugs - checking,
cleaning and gapping spark plug.
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LEARNING ELEMENTS:

- safety .

- spanners, wrenches - kinds and sizes (B.E.M.P.)

- using spanners/wrenches (E M.P.)

- engine - main parts and function

- operation of 4-stroke petrol engine

- ignition system

- applying electro magnetism theory to the ignition
system

= coil and condenser

= ballested ignition system

- distributor contact breaker dwell angle.

- distributor cap, rotor and high tension cables

- spark plug

- removing and installing spark plugs

- analysing spark plug face

- replacing and selecting spark plugs

- cleaning and gapping spark plugs

- distributor - vacuum advance mechanism

- distributor - mechanical advance mechanism

- removing, cleaning and installing high tension
cables

= checking coil polarity

- ignition timing using control lamp :

- simple method of locating faults in the ignition
system

- servicing contact breaker points

- checking high tension circuit

- setting points gap with a dwell angle tester

- checking ignition coil

- checking and replacing condenser

- replacing contact breaker of the ignition system

- checking contact breaker arm tension

EVALUATION:

The trainee's performance will be evaluated in
theory and practice. A practical and theoretical
test will be held by the end of every week during
the course.

TIME TABLE:

The attached time table shows the activities during
the working hours. Evening sessions not shown are
optional. Trainees can come in the evening for
revision and practice, under the condition that
they are not entitled to extra payment.




AGR. EQUIPMENT A MOITOR VEWICLE SECTION

AUTO-ELECTRICIAN PROGRAMME

WEEK NO. (1)

TIME SAT. 4 SUN. 6 MON. 7 TUS. 8 WED 9 THUR, 10

07:00. Administration Engine - Main Parts Electrs. Magnet- Balleated Distributor Practice
10 & Function ism Theory Ignition Mechanical

09:00 System Advance

10:00 Safety Operation of 4 Coil & Condser Distributor| Distributor Practice
10 Stroke Petrol ((B)) DA Vaccum

11:45 Engine Advance

12:00 Tools Ignition System Review Distributor| Practice Test
T0 Cap. Rotor

01:45 and HT

01:45

CLEANING /TYIDING UP WORKSHOP & CLASS ROOM

- £09 -



AGR. EQUIPMENT & MOTOR VEHICLE SECTION

AUTOD-ELECTRICIAN PROGRAMNE

WEEK NO. (2)

TINE SAT, 12 SUN. 13 MON. 14 TUE. 15 WED, l6 THUR. 17
07:00 Spark Plug Replacing and Removing Cleaning Ignition Simple Practical
Removing and selacting Spark and installing HT Timing us- method
10 inatalling Spark Plugs. Cables, ing Control| of locating
Plugs. Lamb. Faults in
Cleaning and qap- Chacking Coil the Igni-
09:00 ping Plucs, Polaraity. tion System Yest
10:00 Practice Practice Practice Practice Practice Practicsl
10
11:45 Test
12:00 Practice Practice Practice Practice Practice Test
10
01:45 Theary
01:45 CLEANING/TYIDING UP WORKSHOP & CLASS ROOM
I Jl

—
.
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AGR. EQUIPMINT & MOTOR VEHICLL SECTION

t

[}

L]

¢

]

: AUTO.
:

[

, WEEK NO. (3)

ELECTRICIAN PROGRAMME

e Dkl e L T g =S eesseccccceo-  a ittt M- cccneccn.a
: SAT.19 : SUN.20 IMON. 21 ) TUE. 22 ' WED. 23 | thur.24
Frmm-emmeeccccncaaca R L T L X gy A~ mmecceccccccccnaaa D TR PR bemeccceraaa deccmemecccn—a
1 t ] ] 1 ]
L] ] ) | | ]
- . . . ' [ [ '
E Servicing Contacts Setting Poinls Gap :CheckianT Circuit :Checking& Replapi Review | Test
] ] 1 1 | 1
E Breaker Points E Rhecking Contact EChecking Ignition ECondenser E E
‘ : : : : ,
. Replacing Contact : Breaker 8rm tension F011 E E |
' ] L]
' Breaker of the ' : ; ) ;
N Ignition System ' | | : :
1 t L] } ] ]
becoeae - - = = e ccrcccmerraceene .- D e cccrcceea ) t '
n \ ) meeepe-es~ccccecon-a From-ceecccsa Foccececaccea
. Practice ' Practice e t : i : :
' ' Practice ' Practice 'Review d yDiscussion
] ] ' t ) L]
: : : : :timingl '
] L] t J [} ]
' ! N : iRractical :
____________________ o (P | | |
\ Y i Aeledeidedndede b e i el Al Dt
[} ] 1 ! ]
. ] . ] ] ) ]
Practice 'Practdice Practice 'Pracxtic \Practice '
: 3 | | |
] [} ' ] [}
-------------------- f———--—-———————-—-——-J—-——---—--——-—-——-J--—--~--—-—---—J------------1-----«------
! ' : ) :
' CLEANING?TYIDIDNG UP WORKSHOP & CLRSS ROOM , '
: | | ! |
! ‘ : : l
................... A,-------------------J-----------------»1---------------ﬁ------------,------------
]
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ANNEX_V

NATIONAL SUGAR TRAINING CENTRE - SENNAR

AGRIC. EQUIPMENT & MOTORVEHICLE SECTION

BASIC LIGHT VEHICLE TRAINING COURSE

FOR MECHANICS

PROGRAMME TITLE

Light vehicles preventive maintenance,

AIM : To provide the trainee with knowledge and
skill necessary for carrying out light
vehicle preventive maintenance.

t

LOCATION : The National Sugar Training Centre -
Sennar.

PARTICIPANTS : Sixteen Auto-mechanics from the four (&)

public sector Sugar Mills (4 each).
ENTERY REQUIREMENTS The trainee should be able to read and
write and should have a minimum of two
years experience. He should physically be
fit.

OBJECTIVE At the completion of the programme the
trainee will be able to understand and
execute safely and correctly preventive

maintenance on light vehicles.

He will also be able to use basic tools
correctly respecting safety measures while
carrying out preventive maintenance as
reconmended by the manufacturer.




R

Modular Unit Titles / Descriptions

v

2/

5/

/4

8/

S/

10/

1Y/

Light Motor Vehicle General-

Informations :-

Identification of light Motorvehicle ;Motor Vehicle general
designs and Engine Operating cycle .

Checking and Servicing Engine cooling systenm,

Checking and Servicing Engine Lubriciation system,
Checking and Servicing Engine Puel systen .

Checking and Adjusting Engine Valves Clearnance.

( Ialet & Exchaust) .

Checking and Adjusting the clutch pedal free Travel .
Checking and Bleeding clutch Hydraulic system .
Checking Topping & Chengine the Transission 0il { Gear
Bc;or & Transfer Gase) ,

Checking the Operation of the propeller shaft drive .
Greasing : Universal Joint Crosses » 8plined slesves &

centre Bearing .

Servicing the St2ering system :=-

Checking the steering wheel play Checking and topping up
the o0il level in the steering rod Joints,

Servicing the Brake system :

Checking topping & Bleeding the Break Hydraulic system ,
Adjusting Breaks & Changing Break Shose .

Checking the Rumning Gear .

Examne Visually the frame .main and auxiliary Springs,
Shock absorbers , znd wheels .

Checking and Adjusting the toe = imn of the fronmt wheels,
Check the caster camber at freat wheel .

Greasing of the suspension joimts ,




AGR. EQUIPMENT & MOTOR VEHICLE SECTION

LIGHT VEHICLE PREVENTIVE MAINTENANCE PROGRAMME

week no (1) from 10.12 to 15.2.1988

Time Sat. Sun. Mon. Tue. Wed Thur
7:00 Adminstraftion Motor Vehicle Engine main Operation of Valve Operal Identify lifting
to main parts parts &'Function 4~ stroke I.C| mechanism Devices & support
9:00 Theory Eng. Valve Timing stands
Slides Theory Theory Checking Lifting up Cars
valve using mobile Jap
Theory Theory
BREAKE FAST : ONE HOUR
10:00 [lIntroduction Motorvehicle
to Meaing of main parts
11:45 |maintenance Practice Practice
Safety Practice Practice Practice
Areake X Hour
12:00 |Adminstration Adminstration Practivce Praclice Practice Practice
to
1:30
1:30 Cieaning and tyiding up workshop and Class
to -

2:00

ks
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AGRC. EQUIPMENT & MOTOR VECHICLE SECTION
LIGHT VEHICLE PREVENTIVE MAINTTENANCE PROGRAMME
WEEK NO. (21 7.12 10 22.12.1988
i

Time Sat. Sun. Mon. tpe. ped. khur.
7 Removing & inst Review Cooling System Clleaning radi- N-belts adju~ |{lubrication

alling Engine ' C%eckinq & Topp- [Thermostat de-4 Principles
To Valve cover Theory Theory ipg coolant lev- pign and fun-

ad jusying valve el checking tion
9:00 adjusying valve stem for tighting

Clearance theory

Break fast
10:00 | Practice Valve Draining & refill Cooling pen

System

To Practice Hoses Practice Review discussion
11:45 | Theory Clean shop

Break
12:00 | Practice Practice Practice Practice Practice
To
1:3
1:30 Cieaning and tyiding up workshop and Class

1

Asia/:::
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AGR. EQUIPMENT & VEHICLE SCCTION
LIGHT VEHICLE PREVENTIVE MAINTENANCE PROGRAMME
WEEK NO. ( 3 ) FROM 24.12. 1O 29.12.1988

Time |(Sat. Sun. " Mon. Tue. Wind. Thur.
7:00 tngine Dils Engine lubrica- Changing/Topping [Changing/To Engine Lubri
Sae viscosity Class tion System. up Engine oil ping up tra- |cetion Syste
To fFicatiun Checking oil nsmission oil | m
o Pressure Chassis lubr-
T ication
) Thedory Checking Prop-| Review
9:00 — eller shaft
B|reak it one Hour 2]
[~ 10:00 ; Engine nil filters
To > Replacing/Cleaning
n 0il filters
Practice Practice Practice Practice Practice
Break
12:00 [Practice Practice Practice Practice
To
| 1:30
CLEANING & TYIDING UP WORKSHOP & CLASS
i

Asia
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WEE NO ( 4 ) FFROM 31.12,.1988 To 5.1.1989
Time [Sat. Sun. Mon. Tue. Wind. hur.
7:00 |Fueld System Cleaning the Fuel |Bleeding the Removing Car |Review
tank and fuel lines|diesel engine Air Filters
To Petrol & Diesel fuel system Installing Car
(line pump) Air Filters
9:00 | Theory Practice Practice Practice
—BREAK TAST ONE—HOUR
=
10:00 § Cleaning/Replacing | Bleeding the Dry Air Filt- |Open disccusion
To ~ diesel fuel filter |Diesel engine ers Servicing
& Fuel system Cleaning Shop
11:45 |Practice a3 (elistributor pump
m Practice Practice
Break
12:00 Practice Practice Practice 0il Bath Air
fo Filters
Servicing
1:30
1:30
to Cleang and tyiding up workshop and Class
2:00

Asia/:::
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PMANT & MOTO -] ON
C b1 ] NENANCE PROG
w NO o 12 R
Time Sas. Sun. Mon. Tue, Wen. Thar,
T:00 Removing and Adjusting par—- |Toppiag up Adjusting wheel | Adjusting Changing brake fluid im the
Te futting wheels{ king brakes brake fluid bearing drum wheel bearings { hydrallie brake
9:00 Prestice Practice Praotioce brakes Praoctioe Practice
Prastioe
{ Breke Fast Om Hour

10300 Prestioce Practioce Practice Practice Practioe Practice |

. [- ]
Te o

!
11145
Brake
1220 Practice Praoctioce Practice Praotioe Practiee Practice
1: 0
*00 Cleaning and tyidiag up warkshop and class .,

Te
2:00

Y58

X N Y




AGR. EQUIPMENT & MOTOR VEFICLE S ON
LIGHT VEHICLE PREVENTIVE MAINTENANCE PROCRAMME
NO 1, To 19,1.1989
Time Sat, Sun, Mom, _Tue, Wed, _Thur,

T:00 Engine Lub. Brake/system Alr filters Teat Practioal Pilling Bvaluation forms by the

To System Practioe Maintenance Theory Test Trainees

9:00 Review
! Theary -
_B!.&T’!.LQ_U_!_N.
10100 | Changing Brake systea Valve adjustmen} Test Practical

Pa Ensine 021 & Reviw Teat [ Discssion é




Te { Engine 0421 & Reviw Test Discesion E
12300 | Pilter Prastio tice Praotice Theory Theoxv '
Bregke } Hour
s Cooling system| Adjusting Valve adjuste- Praotice .
Te Review Clutch Pree Roeview Test
- 11X
R Cleaning and Tyidiag up warkshop and olase
2400

Y4
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ACRIC. CQUIPMENT & MUIOR VERTCEE SO EEON

tu ¢ lhe Genersl Darcectur

Subject : Light Vehicle Preventive Muintenance

Training Programme

The above Proqgramme was held from 10.12.1988 to 19.1.1989 on purpose

uof testing the (MLS) System and the training materials involsved.

The head ot the dept. Did the Programme Plan ond gencral supervision
listructor FltuyL. Elshiek conducted the Course. jnstructor Awid Stujag -
sisted: in preparing and transilating the learing elements he also did some
entohn. The expert {ddy Pauii was qiving advice from the beging to the
vidd ol the Progromme, he also purticipsted with a lewson on steering ala-

yiunet it.

PARTICIPANTS

five trainees from Sennasr mill and one frum Lhe Lraaning Centre. At
the end of the course the trainees had undergone theoirelics) and practical

tests, and were given certificates.

The trasinees were given o chance to evaluole e course an writlingg

by filling evaluation.forms, and through open disussion.

In brief they were satisfied wilin theortical Knowledge they have ach-

1eved, but Lhey complained from the short of pructice and the abucence

of new Lquipments and training materijals.

DISCUSSION

1:  The time agllotted for preparation was very shoit for the lewning elements
. are -lo be studied before application.

2: Shortage of photocupy paper didn't help on prepusring the handouts
planned Lo be given Lo the trainees. Shorl soles written on the

Blackboard were given inslcad,
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3:  Lack of training materials didn't help Trainees to develop the nece-
ssary Skill needed to carry the preventive Maintenance. Lack of tr-
aining materials also let most oi the course to be theoretical rather
than practical and sometimes it deviated from wmaintenance to repair

for the same reason.

4: Looking through the learning elements of the (ILO), they depend to

a great extend on the availability of training materials and equip-

rents.

CONCLUTION

The trainees have gained some Knowledge, but not much of on employ-
able Skill.

Regarding the test of the system it is very difficult to rely on this
programme’s result.

Asia/
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Annex VI

Extract frop Mr. T. Wright's 1983 Report

FECCMMENCATION 33

RECOMMENDATION 34

RECOMMENDATION 35

1.2.3

(iii) Imstructors (full-time)

If will be rejuired at the central
for technician level are graduate
intake trainees.

(:v) Full-time instructors for
vocational level entants in -
sugar estates.

10 1n €ach o the Public Sectar
Ectates. Kerana wou.o need 5C
if it intencs to train all of its
reacirements for vocational le.v2l
entry tut, at present, it relis
cLostz~tially on the vecczticrai
Training Centre.

Irertiv_ticnzl Issues

Invest-ens in training cannot normszlly
pe cosz-effective unless tre
instituticnel structure of the
orgenizzzion it is intendec to serve
is itself =ble to function effectively.

In a f-ze ertersrise system this is
acsurec =sczuse the business that is
nct sole tc furcticn effectively <irply
goes out of cusiness.

In tre Sucar Sugar Industry there ace
many barriers to effective operation
wnich training cannot unlock. Until
tnese barriers are removec no training
snould take place. It would fail arc
trainirg wocic lose its rzpute.

The main issues are as follows:

(1) Operational blockages jdgentified
by Tate ard Lyle Technical
Services Lto.

26 organizational faults were
mostly identified incependently by
thi. Mission and all were listed
by Tate and Lyle Technical Services
Limited in their Report. Tnese are
liste3 in Section 5.1.1 of this
Report. All should either be
rectifieo or a firm decision made
on each before training of any s~rt
can take place. Until this is
done no training should take place.

(2) Bitterness and Loss of Morale b
Torrent Managers and Stafl

Tris reslts from a feeling cf
teing let cown. They feel that they
aznie.=3 Seeo performance mid 1970's
not wr3t Government interfererce
1zt 1370's and early 158C's lef 1O
“ailote.

institute

o ——— e
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‘%otes ang
[Lomments
Failure was due to financial
constraints outsice Sugar Estate
control and now Tate and Lyle
recommend the Gevernment to bring
in expatriates to put this matter ;
right. Managers regard this as |
an unfair reflection on themselves !
(see 1.2.5 for pcssible remedy). ;

. At a lower level wages have been
frozen at far less than the private
sector.

Many people have jobs on-the-side
~ and are only hanging on for their
pension rights. .

The causes of loss of morale must be
RECOMMENDATION 36 examined and a formula defined for
jts improvement.

whilst morale is at this iow level
due to causes that training cannot
rectify, training would be a waste.
Wages and pensions need urgent
attention.

(3) Irrigation

Special mention needs to be made of
irrigation since the Ministry of
Industry suggests that it should be |
brought under the control of Sugar
Estates and the World Bank
Pre-Appraisal Report recommends
otherwise due to lack of experienced
technical personnel to maintain the

. system. !

The Mission made a special study of
this subject because of the immense
training implication. The subject

%s)discussed fully in Section 5.1.2 I
2). .

Supply of water is the most critical |
input of the whole Trrigation system.
A hold-up of a few days can lose an °
Estate up to £S0 1 million. Under
the present pattern of supply, if all
Public Sector factories were geared |
to rated production, Sennar would be .
losing £50 7.5 milljon, Assalaya £50°
7.5 million and Guneid £50 4.25 '
million oue to losses of water (after
s allowing for inefficient usage in the
Estate) oue entirely to inefficient
supply by the Ministry of Agriculture
or of the electricity supplies.
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Annex VII
TOOLS AND EQUIPMENT IN STORE

¥o. | mscarPrTIOE er1. banrris
I | Btarter Spanner (7/16x § — 9/16 x 5/8 ) € new
2 | Yalve Spanner Sockets on paire (5/!6 — a'ya] I0
3 Valve Spring campressor 2
£ Thickness Gange 20 Blades I et
5 Thickness Gauge 22 Bladea I sot
¢ | Tyge Pitting Machine 1
7 |8 wmp Plug Spanner ( with two sides ) for

Sscessed aguare & slotted screm 8
8 Doudble end open wpamer &xTam
S | Double end open spamer Sx%sm 12
I0 | Doudble end open spamer IOxIIsm 1
11 | Doudble end open spammer 12xI hm I
12 | Double end open Spanner Ié&xITmm I
I3 | Doudble end open spanner I8xI%mm |
I4 | Double end open spanner 20x22mm 3
I5 | Double end opem spamer 3Ix23 |
I6 | Doudble end open spamner 34x2 3
17 | Doude end open spanmer Y0x32 2
I8 | Tools aabinet Elora type 1000 4

Screw driver o &6 360 x § mm 4

Screw. driver 75 x 9 mm

Sorex driver Phillips No, 560 35am length
Mjustadle Hook Spanner ( 20mm - 24 ==
2% | Spark Plug wrench on pairs

¥Y8x/16, ' 5/16,° 916a5/8, LSimV4
24 : Torgue wrench Elcra

25 | Your way ris wrench

26 | Set of Amguler sorew Driver Mo 740-55
27 | Brake Spring Puller

28 | Pistom ring Expander 50-I00Omm

I Piston ring Expander 90-1“.'

Quick Boting eClemping Tongs 7

Brake Spring Plier 360 mm

Valve Spring 1lifter No 213 Klora
Valve Plier Blora 234

Woodsn Valve Grimder

35 | Bose Clakp Piter“Ridra

§6 | Battery Tominal Brush

37 | Groove sorsper

38 | Groove Sorsper

39 | Pistoa Croove Sorsper

40 ?ri.nguhtor Soraper

SNBS

-

nu»uﬂuuﬂunuunuﬂhn-:amqvl

FEUBHES
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4
I

r SR < -

45
46
47

TRESE S

53
54

7lat Soraper

Piston ring ocompression tool Elora
Chain W/Hoisting length 1,50 m.

Brake Spring plier

Priple Grip puller for Gears 150x80mm
Triple Grip Puller PCx300mm

Stud Extractor §

Twin Crip puller for Bearing (200xI50mm)

Triple Grip puller 500x500mm
Adjustadble Resnexr with Guides
Tyre leaver Elors different sises
Distillex

Pressure Gauge Focket sise
Crowling Miats

WHHDMHNOWENGOW=SW®
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TOOLS & BQU4PMENT IN W/S

NO. DESCRIPTIOR @Y. | CONDITION
I Meohanio's Tool bax oomsist of 3= 3 used Tools
Is A set of six open end wrenohes
froa &7 mm to I&ITm
] A set of four open end wrenches
from I/8x3/16 to x9/16
k¥ & set of six wring spamer &xTma to I&ITmm
4 Set of sookets (I2 piece ) 3/8 -1
5: set of soockets
& Two screw drivers 6 & 8
Ts Adjustable Spamners 3
8s Plier
9 S8criber
10 Chiesel
I Centre punch
I2 Feoler gauge
13 Haamer 400 g
14 Screw driver ( electric )
I5. Contact Breaker file
16 Wire Brush
7 Hack saw
2 Three Screw drivers 3, 19 , I2 3
3 Phillips sorew driver 3 1
4 Crowling Hats 3
5 Quick Ail Grip 2
6 Valve Spring lifter 2
7 Piston ring oamp. Tool 2
8 Circlip Plier 3
9 Circlip ( bend Plier ) z
I0 Grease GCun 2
I Ludbricating 0i1 hand pump I
12 Drilling hand Machine (I3mm dis mex ) 1 Footrm
13 Set of HSS drills (4zm - I3mm ) I sot
14 Tyre pressure Gauge 4.51:;/03 R I
I5 Piston ring Expander 4
16 Air Yoot pump 2
17 Brake Spring Plier 2
18 Angular Sorev drivers No. T40-35 I set
19 Torque wrench (Elors) (0 = 20) igm 3
20 Engine ocapressica gmuge (Petrol ) I
s Solderning Iron (electric) 220V - 325W 2
73 041 Pilter Tool p ¢
2} ?

Plastic Hemmer
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NO.. DESCRIPTION QrY. |CONDITION

24 Copper Hamamer 2

» Rubber Hammer 2

26 Valve seat Crinding Machine I Working condition does
it work 7

ry Valve Grinding machine Working oondition

28 Set of sockets 20 pieces I0 - 30 mm I set

29  |Extornal Miorcueter I - 2 I

30 |External Micrameter 3 - 4 1

3 Wooden Bench with Anvils 54 The tables needs fixirng

32 &obilo Jaoks 2

33 tobno engine hoist (Haco) I000 kg I not working

34 obile engine hoist (Haco ) 500 kg 1 not working

35 Battery charger Allen I old

36 Distrubutor tester Allen 1 old

317 Ignition Coil Tester I not working

38 Armature tester b
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Annex VIII

COUNTRY. - SUDAN

PROJECT - SF/SUD/86/003

SECTION - AUTOMOTIVE AND AGRICULTURAL MACHINES
Recommended List of Tools and Equipment to be ordered

for the Continuation of Phase I

-

Progres. ILO
‘f“e P.G. no

Description

L«ant.'. * Observatiohs -~

HANDTOOLS

Three layer tocl box with

a. Metric socket set 8mp - 23 m

b. Metric ring and open end spanner set 8-23

c¢. Spark plug spanner

d. Engineers pliers (180 mm)

e. Long nose off set pliers (200 mm)

f. Vice grip pliers 250 mm

g« Screw driver set flat blade
(100 - 175 = 250 mm)

h. Screw driver set Phillips (no 2 & 4)

i. Ball pain hammer (110 gr & 500 gr)

j. Plastic hammwer with spare heads

k. Set of punches (pin, tapered, centre,
diamond)

1. Feeler gauges 0.05 ~ 1 mm

m. Hacksaw frame & 5 blades

n. Ergineer’s steel ruler 30 cm.

o. Seriber

p. Set of files (3 flat - 1 1/2 round -
1 round)

q. Wire brush

r. Set Allen Keys (2 - 10 mm)

Hand operated oil syringe 500 cc.
Vernier caliper 130 mm

011 can pump (hand held & operated 50 cc)
Tyre pressure gauge graduated in:

0 ~ 10 bar

0~10 &/cm2
0 - 150 Psi

(3]

NS
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Progred ILO :
no. | E.P.C.no Descript%on ]Quant.. . Observations
‘Line
EQUIPMENT
1 Surface plate 400 x 250 om 1
2 Assorted chains 20 m (8/10 mm round wire)
3 Assorted shackles x 10 10
4 * Small gantry crane approx. 250 ca lift &
200 cm wide - on 30 cm round metal wheels 1
5 Chain block and tackle - lifting capacity 1000kg| 1
6 * Axle stands for light vehicle (car) -
zarrying capacity approx. 1000 kg -
tripod structure 8
7 * Axle stand as 6 above but 5000 kg 8
8 * Rigid tow bar 3''/75 mm round with 3''/75 mn
fixed towing rings at each end 2
9 Fluorescent red signal triangles ~ as per
police rules 4
10 * Tool trolleys 40 x 60 cm = 2 levels -
height 100 cm on small castors/vwheels
(approx. 10-12 cm round) 4
11 * Wheel blocks/chocks for 13'' wheels 4
12 * Wheel blocke/chocks for 16°'’ wheels 4
13 * Wheel blocks/chocks for 20'' wheels 4
14 50 litre metal barrels for storage of daily
consumption 1iquids in w/s store
(diesel - petxol - parafin - SAE 30 - 40 -
50 - 90 - 140) 8
15 200 litre drum for collection of waste fluids 3
16 * 1/2 - 200 1itre drums for rubbish collection 6
17 * Rack for horizontal storage of 8 x 50 litre
druns (as in 14 above) 1
% = A]l]l itens marked with an asterisk can
be fabricsted in NSTC,




* o Al] itens marked with asterisk can be
fabricated in NSTC.
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r A o N
Progre{. ILO- - . I
_no. JE.P.G.no. Description !Quant.] Observations
| Line
18 * 011 measuring cans set 1/2 1tr - 1 ltr - & 1tr] 3
19 * Funneis for pourring liquids 150 mm to 20 mm 4
20 * Shop pans 450 x 300 x 100 om 5
made of 1 mm sheet steel
21 * Shop pans 600 x 450 x 120 m 5
22 * Shop pans 900 x 600 x 150 mm 3
23 6 mn nylon rope 100 n#
24 15 to 20 mm nylon rope 100 nr
25 Metal storage cabinets 210 x 100 x 40 cm
with 5 adjustable shelves 4
26 Steel filing cabinet with 3 lccking drawers
with hanging files 1
27 Hanging filez for 26 above 100
28 * Set of heavy duty metal shelves
200 z 100 x50 cm. 4
29 High pressure water washing machine
(simple with no additives and steam)
working pressure approx. 100 - 1200 bar.
220/240 V - 50 Cycles 1
30 35 mm slide frames 500
31 Caroussel for 30 above 6
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Annex IX

COUNTRY - SUDAN

PROJECT - SF/SUD/86/003

SECTIOR - AUTOMOTIVE AND AGRICULTURAL MACHINES

Recommended List of Tools and Equipment and some Consumables
For Fhase 11, including a supplement with the relevant pages

from a fabory catalogue

Electrical Supply - Volts single 220/three phase 4/5 frequency 50 Hz.

* All with English and Arabic Operation-Wcrkshop and spares manuals.

2 copies each

Progresi.| ILO Description Quant.| Observations
No. E.P.G. No
Line
01 5.1.1 Centre Latha 1
02 5.1.2 Latha accessories for Ol above 1
03 Hexagonal steel bar in 3m length 10 mm 4
04 Hexagonal steel bar in 3m length 12 mm 4
05 Hexagonal steel bar in 3m length 14 mm 4
06 Hexagonal steel bar in 3m length 16 sm 4
07 Hexagonal steel bar in 3m length 18 2
08 Hexagonal steel bar in 3m length 20 am 2
09 Hexagonal steel bar in 3m length 24 mm 2
10 Hexagcnal steel bar in 3m length 30 mm 2
11 Phosohov bronze bar 30 mm 6m
12 Phosohov hronze bar 60 mm 4m
13 Phosohcv bronze bar 90 mm 2m
14 Nylon bar 30 om 8m
15 Nylon bar 60 mm Sm
16 Aluminium bar 50 mm 6m
17 Aluminium bar 90 mm 2m
18 Righ Tensile steel vod 6 mm 10m
19 High Tensile steel vod 8 mm 10m
20 High Tensile steel vod 10 om 10m
21 High Tensile stee! vod 14 mm 6m
22 Toole — a selection for 2 years
a. Knurling tools
b. Tool holders with quick release for tool
tip replacement
C. Tool tips for all current turning operntion+
eg. roughing ents. - parting - facing -
threading -~ finishing - boring - internal
threading, etc.
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Progresi. ILO Description Anguant.. Observations
| Wo. E.P.G. No
Line
23 Brake shoe grinder 1 with spares
i for 2 yrs

24 5.1.5 Drilling Machine - Piller type with 1
accessories

25 501.6 hchine Vice - HcDo 2

26 a. 5.1.9 Pedestal grinder H.D.

b. with 3 + 3 spare grinding stones and 1
C. 18 extra cutters for wheel dresser

27 5.1.9 Pedestal Grinder - Butler 3

28 5.1.12 Cylinder Honing Kit 1

29 5.1,13 Cylinder Ridge Remover Set 1

30 Adjustable hand operated valve seat cutting with spare
machine with set of expanding pilots 1 cutting
from 7.85 mm to 15 mm tools (5)

31 Air compressor - Two stage 220 psi 1
15 Ka/cm? - Adjustable pressure regulation
Electrical drive motor 3.75/4 KRw
Three phase One set of
Two phase starting - Overhead Protection spare belts
500 1. air tank with drainage

32 , Self coiling (spirai type) 6 mm I.D. air 28 Heavy Duty

' line in lengths of approx. 8 m (stre:iched

length) fitted with male and female bayonet
fittings (quick release)

33 Female bayonet (suitable for 32 above)
threaded to fit 1/2" 1.D. air line for 40 Heavy Duty
wall fit~ing

34 Air line pressure regulator 0-15 Ka/cm? 20 Heavy Duty
with wvater sevarator
Suitable for 1/2" 1.D. air line as 33 above

35 Air blow gun - with male fitting for bavonet| 40
as 32 above i

36 Tyre inflator fitted with pressure gauge 3
0-10 bar/0.10 Kg/cm2/0-150 psi
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Progresi. 1ILO Description . Quant. | Observations,
No. E.P.G. No | i
Line : !
37 Tyre pressure gauge - diel type calibrated 2
; 0-10 bar/0-10 Kg/cm2/0-150 psi
% 38 ; As 37 above but of the slidina tube type 2
| 39 5.4.33 | Washing Type spray gun with 1/2 litre 3
E cleaner container
: 40 5.1.37 Crack repair kit 1
. 41 5.1.40 Cylinder head support stand — Set of 2 8
42 5.2.1 Twist drill set “inch" 5
43 5.2.2 ; Twist drill set "metre" 10
&4 5.2.3 | Twist drill set - Horse Taper "inch" 2
45 5.2.4 Twist drill set - Morse Taper “metre" 3
46 5.2.5 ;Reducing sleeve set for morse tapers 1
47 5.2.7 .Die and tap stock set “"metre" 2
48 5.2.15 Die and tap stock set UNF E 1
49 5.2.15 Die and tap stock set UNC | 1
50 5.3.2 Inside Micrometer "inch" 2" - 12" ! 3
51 5.3.3 glnside Micrometer “"meter" 50-300 mm ; 3
52  5.3.4 iOutside Micrometer 0-4" ‘ 3
.53 5.3.5  Outside Micrometer 0-100umm l 3
54 | 5.3.6 vOutlide Micrometer 2"-6" l 1
55 , 5.3.7 Qutside Micromater 50-150 mm ' 1
56 5.3.8 Outside Micrometer 0-1" : 50
57 5.3.9 Outside Micrometer 0-25 mm 50
58 5.3,12 Depth micrometer 0-6" 3 i
59 | 5.3.12 Depth micrometer 0-150 mm 3 E
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Progresi. 1ILO f Description Quant., Observations
No. E.P.G. No _
Line ; '
60 5.3.14 | Telescopie gauge set 3 ;
61 ‘ 5.3.15 ; Universal Surface Gauge 6 |
62 | 5.3.16 Surface plate 300 x 250 mm 6
63 . Surface plate 450 x 600 2 :
i
64 5.3.17 Combinc:ion set 1 |
© 65 5.3.18 Screw Pitch Gauge Set Witw/UN/Metric 25
: 66 Feeler strip set 12" long and 300 m 1 | with spring=
| ) \ scale i
67 Set of mechanic's feeler renaes 0.05 — 1 wm 50 '
. 68 Set of mechanic'e feeler inches 20 .
L 69 ' 5.3.20 | Strait edge 3 l
. 70 5.3.21 Engineers's lzvel 2 | j
: 71 i 5.3.22 Dial jjage "inch” 1/2" travel ! 8 | :
! 72 , 5.3.23 Dial gavge "meter" i2 mm travel ' 8 ¥ ;
73 | 5.3.24 ' Magnetic base and stand for 71 and 72 above F b :
4 | 5.3.25 | vernier baliser 11%/280 mm inside and out 50 ! i
.75 | Cyliader bore gauge 3-8" to depth of 10" 1
76 | 5.3.29 Cylinder bore gauge 21/2 6" 1
77 | 5.3.30 Cylinder bore gauge 50-150 mm 2
78 5.4.1 Arbor press 2
79 5.4.2 Hydraulic Press - 50 Tra 1
80 .5.4.3 Multi Purpose pcotable gratry 1
81 5.4.4 Portable erana 1
82 ‘5.4.5 Chain sling 2
i
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Progresi. ILO Description EQuant. Observations
No. E.P.G. No :
———— | '
Line ; '
i i
83 5.4.6 Chain sling } 2 |
84 . S.4.7 Chain sling 4 :
85 S.4.8 | Chain sling 4 |
86 She.... (Assorted) for chains above 10
87 5.4.9 Car Hoist electric motors operated by
cables with safety stops 1
88 5.4.12 Garage jack - 6 ton 2
89 5.4.13 Garage jack - 2.5 ton 2
90 5.4 15 Buttle jack - 20 ton 1
91 5.4.16 Tripod Axle stand 1 1/2 tom 16
i
92 5.4.17 Tripod Axle stand 5 tea 8 f
93 Workshop trolleys pliatforms with fast 6
conneztien for front wheels and puiling
handle
94 5.4.21 Sack truck ' 2
]
95 5.4.27 Vulcanizer 1
96 5.4.29 Lubrication equipment 1 i
97 5.4.31 Heavy duty laver type grease gun 5 E with nozles .
t for ALL
{ | current
g nipples
98 5.4.32 0il measure set 3
99 5.4.50 Garsge Kreeper 5
100 5.4,51 Vice 30
101 Vice opening 240 mm - Heavy duty 5
102 Electric hand drill - 500 W. 8ingle phase 1
speed variable to 300v RPH chuch up
to 13 mm drills |
! i
103 Heavy duty Hand drill 800 W 1 !
Doubi: hondle - vibrating |
Suitable also for masonry
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Progresi.| 1ILO Description Quant. - Observations
No. E.P.G. No ;
Line .
i
104 Flexidrive about 1.5 m long witch chuck i !spate icner:
10 mm capacity | cable |
105 Set of small grinders and rotary cutters ! 3
to work in conjunction with 104 above ; :
106 5.4.56 C clamp set ! 3
! i
107 5.4.57 | 0il stone |2 ;
108 5.4.58 |Soldering gun 200 W I
i
I 109 5.4.99 |Soldering iron 300 W oy
I
110 5.4.64 Connecting rod Alignment tester and 1
Straightener l
]
" 5.4.67 Electric etcher L
112 5.4 .68 Brake cylinder howing kit 1 2 sets of
spare stoneg
, 113 Inspection lamp - Neon tude. in shock 20 'with gpares

resistent transparent plastre tubular |
holder with min. 3m wire

. 114 5.4.71 a.|Double flaring kit metre 3
i
!
% b.|Double fle-ing kit US 1
115 5.4.72 Tube cutter 3
; 116 5.4.73 Al. ark welder portable 1 !
117 5.4.74 |Welders apron 3
'
. 118 5.4,75 [Welders gloves 5
© 119 Oxy. Acetilene welding set comprising 1
& - Cylinder troller (for 2 cyl.) '
b. - 2 acetiiene cylinders f
c. ~ 4 oxygen cylinders ’
' d. - 2 regulators = 1 ocy and 1 acetilene
e. - welding torch with exchangable tips
f. - 2 torch tip cleaners no. 1-12
g -~ 2 pairs of gogles with spare lenzes (2)
120 5.4,.81 Bench fitted Sheaving machine 1 1 set spare
. bldes
e mvermierrom i —
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‘Progresi. ILO Description Quant. Observations
No. E.P.G. No
Line ‘
121 E Nozle tester—setter (hand operated with 2
i catck tank and pressure gauge) ‘
122 5.4.90 Injector impact extractor 1 f
suitable light vehicles - truck and ?
Caterpillar f
121 5.4.88 Nipple forming tool for diesel H.P. lines 1
122 5.4.95 Nozle cleaning Kit 15
123 5.4.96 Injectnr dismantling jig i 5
124 5.46.97 | High pressure steam cleaner | 1  Spares for
2 yrs
125 Cleaning tank for automotive parts — with 1 .
agitator operated by compressed air - with with 200 kg
i baskets/trays caustic soda
“ All stelle construction to work with in sealed
caustic soda solution bags
: Tank size apprzox 1200 x 800 x 800 mm
126 5.4.100 | Number Stamp Set ~ Punch l 3
127 ! 5.4,101 | Petrol/Combustible liquid storage .20
. containers 20 1. - metal !
|
128 ° 5.4,102 | Battery charger on wheels with 1
l = Quick charger ‘
z - Strater booster |
- Battery test
|- 6 - 12 = 24 Volt output \
129 | 5.4.103 iBody Repair Press Kit 1 ? with spare
: I rubber pads
i | (3 sets)
130 Spray gun for paint with 1/2 kg suction cup ‘ 3 !
|
140 Air line for above 30 m with bayonet as 30m |
rev, 32 above | l
141 Disposable Painter's respirator/filter 150
142 5.4.105 |Cylinder liner Extractor/fitter 1
143 a. Five Extinguishers - All categories 10 kg , 30
b. - With recharging Kits and instructione | and well
for one complete recharge for all 30 Y fixing
extinguishers ‘ brackets




- 632 -

Progresi. 1ILO Description Quant. Observationq
NO. E.Poco “0 t
Line —
144 . 5.4.110 | Work Platform 12 ;
145 5.4.111 | Parafin blow lamp 2
146 5.4.113 | Hoisting Pulley block 2
147 5.4.115 | Sender/Grinder 1
i
} 148 As above but heavy duty with 1

24 - Cutting disks
12 ~ Grinding cups

b 149 5.4.117 | Suction Gun 4
150 5.4,119 | Vacuum cleaner 1
with 50 spare bags for dust collection
151 5.4.123 | Battery Charger - but max 30 cells 1
152 5.4.124 | Battery charging accessories set but 1
for max 5 batteries
153 5.4.126 |Drive on soft toe in—out indicator 1 pair
154 5.4,128 |First aid Kit 3
155 5.5.1 Sockets Sets - 12 point 8-22 mm 15
1/2" drive |
156 5.5.1 Socket Set - 12 point 5/16 - 1 1/4 inch 15
1/2" drive
157 5.5.2 Socket Sets -~ 3/4" drive
{ a. 12 points AF 7/8 - 2" 2
: b. 12 points 22-50 mm 2
158 5.5.3 Socket Set 1" drive
a. AF 17/8-31/8 1
b. Metrie 36 - 80 mm 1 i
159 5.5.4 Socket Set 3/8" drive |
a. AF 3/16 - 1/2" 15
b. Metrie 4 -~ 13 mm 15
Ce BA 10 - 1 3
160 5.5.5 Ring and Open end spaner Set
i AF 5/16 - 1" inch 54
161 5.5.5 Metrie 8-22 mm 108
162 5.5.5 Whit. 3/16 - 1/2 W. 5
!
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Progresi. ILO Description Quant. Observations
No. E.P.G. No
Line
163 5.5.6 Tool box 120
164 | 5.5.7 Spark plug spanner Set - 4 different types 3
165 E 5.5.9 Miniature Open end Spaner Set
{ AF  3/16™ - 7/16" 5 :
!
I ]
166 ©3.5.9 Miniature Open end Spaner Set '
i Metrie 4 - 7.5 mm 15
167 . 5.5.10 Side cutting pliers 6.5" long 20
l ;
168 . 5.5.11 Engineer pliers | 120 i
169 - 5.5.13 Long nose offset pliers 8" long 30 é
‘ l
170 l 5.5.14 Vice grip plier - 10 inch long 30 f
‘ . '
171 ! 5.5.15 Set of screw drivers 120
| |
172 1 5.5.16 Set of screw drivers cross no. 2 and 4 120 -
i
]
173 | Set of screw drivers short, 2 straight | i
E : 2 cross 60 . f
| ;
174 l5.5.17 Off set screw driver set - straight and cross 5 ;
‘ ! :
175 !5.5.18 Insulated screw driver Set i 20
i 3 straight and 2 cross I
176 - 5.5.19 Ball D... hammer Set 100 gr and 500 gr . 120 z
| i
177 5.5.20 iPlastic hammer | 50 ’ 100 spare
I LN R B N ]
178 5.5.21 !Centre punch 120
179 5.5.22  |Pin Punch Set 120 |
180 5.5.23  |Cold Chisel 120 '
181 1 Diamond Chisel 120 '
182 5.5.25 Three edge scraper { 30
183 5.5.27 Hack saw 12" 120
184 5.5.28 Measuring tape 120 |
' !
185 15,5431 Scriber 120
186 5.5.33 File Set 120
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Progresi. 1ILO ; Description Quant. Observation;
| _No. E.P.G. No' ‘
Line i :
.
187 . 5.5.34 Dividers 30
188 5.5.35 Wire brush 120
189 5.5.36 Inside caliper 15
190 5.5.37 Outside caliper 15
191 5.5.38 Valve grinding s:tick 48
192 [ Torque wrench in ft/lb anéd KGm 15 - 20 2
i 1/2" drive
193 ? Torque wrench 3/8" drive ft/1b and Kgm 1-10 2 |
194 Torque wreach 3/4" drive ft/lb and Kgm 7-45 1
195 ‘ ' Angle wrench 1/2" drive 1
196 5.5.42 | Heavy duty spaner Kits 2 ,
197 5.5.43 Strap wrench 3 ' ;
! 198 . 5.5.44 Transmission wrench set 2 ; é
{199 " 5.5.45 Lever set 20 ,
200 5.5.47 g 4 way brace 3 !
201 !5.5.48 Allen key set ~ inch 1/16" - 3/4" 20
202 ;5.5.48 Allen key set - metrie 1.5 = 22 mm 20 |
203 Allen key set - metrie 1.5 - 12 mm 60 ,
204 . 5.5.49 | Stud remover set 17 |
205 '5.5.51 Circlip plier set 30 ;
206 v Wire stipping pliers - approx 150 mm long 10 f f
207 i Brake spring pliers set 200 and 350 mm long 5
208 i Hammer cross pein 1000 gr 14
209 i Hammer cross pein 2000 gr 14
210 35.5.77 Sledge hammer 4000 gr 2
211 5.5.54 Rubber mallet 20
.
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Progresi.. ILO Description Quant. | Observations!
:_No. E.P.G. No
_Line
212 5.5.55 Vice grip wrench set 4
213 5.5.57 Valve sering compressor set 2
214 5.5.58 Piston ring comoressor set 2
215 5.5.59 Piston ring expender set 2
216 5.5.60 Piston groove cleaner set 2
217 i 5.5.63 Pin Punch Set 6
| 218 i 5.5.64 | Cold chisel set 10 i
; 219 | 5.5.65 Wheel hub puller set 1
; 220 ' 5.5.66 Puller set 2
221 | 5.5.67 Special puller set 2 :
: 222 | 5.5.68 ' Ignition file set 24 |
| 222 l's.5.69 Pick up magnetic flexible tool 6 '
223 15.5.70 | Bolt cutter 1
224 5.5.71 Battery service tool kit 2 :
225 }5.5.74 | Snips set 4
226 5.5.75  Stud Extractor E 10
| 227 ;5.5.76 ; Gasket cutting punch set 12 '
228 ;5.5.78 cirelip plirs 3 ,
229 5.5.79 - Steering ball joint separator set i 2
! 230 15.5.80 Puller set : 3
| 231 5.5.81 ' Slide hammer puller set i3
232 5.5.82 Battery Carrier strap ! 10 '
233 5.5.83 Engineer's scraper set | 3
234 5.5.84 Solderless terminal kit 1
235 5.5.85 Mirror for inspection o2
236 '5.5.86 ' Body workers tcol set | 2
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"Progresi.! ILO Description | Quant.! Observation1
No. E.P.G. No ¢ i
Line !
237 5.5.87 Suspension coil spring retaining tools 1 Set
238 5.5.88 Spark plug top set 1
239 5.5.89 Hook spanner set 1
230 5.5.95 Brake adjusting tool set 3
231 5.5.96 Tyre valve tool 10 :
g
232 j 5.5.100 |Pop vireter - lazy tongs type ‘ 1
| i
233 5.5.103 " Flared nut wrench set , 5
|
234 5.5.111 ;Inpact screv driver set 1
235 5.5.112 | Thread restorer file set | 10
236 | 5.6.13 ;Engine knock stetoscope ! 3
237 ' 546.14 | Cylinder compression tester , 2 Petrol
i ; diesel-cars
i ' and trucks
t .
| ;
238 i5.6.15 Vaccuum and fuel pressure gauge 2 |
239 | 5.6.16 |.Conﬂu'.ned V/A tester 1 :
240 .5.6.17 lBattety starter tester 1 '
i
21 i éStroboscopie light suitable for tim.ng 3 i
' Petrol and diesel engines with all [ i
connections ’ i
!
242 5.6.24 Ohmmeter - diode tester 2 :
243 5.6.25 Hand tachometer i 2
244 5.6.26 Cooling system tester ; 2
245 15.6.32 Contact spring balance 2
246 5.6.37 Hydraulic systems tester 1
247 5¢7.6. Cork gasket sheeting — assortment
m 1.5 mm 10
w2 2,5 m 15
: m2 3,5 mm 10
) |
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Progresi. ILO Description Quant.| Observations
No. _ E.P.G. No
Line i
248 5.7.7 Asbestos width 6 =m 1
. 249 5.7.8 Dakenstrong sheet - jointing material '
; al 0.5mm 8
: a2 1.5 mm 8 [
i m 3 mm 8
~ 250 5.7.9 Gasket cement 40
: 251 5.7.10 Hallite high pressure jointing
X heat resistent and graphite impregnated
! m 1.5 sm 2
m 3 m=m 2
. 252 5.7.12 Valve grinding compound 100
253 5.7.13 Resin core solder 25
254 5.7.14 Acid core solder 25
255 General purpose Electrodes - Rutile
a. | 2.5 mm dia 1000
b. 3.5 mm dia 1000
; 256 Gas welding rod supplies - mild steel
; a. 1.5 dia 50 kg
b. { 2.5 mm dia 100 kg
257 l 5.7.17 Bronze welding rod supply 1
258 5.7.24 Magnet - Bridge type 10
259 i5.7.25 Automotive electrical accessories
asin 5.7.25 but
a. = one comolete set LUCAS 1
b, - one comolete set BOSCH 1
i Ce - one comolete set Japanese ) B
. 260 ‘5.9.1 Steel filing cabinet - suspension 3
i !
i 261 '549,2 Steel storing cabinet 27
0262 Steel desk with plastic top and three
locking dravers - 1 large and 2 small
Top size 150 x 75 14
263 Robust steel ....00.. desk chair
with woulded plywood seat and back 30
| 264 5.8.1 4 Stroke petrol engine model 1
|
| 265 5.8.3 4 Stroke diesel engine model 1
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Progresi,' ILO Description Quant.| Observations
E No. E.P.G. No .
. Line
I i
266 5.8.5 Planetary gear model 1 :
267 . 5.8.6 Gear box model 1 )
268 . 5.8.18 Fuel pump and nozle model 1 '
269 5.6.23 | Tach - Dwell tester 1 5
270 Galvanized iron nails - 3 cm long 1 kg ;
'
271 Magnetic compass (indicating north) 10 Simple and i
cheap '
l
272 5.6.22 Armature testing growler 1
273 Simple galvanometer 1 :
274 Engine electrical diagnostic unit 1 Similar to !
Small and portable 5.6.10 but ;
small and |
portable |
'
275 a. Assorted hose clips 10 - 15 =m 20 ;
b. 15 - 20 20 !
c. 20 - 30 mm 25 i
d. 30 - 40 mm 30
e. 40 - 50 mm 30 _,
£. 50 - 60 mm 30 ;
g 60 - 70 mm 20
B
276 a. Flexible elastic hose I.D. 5 mm 10 m
b. 10 =m 30 i
ce. 15 wm 0m |
d. l mm 10 m
277 Convoluted textile reinforced rubber hose
a. in 1 m length I.D., 40 em 15
b. S0 mm 15
Co 60 mm 10
d. 70 mm 5
278 AV.0, meter 1
279 Set of concrete drills 6-8-10-12-14 mm 2
280 Plastic expanding wall plugs
a. 6 mm 100 ’
b. 8 mmn 200 ;
c. 10 om 50 ;
e, 14 om 50
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Progresi. ILO Description Quant.| Observations
i__No, E.P.G. No
: Line :
281 Crocodile connectors approx 30 mm long
with screw clamp for electric wire 100
282 , 5+4.112 |Pole shoe screwdriver 1
283 § Complete set of plastified wall charts 1 set
? for the automotive field covering
E Engines - fuel systems - cooling systems
| clutches ~ gearboxes drive axles - dead
: axles independant suspension front wheel
j drive - brakes - hydraulic accessories
! steering systems - tyres — tyre structures
: treads
284 : 10 x 1 1. Turtle wax for car body 101 |
+
!
285 % Magnigying glass - 150 mm 3 |
with flexible stalk and heavy base i
[
286 500 cc calbirated and graduated glass .
cylinder 5
287 Paper masking tape 30 mm wide 20 ' in rolls
283 Well protected thermometer 20 - 150°C 2 |, Approx.
| range
289 Assortment of different radiator caps set 2
! at different pressures
290 01d style hand operated liquid insect 2
| spray syringe type pump
291 0ii pressure gaunge 40 mm face 2
0 - 5 Kg/cn? - electrical operation
291 As 291 above but mechanical with nylon or 2

similar plastic tube
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'Ptogresi. IL0 Description gQucnt. Observations
.__No. E.P.G. No .
Line H
Fabory Items 293 ~ 327 use the fabory catalogue no. reference
no. Similar articles of good quality can be acceptable. See Annex VII
293 9T30 . Hex nut and bolt metrie DIN 933/934 .1 8.8. Zinc
; : plate
294 N1 ; Hex nut and bolt wetrie DIN 931/933/934 8.8 g 1 Zinc plate
295 N2 E Hex nut and bolt UNF 8.8 i 1
296 9T32 % Hex nut aud bolt UNC 8.8 % 1
297 N3 ; Hex nut and bolt WW DIN 933/934 8.8 E 1
298 181210 i Hex set screv metrie DIN 916 CUPPOINT g 1 CC45 M
: ! (18T2104)
299 9780 Nut nylock DIN 985 E 1
300 9781 Nut thermag brass ; 1
301 18T176 Grease nipples - Zinc plated E 1
302 18T47 Clip on speed nuts y:llow % 1
303 N3S Blind rivet nuts and riveter ; 1 !
304 9T22 Brasse nut and screw - metrie DIN 84/934 i 1 '
i
305 9T220 Screw DIN 965 black i 1
306 971219 Screw DIN 7985 black E 1
307 18T 137 | Self top screw DIN 7981 zinc plate O |
308 18T139 Self toping screw DIN 7983 Zinc plate 1
309 9127 Hex head screw with waster DIN 7976
Zinc plate 1
310 9T126 Wood screw DIN 96 4.8 Zinc plate 1
311 9T62 Chip board screw 1
312 9T7 Flat washer 1
313 N25 Split lock washer 1
314 9T11 Washer DIN 9021 Zinc plate E 1
{ 315 9T15 Copper washer annealed i 1




- 641 -

Progresi.. ILO i Description Quant. | Observations
No. | E.P.G. No. g
Line ' :
Fabory Items 293 - 327 use the fabory catalogue no. reference
no. Similar articles of good quality can be acceptable. See Annex VI}
3
316 9T54 Fiber washer 1
317 18T85 0. ring metrie 1
) 318 18T86 0. ring inch 1
319 9T88 Bushing - aromet (rabber) 1
320 9T89 Plue - rubber 1
321 9T13 Countersune screw seat - brass nickel plate 1
322 973 Toothed lock washer - Type AZ - Zinc plate 1
323 9T159 Starlock fixing washers 1
324 9T16 Coter pin DIN 9 1
325 N5 Plates/cups 1
326 18T250 Assorted springs 1
327 N31 BP rivets and gun 1
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Supplemen. to Annex IX

r~

One set of each item ticked in the (Type No.) column of the Fabory Catalogue, or

similar

(COpies of relevant pages follow).

ZESKANTBOUTEN, TAPBOUTEN EN MOEREN
HEXAGON BOLTS, SCREWS AND NUTS
VIS A TETE HEXAGONALE ET ECROUS

TORNILLOS HEXAGONALES Y TUERCAS
SECHSKANTSCHRAUBEN UND MUTTERN

=

ARTICLE TIPE R COMPOSITION - | vevaLecs |
METRIC M5x12 - x16 - x20- x25
@ DIN 933/934 9730 / M6x12 - x16- X20 - x25 - x30
320
ZING PLATED o Nuts incl.
METRIC M8x2) - x25 - x30- x35
DIN 983:;/ 934 (§ T 230A | M0x25-x30-x35
86
ZINC PLATED | (S T 30A) Nuts incl.
METRIC M5x16 - x20 - x25- x30
DIN 831/933 N1 | M6x16 - x20- x25 - x30 - x40 - x50
: Dl: 934 / MB8x20 - x25 - x30 - x40 - x56 - x63
;f % )2 .8 ; 644
% € ZINC PLATED Y Nuts incl.
METRIC M10x20 - x25 - x39 - x40 - x50
@ ﬁg/ DINS31/933 | N 6 Wizedd- xkD - x5
’ X - X
E@’é 8.8 M15x40 - x50 - x60 166
= &€ ZINC PLATED Nuts incl.
METRIC M5x16- x20
] DIN 983%/934 N 14 :g:;g . xgg . xgg
= . -%25-x
ZINC PLATED M10x30 - x40 410
M12x30 - x40 Nuts incl.
METRIC M5x10 - x20
DIN 9033/ 934 9 T 39 gx;g . x43g
o XU - X
Yellow zinc pisted M10x30 - x40
Geel gepassiveerd 190
Pass. jsune Nuts incl.
METRIC MEx16 - x20 - x25
DINS33/834 | QT 75 M8x20 - x25 - x30
STAINLESS M10x25 - x30 - x40 138
STEEL A2 Nuts incl.
5

Maers e Fogtenens ©
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Masterrs e Fasteneru ©

ARTICLE 1 Teeemn | COMPOSITION | veraLres )
METRIC M5x16 - x20
_ DIN 933/934 " 5] M6x16 - x20- x25
£ STAINLESS M8x20 - x25 - x30
= M12x30 - x40 Nuts incl.
m:amlc M5x12 - x16 - x20 - x25
933/934 M6x12 - x16 - x20 - x25 - x30 -
BRASS 9 T 34
MESSING
LAITON 300
Nuts incl.
METRIC FINE M8x1x30 - MBx1x40
DIN 960/961 9 '|' 29 Mi0x1x20 - M10x1x40
¥ DIN 934 M1Tx1.25x30 - M10x1.25x40 7
8.8 Nuts incl.
METRIC FINE M10x1x25 - M10x1x30 - M10x1.25x25
1/ DIN 960/961 N 8 M10x1.25x30 - M10x1.25x40 - M10x1.25x50
DIN 934 M12x1.25x30 - M12x1,25x40
8.8 M12x1.5x30 - M12x1 5x4C - M12x1.5x50 210
M‘I4X1.5X30 - M14x15x40 - MI‘X‘.SXSO uu's incl
M16x1.5%40 - M16x1.5x50 :
UNF 1/4x5/8 - x3:4 - x17 - x1.1/4
8.8 5/16x1 - x1.1:2
9 T 3' 3/8x17-x11/2 126
1/2x1.1i4 Nuts incl.
UNF 1/4x3/4-x1" - x1.1/4-x1.1/2 - x2°
8.8 " 2 5:16%3:4-x1 - x1.1/4- x1.1/2 - x2~
d 3/8x3/4-x1"-x1.1/4-x1.1/2-x2" - x2.1/2 508
‘/ Nuts incl.
UNF 7/16x17 - x1.1/4 - x1.1/2 - x1.3/4 - x2~
8.8 " 7 12x1" - x1.1/4-x1.1/2 - x2"
9/16x1.1/2 . x2~ 160
5/8x2" - x2.1/12 .
34x1.1/2- X2 - x2.112 Nuts incl.
UNC 1/4x5/8 - x3/4 - x1" - x1.1/4
88 5/16x1" - x7.1/2
9 T 32 3/8x1"-x11/2 126
_J




ARTICLE 1 e | CoMPOSITION | reraiees )
UNC 1/4x5/8 - x 3/4 - x1”
8.8 N 4 5/16x3/4 - x1”-x1.1/4
3/8x1” - x1.1/4 - x1.1/2 650
12x1.1/4-x11/2  x2° Nuts incl.
DIN sv:l’gl/”‘ 1/4x15 - x20 - x25 - x30
= 5/16x20 - x30
1/2x30 Nuts incl.
1
wWW 1/4x15 - x20 - x25
= DIN933/934 " 3 5/16x20 - x25 - x30
8.8 3/8x25 - x30 - x40 376
o 7 1’2X25 - X30 - x40 - xSO ““'s ‘nc'.
- 0 'r:g:/lc (DIN 84) M5x20 - M6x20 - x40
| 934 (DIN 933) M8x30 - x50
DIN 84 9 T 59 M10x50 106
NYLON Nuts incl.
{ ) METRIC FINE 12x15 - 14x15
) DIN 508/910 N 20 16x1.5 - 18x1.5
Oildrain plugs 20x1,5- 2x1.5 8
(Screw plugs) 24x1.5 - 30x1.5
Afdichtpiuggen

W —
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BINNENZESKANTSCHROEVEN EN -STELSCHROEVEN
HEXAGON SOCKET HEAD CAP AND SET SCREWS
VIS A SIX PANS SREUX AVEG ET SANS TETE
TORNILLOS CON HEXAGONO INTERIOR
SCHRAUBEN MIT INNENSECHSKANT

{ ARTICLE ] TYPE MR 1 COMPUSITION | vovarecs |
mﬁTg‘lg M6x16 - x20 - x25- ¥30
M8x25 - x30- x35
88 9 T 35 M10x25 - x35
ZING PLATED g5
METRIC M4x10 - x16 - x20
DIN912 N 11 M5x16 - x20 - x25 - x30
8.8 M6x16 - x20 - x25 - x30 - x40 437
MBX20 - x25 - x30 - x40
gll:mllz: M6x16 - x20 - x25- x30
91 MBx25 - x30 - x35
STAINLESS 9 T 68 M10x25 - x35
STEEL A2 85
UNC 1/4x5/8 - x3/4 - x1” - x1.1/4
5/16x1” - x1.1/4 - x3.112
12.9 9 T 36 3/8x1” - x1.1/2 98
D 2
M8x20 - x25 - x30 - x40
8.8 9 T 37 M10x30 - x40
ZINC PLATED 78
METRIC \/ M4x5 - x8 - x10
DIN 916 IB T 2]0 M5x8 - x10 - x12 - x16
CUPPOINT 1 (18 T 1108) | Metsxt6on 2"
x12-x16 -
- 45 M10x16 - x20 - x25 245
HEJ#:%/‘ %uc ] xxs -x10- ;Azfaxﬂ:‘ - xlg
x8 - x12 - x20 - M8x12 - x20
CUPPOINT 187110 3I16x1£4-:1(3£8 1834
1/4x3/8 - x1/2 - x5/8 - x3/
Cl.45H 5/16x1/2 - x5/8 - x3/4 229
(@) METRIC FINE 12x1,5 - 14x1,5
N/ DiN908/910 N 20 16x1.5 - 18x1,5
OILDRAIN PLUGS 20x1,5- 2x15
(SCREWPLUGS) 24x1,5 - 30x1,5 -
AFDICNTPLUGGEN
8




DIVERSE MOEREN - SMEERNIPPELS
DIFFERENT KIND OF NUTS - GREASE FITTINGS
ECROUS DIVERSES - GRAISSEURS

TUERCAS DIFFERENTES - BOQUILLAS

VERSCHIEDENE MUTTERN - SCHMIERNIPPEL

L ARTICLE | TYPE NR | COMPESITION | voraLecs |
mﬁ'r:;c M4 - M5 - M6
5 (A7 - M8 - M10
@ LOCK NUTS 9780 M12- M14 - M16
NYLON RING
ZELFBORGENDE /
MOEREN 214
ECROUS SECURITE
nn;ult;l rg:’:/uur M10x1 - M10x1,25
S M12x1.25 -M12x 15
LOCK NUTS 9781 UNF1/4-5/16-3/8-7/16-1/2
@ NYLON RING
ZELFBORGENDE
MOEREN g5
| ECROUS SECURITE
THERMAG M8 (AF12) - M10 (AF14)
BRASS NUTS 9T61 M12 (AF17) - M8
FOR EXHAUSTS M10x1,25 Metric fine
MESSING 5/16 - 3/8 UNC/UNF
1/
[V UITLAATMOER /
ECROUS 63
D'ECHAPPEMENT
r?##a%g 45° - 1/8 gas - 1/4 gas
90° - 1/8 gas - 1/4 gas
é ZINC PLATED 9 T I 75 180° - 1/8 gas -1/4 gas
SMEERNIPPELS -1/4-5/16 - 3/8 UNF o7
o@ é r?#ﬁssis 45° - M6x1 - MBx1 - x1,25 - M10x1 - M10x1,5
Drive in M6 .
ZINC PLATED 187176 90°6Msx) . ':aam - M8x1,25 - M10x1
rivé in .
@ é SMEERNIPPELS /| 1800 -M6x1-Mex1-mex1.25-Wiox1-Mim1s | V2
Drive in M6 - M8
GREASE 45° - M6x1 - M8x1 - M8x1,25 - M10x1
c@ FITTINGS | 9T 177 | 90°-Méx1-Mex1.25
E ZING PLATED 180° - M6x1 - MBx1.25 - M101.5
SMEERNIPPELS 120
SPEED NUTS SNP: 1212 - 0176 - 0177 - 0178
ECR.RAPIDE | 18T 47 SNJ: 1761 - 0116 - 0117 - 0118.- 1895
Sy,  VELLOW SNU: 1812 - 1219 - 0536 - 0537 - 1747 - 0538
ZINC PLATED J | swo: e - 12 2
PASS JAUNE SNL: 1856 0
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METAALSCHROEVEN EN MOEREN

METALSCREWS AND NUTS
VIS A METALX AVEC ECROUS
TORNILLOS CCN TUERCAS
METALLSCHRAUBEN MIT MUTTERN
{ ARTICLE TYPE NR COMPOSITION | rorac:
METRIC M3x25 - x40
DIN 84/934 9 '|’ ]7 M4x25 - x40
ZING PLATED M5x25 - x40 550
MX25 - x40 - x50 Nuts it
METRIC M5x10 - x16 - x20- x25
DIN 84/934 9T2i M6x10 - x16- x20 - x25 - x30
ZING PLATED 400
Nuts in
m': %?}lgcy' M3x4 - xgz-o)_(a- x10 - x12
] M3x16 - x25
ZINC PLATED 1 8 T ! 1 2 M4x6 - xB - x10 - x12 - x16 1020
. (18T 112A} | Max20-x25-x30 Nuts in:
METRIC M3x12 - x16 - x20 - x25
OIN 84/934 N ] 3 M4x16- x20 - x25 - x30
M5x20 - x25 - x30 - x40 2510
ZINC PLATED M6x25 - x30 - x40 - x50 Nuts inc
ml‘l Eaﬂ}'gca mmg - x16 - x20
4 4 5x10 - x16 - x20
STAINLESS 9 T 76 M6x16 - x20 - x25 360
STEEL A2 Nuts inc
METRIC M3x12 - x16 - x20 - x25
DIN 84/934 N53 Mdx16 - x20 - x25 - x30
STAINLESS M5x20 - x25 - x30 - x40 1200
STEEL A2 M6x25 - x30 - x40 - x50 Nuts inc!
m:?a%:u o
- X
BRASS 9 T 22 M5x25 - x40
MESSING \/ MEx25 - x40 - x50 470
LAITON Nuts incl

12

—




- 648 -

"

ARTICLE TYPE NR i COMPOSITION | Torauees |
METRIC DIN 84 : M5x20 - M6x20 - x40
DIN 933/934 9759 DIN 933: M8x30 - x50 - M10x50
DIN 84 106
NYLON Nuts incl.
METRIC M3x10 - x30
DIN 963/934 97T 18 M4x16 - x40
ZINC PLATED M5x16 - x30- x40 490
M6x16 - x50 Nuts incl.
METRIC M4x10 - x16 - x20
DIN 963/934 9T 77 M5x10 - x16 - x20
STAINLESS M6x16 - x20 - x25 350
STEEL A2 Nuts incl.
METRIC M2x10 - x20
- DIN 965/934 9720 M4x16 - x30
E ZINC PLATED M5x16 - x30 - x40 480
5 L MEx16 - x50 Nuts incl.
lhlil ﬁTgslc M3x6 - x10 - x16 - x20 - x30
5 M4x10 - x20 -x30 -x50
Y 9T220
PLATED
NOIR u/ 525
DIN 7065 M5 - xd0
M4x25 - x40
DIN 934 9 T 19 M5x25 - x40 550
zinc plated M6x25 - x40 - x50 Nuts incl.
n':l"ETHIG M3x6 - x10 - x16 - x20 - x30
7985 M4x10 - x20 - x30 - x50
I 97219
PLATED
NOIR 525

13
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{ ARTICLE 1 TYPENR COMPOSITION | vorarecs )
DIN 7973 ST 2.9x13
STAINLESS ST 3.5x8.5- x13 - x19
STEEL A2 9 T 79 ST 4.2x13 - x1y - x25 265
ST 4,8x19 - x25
DIN ;‘?g'l(é 3973 ST 2.9x13
ST 3.5x16 - x19
PLATED 9 T 23 ST 4.2x16 - x19 - x25
ST 4,8x16 - x19 380
ST 5.5x25
DIN Z‘?g'l(/ 7973 ST 29x13- ST 3,5x13 - x16 - x19 - x25
EL ST 4.2x13 - x16 - x19 - x25
PLATED ‘ 8 T l 06 ST 4.8x16 - x19 - x25 - x32
ST 5.5)(19 -x25- X32A 500
ST 6.3x25 - x38
DIN 7971/7973 ST 29x13- ST 3.5x9,5 - x13 - x16
NICKEL N I 2 ST 4,2x13 - x16 - x19 - x25
PLATED ST 4,8x13 - x16 - x19 - x25 - x32
. ST 5.5x19 - x25 - x38 1420
DIN7971/7973 ST 2.9x13-ST3,5x9,5 - x13 - x16
STAINLESS N 57 ST 4,2x13 - x16 - x19 - x25
STEEL A2 ST 4.8x13 - x16 - x19 - x25 - x32
n&"";giall -1 ST29x13-ST 3,5x13 - x16 - x19 - x25
K ST 4.2x13 - x16 - x19 - x25
PLATED ,I 8T209 ST 4,8x16 - x19 - x25 - x32
(18 T 109A) | ST55x19-x25- x32 500
ST 6,3x25 - x38
DIN 7981 ST29x13- ST 3,5x13 - x16 - x19 - x25
ZINC PLATED ST 42x13 - x16 - x19 - x25
IBT '37 ST 4,8x16 - x19 - x25 - x32
S| sTssxe-ws- a2 500
ST76,3x25 - x38
D'l‘l'lcz(983 ST 2.9x13-ST 3,5x13 - x16 - x19 - x25
EL ST 42x13 - x16 - x19 - x25
PLATED ‘ 8 T ‘ 09 ST 4.8x16 - x19 - x25 - x32
ST 5.5X19 - X25 - x32 m
ST 6.3x25 - x38
z|ag‘p7|?na'|?gn ."saT 29x13-ST 3.5)(193 - :2155 -x19- x25
T 4,2x13 - x16 - x19 -
'8T '39 ST 4.8x16 - x19 - x25 - x32
v’ | ST55x19-x25-x32 500
S$76,3x25 - x38

15
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\
HOUTSCHROEVEN
WOODSCREWS
VIS A BOIS
TORNILLOS PARA MADERA
HOLZSCHRAUBEN
| ARTICLE | TYPE NR | COMPOSITION | rovavres |
ﬁ mza :s 3x20
. 3.5%20 - x25 - x30
5 ZINC PLATED 9T 126 / 4x20 - x25 - x30
V¥ 5x30 - x40 425
E STAINLESS o025
4x20 - x25 - x30 - x40
g STEEL A2 9172 Sx25 - x40 - x50 279
©  BRnss o005
5x20 - - x30
U msswe | 3T 122 | O
3 LAITON 5x30 - x40 235
Dlzl897 3x20
. 3,5x20 - x25 - x30
ZINC PLATED 9T 125 4x20 - x25 - x30
5x40 - x50 425
STAINLESS o0 25 - x30 - x40
4x20 - x25 - x30 - x
STEEL A2 9773 5x30 - x40 - x50 223
e 22
4x20 - x25 - x30 - x40
MESSING 9T 121 5x30 - x40 - x50
LAITON 223
ZING PLATED iy
“ -
with caps 9T 129 6x50 - x60
met kapjes 180
avec capots (caps Incl.)
Chipboard 3x13- x17 - x20
screws 9762 3,5x20 - x25
Spaanpl. schr. 4x20 - x25 - x30
Vis sgglomerees x40
Zinc plated 380
17
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ARTICLE TYPENR | COMPOSITION | vorarecs )
SRIENBSE(IJ’ZA‘IR @ 4x20 - 5x20 - 6x25
e Z 8x30 - 10x30 - 12x36
\—" CARROSSERIE 9 T ‘ l DIN 9021 - = §x18 - 8x25 - 10x30
ZINC PLATED 180
SHIMS Z 8x20 - 10x22 - 12x24 - 14x26
© RONDELLES 9 '|' | 2 @ 16x28 - 18x30 - 20x32 - 22x34
DE CALAGE @ 24x36 ,
0.t mm 215
SHIMS @ 24x36 - 26x38 - 28x40
©  PONDELLES QT 212 | 230x42- 32x44- 36
DE CALAGE (9 ' | ‘2“) @ 36x48 - 38x50 - 40x50
COPPER 2 5x10x1 - 6x10x1 - 7x10x1 - 8x12x1
ANNEALED ' 8 T I 4 2 9x14x1 - 10x16x1.5 - 10.5x17x1.5
O ROODKOPER @ 11x17x15 - 12x16x15 - 12.5x20x1.5
CUIVRE @ 13x78x2 - 14x18x1 - 14x20x1.5
@ 15x20x2 - 16x22x2 - 16.5x24x2 244
2 17x24x2 - 17 .5x25x2
COPPER @ 18x24x2 - 20x24x2 - 22x26x2
ANNEALED 9 T ' 5 @ 24x30x2 - 26x33x2 - 26x34x2
O ROODKOPER 2 30x38x2 - 32x402 - 35x45x2
CUIVRE
90
COPPER @ 8x12x1 - 10x14x1.5 - 10x16x1.5
ANNEALED N 23 @ 12x16x1 - 12x20x1 5 - 14x18x2
O ROOCDKOPER @ 14x20x15 - 16x20x1.5 - 16x22x2
CUIVRE 2 18x24x2 - 20x24x1.5 - 22x26x2
2 24x30x2 - 26x33x2 - 28x34x2 - 30x3Bx2 705
COPPER = 5x9-6x10 - 8x12 - Bx14
ASBESTOS 18T 43 2 10x14 - 10x16 - 12x16 - 12x18
O Roodk. asbest 2 14x18 - 14x20 - 16x20 - 16x22
Cuivre amiante @ 18x22 - 18x24 - 20x24 - 20x26
@ 24x32 - 26x32 - 26x34
COPPER 9 T 44 © 30x36 - 30x38 - 32x38
O ASBESTOS @ 35x41 - x84 - 40x47
Roodk. asbest
Cuivre amiante

19
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ARTICLE { TNk | COMPOSITION | Torac:
BFAI&EI‘!S @ 3x5 - 4x6.5 - 45x8
() @ 5x8 - 5.5x9 - 6x9
DE JOINT 9 T I 5' @ 6.5x10 - 7x10 - Bx12 751
FIBER @ 5x8 - 6x9 - 6,5x10 - 7x10
BAGUES @ 8x12 - B.5x14 - 9x14 - 9 5x14
DE JOINT 18T 101 @ 10x14 - 11x17 - 12x16 - 12.5x18
= @ 14x18 - 15x19 - 16x21 - 17x22
@ 18x24 - 19x23 - 40
FIBER @ 2024 - 22x26 - 24128
BAGUES @ 25x34 - 26x33 - 28x40
= prgony | ITS4 / © 30x42 - 32144 - 446 .
snxll'j:l'l?lss @5-6-8-10-12- 14
@16-18-20
BORGRINGEN 9757
— SECURITE
NYLON 31
METRIC ' @5x15-6x15-7x1,5 - 8x1.5 - 8x2
PACKINGRINGS 18 '|' 85 @ 10x2 - 11,3x2.4 - 12x2 - 12x2.5
=  0-Type @ 133124 14525 - 15x2.5 - 16x2.5
O-RINGEN ‘/ @ 18x3 - 20.2x3 - 22,2x3 - 24x2x3 - 26,2x3
70° Shore 17
INCH @ 528x1,78 - 6,07x1,78 - 7,66x1,78 - 8,25x1.78
PACKINGRINGS | 18 T 86 @ 10.78x2,62 - 10.82x1.78 - 12,37x2.62 -
@ 0-Type @ 12.42x1.78 - 13.95x2.,62 - 15,08x2,62
0-RINGEN @ 17.13x2.62 - 18.72x2.62 - 20,29x2,62
20° Shore V' | 22189262 - 23.40x353 - 23 47x2.62 -
@ 24,99x3.53 - 26,58x3.53
BUSHINGS @ 4x6,4 - 558 - 6,4x9,5
DOOCRVOER- 9 '|‘ 88 @ 8x9,5-95x125 - 11x12.5
TULES @ 125x17.5 - 142x17,5 - 16x19
PASSE CABLES 211
COVER @ 6,4x8 - Bx11-9,5x12,7
BUSHINGS 9789 @ 11x12,7 - 12,7x16 - 16x19
@ AFDICHT- 2 19x22 - 20x22 - 22x27
TULES
BOUCHONS /
DE FERMETURE "

20
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VEER- EN BORGRINGEN
SPRING- AND LOCKWASHERS
RONDELLES GROWER ET DE SECURITE

ARANDELAS ESPIRAL Y DE SEGURIDAD

FEDERRINGE UND SICHERUNGSSCHEIBEN

[ ARTICLE T teemm | COMPOSITION T voraee
@ DIN 1278 @5-6-8-10
@1-12-14-16-20
ZINC PLATED 9T1 523
S  sTAmiss PRy
210-12-14-16-20
STEEL A2 97170 527
@ DIN 127B , @5-6-8-10-11
~—~ DIN 125A 97T 201
&D NG PLATED 675
() DIN 1278 ©5-6-8-10
=~ DIN 125A N 25 @11-12-14-16
ZINC PLATED 1400
(B) DIN 1278 @5-6-8-10-12
—" DIN 1254 9T 203
@ YELLOW ZINC
PLATED
Geel gepass. 630
Pass. jaune
DIN 137B zso-s-zmi 5.2
> 210-12-14-16-
STEEL 976 570
Lo 'll"oothe: o4- 5-26-8
ck washers @10-12-14-16-20
Type A 9T3 /
Zinc plated 743
, Toothed @3-4-5-6
«<r Lock washers 975 @8-10-12-14-16
Type AZV 8gs

22
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PENNEN, SFIiEEN EN BUSSEN

PINS, KEYS AND BUSHINGS
GOUPILLES, CLAVETTES ET DOUILLES
PASADORES, CHAVETAS Y COJINETES
SPLINTE, STIFTE UNS BUCHSEN

- ARTICLE TIPE NR COMPOSITION | vetaLecs |
Tm"lig:l 1x25 - 1.6x32 - 2x40
e, COTTE NS 2.5x40 - 3.2x40 - 3.2x50
SPLITPENNEN 9 T IB/ 4x32 - 4x50 - 5x50
STEEL 600 .
TDI;IRS:' 1x32 - 1.6x32 - 1.6x50 - 2x32
o CoTY NS 2x40 - 2x50 - 2.5x40 - 2.5x50
SPLITPENNEN N ‘ o 3.2x40 - 3.2x50 - 4x50 - 4x63
STEEL 5x50 - 5x63 - 6.3x63 - 8x63 1463
¢ DIN 94 S 1x20 - 1.6x20 - 2x32
OTTER PIN 2.5x32 - 3.2x32 - 3.2x40
S SPLITPENNEN 9 T 66 4x40 - 5x50 - 6.3x50
Stainless 165
steel A2
DIN 1 2x10 - 2x12 - 2x14 - 2x20 - 2x30
CT——> TAPERPINS | 18T 114 3:;3-2%-3%-3:30-3:(40
CONISCHE - 4x30 - 4x.
PENNEN 5x20 - 5x30 - 5x40 265
6x30 - 6x40
DIN 1} 3x50
== g | 8T214 | i
PENNEN (9T 114A) ggsfebsxeo - 6x70 50
DIN 6325 2x10 - 2x12 - 2x14 - 2x20 - 2x28
PARALLEL PINS ‘8 '|’ | ]5 :::;8 - 3:?3 2’% -3x32 - 3x40
CD  CiL. PENNEN - - dx
Nardened/ground 5x20 - 5x32 - 5x40 - 6x28 - 6x40 187
tol. M6 __gehard/gesiepen
DIN 7343 1,5x8 - 1.5x12 - 2x10 - 2x16
SPIRAL PINS |8 ‘|‘ | |3 3x12 - 3x14 - 3x16 - 3x20 - 3x24 - 3x30
SPIRAAL- 4x16 - 4x20 - 4x24 - 4x30 - 4x40
SPANBUSSEN 5%20 - 5x40 - 6x40
A RESSORY "s
s '°'|'NA73'4'3“S 4x50 - 5x50 - 5x60
L 6x50 - 6x60 - 6x70
SPIRAAL- 9 T 2‘ 3 8x50 - 8x60 - 8x70
sPANSUSSEN | (8 T 113A)
24 A RESSORY v 140 )
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BLINDKLINKNAGELS EN -MOEREN
BLIND RIVETS AND BLIND NUTS
RIVETS ET ECROUS AVEUGELES
REMACHES CIEGOS Y TUARCAS

= | BLINDNIETE UND MUTTERN

B ARTICLE 1 veeewm 1 COMPOSITION | ToraLpcs |
.
'l  Blindrivets Handriveter: FH 10
Il Incl. handriveter N30 Rivets - Aluminium, Round Head
Blindklinknagels @ 3x4,5-3x6,5 - 3x8 - 2x10
incl. handtang @ 4x6 - 4x8 - 4x10 - 4x12
Avec App. Washers: 23 -4 1301
/] Blindrivets Handriveter: FH 10
‘ Incl. iandriveter N 31 Rivets - Steel, Round Head
‘ Blindklinknagels @ 3x4,5 - 3x6.5 - 3x8 - 3x10
incl. handtang @ 4x6 - 4x8 - 4x10 - 4x12
‘ Avec App. Washers: @3 -4 1301
. BLIND RIVET NUTS Staal:4P020-5P030-4F020-5F040
Q (| incl.nandriveter | N 35 Alu: 5 PO 200 - 6 PO 300 - 4 FO 250 - 5 FO 200
Blindklinkmoeren
incl. handtang
arvexLe ‘ Avec App. 321

PY
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Annex X

A gnantitative Assessment of Training Needs of the Sugar Industry

With a more recent supplement for the automotive

and agricultural machines needs

A proposal for the development of the training facilities
at the National Sugar Training Centre, Seunnar.

Part 1. A quantitative assessment of the training needs
of the Sugar Industry of Sudan which are to be
met by the NSTC, Sennar.

Part 2. A summary of the present training accommodation

and an indication of the additional requirements.

Part 3. An outline proposal reached during preliminary
discussions with the Consultant and Resident
Architects to the Sugar Project Implementation

Committee.




Part 1. A quantitative assessment of the trianing needs

of the Sugar Industry of Sudan which are to be
met by the NSTC, Sennar.

Introduction

This document is intended to provide a guide to sssist in
defining the types of training accommodation needed at the NSTC in order
that a genuine impact may be made towards satisfying the training needs

of the Sugar Industry of Sudan - both short-term and long-term.

The basis for this assessment has been taken from the data
prepared by UNIDO following the initial missions to Sudan to prepare a
project doucment for the Training Component of the Sudan Sugar
Rehabilitation Project and from which the present Project Document for
Project SF/SUD/36/003 was derived.

The time lapse between the collection of the data and the
present time is of little consequence to this assessment since it is
realistic to assume that whilst ever a period of time the numbers of
persons in permanent employment within the Sugar Industry may fluctuate,
the general proportions in Occupatic~al Areas and Fields of Work will

remain far more constant.

The iufluence of any variation will simply result in changing
the time required to reach the initial objective, i.e. providing basic

training throughout the industry.

Since it is essential to base any proposed structural additions
to the Training Centre upon facts and figures, it is also then of equal
importance to provide the training facilities within them to meet the
specific needs. -~ Some progress has already been made ir attemptirg to
collect data for a qualitative assesment of the trianing needs but the

information available at this time is still incomplete.




1.0 The following figures indicate the numbers in permanent

empleoyment and for whom training programmes of personal skills

improvement must be made available at NSTC.

The large nuaber of seasonal

employees may be offered a short period of training on—the-job and in

this respect it will be the responsibility of NSTC to provide training

for the necessary Instructors.

2.0 The training needs of Middle and Too Level Management will be

addressed separately since the faicilities provided may not be suitable,

therefore, whilst this aspect of training will also be the responsibility

of NSTC, it would be more appropriate to conduct the training programmes

elsevhere.

3.0 Occupational Areas, Fields of Work and numbers of Employees to

be trained.

3.1

Mechanical Technicians

No.

Mechanical Harvesters
Vehicles

Agricultural Implements
Crawlers

S wWwHwnm

Welding and Fabrication
Advanced Workshop Practice
Draughtsmen

w & o

3.2

Total

¥

100

Mechanical Artisans/Craftsmen

No.

Wheeled Tractors
Vehicles
Agricultural Implements

186
99

Workshop Practice
Factory Maintenance
Factory Worshop

376
218

118

Total

784




3.3

3.4

3.5

3.6

3.7

3.8
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Electrical /Instrumentation Techag No.
Electicans 48
Telephone 4
Instrument 4
Total 56
Electrical /Instrument Artisans No.
Electicans 104
Instruments 20
Power House 60
Total 184
Building and Construction Trades No.
Various Fields of Work 160
Total 160
Vehicle Operation No.
Light Vehicles 145
Loader Operators 141
Wheeled Tractors 612
Crawler Tractors 98
Graders/Heavy Vehicles 40
Trucks 84
Total 1120
Plant Operation/Quality Control No.
Laboratory 96
Plant Operation 156
Total 252
Business Admin. and Management No.
Administration Personnel 668
Supervisors - Admin, 88
Supervisors - Plant 234
Total 990




4.0

4.1

5.2

4.3

4.4,

4.5

- 660

Agriculture No.

Various Occupational Areas
Fields of Workd and Categories 600

Total 600

NOTE: A request to follow-up an earlier contact
with Guneid Sugar Cane Research Station and
establish a "Training Interface" covering
common interests for co-operation and future
development, dated 17 Nov. 88, has not produced
any response to date, i.e. 17 Dec. 88.

A training Strategy

In order to attempt to make an impact on the training needs
"across the board”, it would be of considerable advantage to

establish 3 categories, grades or levels of competence (training)

For Vocational Trades Skills Areas - i.e. Artisan level of
employment these can be readily identified as:

4.2.1. Basic artisan skills

4.,2,2 Intermediate level of skills

4.2.3 Advanced skills level

All personnel within each occupational area will be required to
participate in and successfully complete a basic programme of

training modules.

At least 60% of the participatns can then be selected for

further training to Intermediate Level.

Then, at least 60 of those successful at the Iatermediate Lev:l
training modules may be selected for further training to

Advanced Level or Technician.




- 661 -

4.6 Further selection can then be made according to ability, skill,
aptitude and attitude for:
4.6.1 Continuing as a Highly Skilled Craftsman or
4,6.2 Further training in Supervisory Skills or
4.6.3 Further training to be an Instruc.or or

4.6.4 Eventually further training in Management Skills.

4.7 Figure 1 shows a Progressive Training Structure for

Artisan/Craftsman Training based upon the Modular Concept

4.8 Figure 2 shows a similar Progressive Training Structure for
Technicians

4.7 For various Fields of Work: Artisans/Craftsmen.
All Staff:

Basic Artisan

Skills Training

Intermediate

Skills Training

Advanced

Skills Training

-« Technician Supervisory Instructor
Traicing Training Training
< Supervisory Management In At
Training Training Plant 8TC
Management Training
Training Officer

Management of

Voc.Tr‘.Ptogr.
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4.8. For various Fields of Work: Technicians.

All Staff:

Basic Training

Intermediate
Training
Advanced )
Training
Supervisory Instructor
Training Training
Management In At
Training Plant STC
Training
Officer
Management of
Voc.Trg.Progr
4.9 Again in the case of Administrative appointments, it is

desirable to establish 3 levels of training requirement in order
that a progressive training programme can be established and
related to identifiable levels of attainment or competence

necessary for professional advancement.

5.0 Training commitment necessary by the NSTC based upon a

progressive training structure

5.1

Mechanical Artisans/Craftsmen No. .

Vehicle - Basic Artisan Skills 376

- Intermediate Skills 227
- Advanced Skills 136 .

Total 730

x 12 veeks = 8760 T/w

Factory — Basic Artisan Skills 408

- Intermediate Skills 245

- Advanced Skills 148

Total 801

x 12 weeks = 9612 T/w




5.3

5.4

5.5

Mechanical Technicians No.
Vehicle - Basic - 46 + 136
4 80
- Intermediate 48
- Advanced 29
Total 157
x 12 weeks = 1884 T/w
Factory - Basic - 54 + 148
& 91
- Intermediate 55
— Advanced 33
Total 179
x 12 weeks = 2148 T/w
Electrical/Instrument Artisan NRo.
Basic Artisan 184
Intermediate 110
Advanced 66
Total 360
x 12 weeks = 4320 T/w

Electrical/Instrument Technician No.
Basic - 56 + 66 73
Intermediate 44
Advanced 26
Total 143
x 12 weeks = 1716 T/w
Building and Construction No.
Basic Artisan 160
Intermediate 96
Advanced 58
Total 314
x 12 weeks = 3768 T/w




5.6

5.7

5.8

5.9

5.10.1
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Plant Operation/Quality Control No.
Operatives - Basic Artisan 156
- Intermediate 94
- Advanced 56
Total 306

x 12 weeks = 3672 T/w

Control Technicians 96 + 56

- Basic 110
- Intermediate 66
- Advanced 40

Total 216

x 12 weeks = 2592 T/w

Business Admin. and Management No.
Staff Training - Level 1 668
- Level 2 400
- Level 3 240
Total 1308
x 8 weeks = 10464 T/w
Supervisors - 322 + 240 382

x 4 weeks = 1528 T/w

Agricultural Operatives No.
Various - Basic Artisans 600
-~ Intermediate 360
- Advanced 216
Total 1176

x 8 weeks = 9408 T/w

The total number of Trainee/Weeks indicated
above smounts to 59,872 rounded for convenience
in future calculations to 60.000 Trainee/Weeks.

To assume the extrgordinarily ambitious utilisation of the
training facilities for 48 working weeks each year, the above

figure may then be resolved to a base of 1250 trainees.




5.10.2

5.10.3

5.10.3

5.11

5.12
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In order to meet this initial requirement only and standing
still rather than countering the increasing demand for training
AND supposing all the necessary facilities, accommodation and
Instructors were available immediately, the actual training

commitment is shown below in tabular form.

Table 1 showing daily attendance necessary for 48 weeks each
year against time required to meet initial objective (and not

allowing for a slow start and build up to capabdbility).

Years Trainees
3 yrs with a daily attendance of 417
4 yrs 312
5 yrs 250
6 yrs 208
7 yrs 179
8 yrs * * 156
* The present Trainee Accommodation capacity

after considerable maintenance and repair.

AN ALTERNATIVE VIEWPOINT - With maxiwum utilisation of the
TRAINING FACILITIES now available - i.e. a maximum of

40 Trainees IT WILL REQUIRE 32 YEARS TO MEET THE ORIGINALLY
IDENTIFIED OBJECTIVE.

The above figures do not include Vehicle Operation/Driver
Training since the great majority of the instruction will not be
considered in an enclosed space. However, the requirement for a
suitable number of Instructors is evident at the Training Centre
and at various working locations (on-the-job) since a training
commitment of 1110 drivers x 2 wveeks, i.e. 2236 Trainee/Weeks is

anticipated.

As previously indicated - para.2.0 - the training needs of

Middle and Top Level Mansgement will be met by arranging

appropriate training programmes outside NSTC.




6.0

6.1

6.2

6.3

6.4

Conclusion

It is beyond question that the present training facilities and
accommodation at the National Sugar Training Centre, Sennar are
totally inadequate to make even the slightest impact on the needs
of the Industry and therefore high priority must be given to the

provision of considerable extemsion to the existing premises.

The initial approach must be the complete rehabilitiation of the
existing training facilities (and this cam only be pratially

accomplished within the Budget for Phase I.

The development of facilities must be pahsed to impact the wmost
demanding areas first, i.e. the most critical requirement being
Basic Artisan Skills Development in all Occupational Areas and

Fields of Work.

The attempt to provide sufficient training facilities and
residential accommodation will need to be accompanied by a serious
recruitment programme to attract suitably qualified and
experienced Instructors to participate in further training
programmes in readiness for the completion and commissioning of

new buildings and training equipment.
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Part 2. A summary of the present training accommodation

and an indication of the additional requirements

Introduction

A. The major cost in the rehabilitation of the existing accommodation
will be encountered in the replacement of many electrical fixtures,
fittings and appliances.

All the workshop areas require complete re-wiring in order to
raise the safety standards to an acceptable level which would also
include the complete replacement of the distribution panels and the

installation of overhead bus bars.

B. The reference to short-term requirements indicates that the
accommodation is planned to deal with initial training only. The figures
quoted are for "first time" training only and do not take into account

the proposed Progressive Training Structure.

C. A further item for consideration once the initial training
programmes are in operation will be the possible introduction of a ONE
YEAR OFF-THE-JOB APPRENTICESHIP TRAINING SCHEME which would be a major
influence on the long-term objectiva of progressively raising the levels

of competence of Craftsmen and Technicians in certain key occupations.

Sugar Training Centre, Sennar

1.0 Existing Accommodation

1.1
Office and Storerooms

Dimensions (m) Area m‘

Genersl Office 8.50 x 8.0 68.0
Directors Office 4,5x4.5 + 3x3 29.25
Training Office 4x6 + 3x3 30.0
General Store 8.5 x 8.0 68.0
Parts Store 4.5 x 7.0 31.5
Sub Store 2.5 x 6.0 15.0
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1.2
Mechanical Workshops
Dimensions (m) Area w’
Machine Shop 8.5 x 25.0 212.5
Fabrication Shop 8.5 x 12.5 106.25
Working Shop 8.5 x 6.5 55.25
Total 374.0
1.3
Vehicle Workshops
Dimensions (m) Area m‘
Garage 8.5 x 11.0 93.5
Auto Electrics 8.5 x 6.0 51.0
Classroom 5.0 x 5.0 26.0
Workroom 3.5 x 5.0 17.5
Store 8.5 x 8.0 68.0
Total 255.0
1.4 _
Instrumentation
Dimensions (m) Area mf
Laboratory 6.0 x 3.0 18.0
1.5
Classrooms
Dimensions (m) Area m‘
No.1 8.5 x 9.0 76.5
¥o.2 8.5 x 10.0 85.0
No.3 8.5 x 9.0 76.5
No.4 8.5 x 10.0 85.0
Total 323.0

TOTAL AREA = 1214.75 SQ.M. (Excluding kitchen and toilets)
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Sugar Training Centre, Sennar.

Proposed additional accommodation.

2.0 Mechanical - Short-term requirement for:
8 Instructors
60 Technicians
400 Artisans
2.0
Workshop/Room
Dimensions (m) Area mf
Basic Fitting Shop 10.0 x 7.5 75.0
Advanced Fitting Shop 10.0 x 7.5 75.0
Advanced Machine Shop 10.0 x 20.0 200.0
Plumbing/Pipe Fitting 10.0 x 10.0 100.0
General Maintenance 10.0 x 15.0 150.0
Tool and Metal Store 5.0 x 5.0 25.0
Tool and Parts Store 5.0 x 5.0 26.0
Classroom 10.0 x 7.5 75.0
Classroom 10.0 x 7.5 75.0
Total 800 . 0
3.0 Electrical/Instrumentation - Short-term requirement for:
5 Instructors
60 Technicians
180 Artisans
3.1

Workshop/Room
Dimensions (m) Area m‘

Douestic Installation 10.0 x 10.0 10C.0
Industrial Installation 10.0 x 10.0 100.0
Electrical M/C Maintce® 10.0 x 10.0 100.0
Instruments and Control 10.0 x 10.0 100.0
Parts and Tool Store 5.0 x 5.0 25.0
Instrument Store 5.0 x 5.0 25.0
Classroom 10.0 x 7.5 75.0

Total 525.0
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4.0 Vehicles - Short-term requirement for:
8 Instructors
50 Technicians
370 Artisans
1120 Drivers

4.1
Workshop/Room
Dimensions (m) Ares w¢
Engines 10.0 x 10.0 100.0
Transaission 10.0 x 10.0 100.0
Chassis 10.0 x 10.0 100.0
Electrics 10,0 x 7.5 75.0
Diesel 6.0 x 6.0 36.0
Hydraulics 6.0 x 6.0 36.0
Heavy Plant 10.0 x 15.5 150.0
Fitting Shop 10.0 x 7.5 75.0
Classroom 10.0 x 7.5 75.0
Total 742.0
4.2
Covered Ar-za
Dimensions {(m) Area m‘
Tractors 12.5 x 10.0 125.0
Harvesters 12.5 x 15.0 187.5
Heavy Plant 12.5 x 15.0 187.5
Trucks and Trailers 10.0 x 20.0 200.0
Light Vehicles 10.0 x 20.0 200.0
Total 900.0
5.0 Building and Construction - Short-term requirement for:
1 Instructor
160 Artisans
5.1
Dimensions (m) Area m*

Carpentry Shop 10.0 x 10.0 100.0




6.0

6.1

7.0

7.1

8.0

8.1
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Chemistry - Short-teram requirement for:

2 Instructors
96 Lab + 156 Plant

Room Dimensions (m) Area m‘
Laboratory 15.0 x 25.0 375.0
Lecture Room 10.0 x 7.5 75.0
Pilot Plant 10.0 x 20.0 200.0
Total 650.0
Business Administration and Management - Short-term:
3 Instructors
90 Supervisors (Admin)
240 Supervisors (Plant)
670 Admin. Staff
Room Dimensions (m) Area w®
Board Room 10.0 x 10.0 100.0
Classroom 10.0 x 10.0 100.0
Classroom 10.0 x 7.5 75.0
Classroom 10.0 x 7.5 75.0
Store 10.0 x 5.0 50.0
Total 500.0

Training Department - To be located

in existing accommodation

3 Instructors/Lecturers

Room Dimensions (m) Area o“

Classroom 8.5 x 9.0 76,5

Classroom 8.5 x 10.0 85.0

Trg. H‘to Devt .nd A.V. Ptep- 805 X 900 7605

Reprographics Room 8.5 x 8.0 68.0

Materiasls Store 6.0 x 3.0 18.0
Total 324.0
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9.0 Agricultural Department - A request for inforr “-n relating to

Policy Decisions concerned with the establishi.. ~: cais

Department and its location has not yet been dealt with.

10.0 Additional Accommodation

Library 13.0 x 15.5

Lecture Theatre 13.0 x 15.5

Administration Section - as orginally proposed on drawings
for new extension, i.e. - Reception, 9 offices and

store 9.0 x 12.0

Total additional area approximately 5660 sq.m.

Part 3. An outline proposal reached during preliminary

discussions with the Consultant and Resident
Architects to the Sugar Project Implementation

Committee

Introduction

Discussions took place on 11 December 1988 between:

Mr.

The
sufficient

Industry.

Mohamed Ali M.0. Fadlabi - Director NSTC
J. Bye, UNIDO - CTA

J.0. Bergland - Elect/Instruments Expert
E. Pauli ~ Vehicles/Ag. Egypt Expert.

discussions concentrated upon how best to try and provide

accommodation to satisfy the training needs of the Sugar

It was resolved that the CTA would prepare the rationale upon

which to propose modifications to the recently prepared dravings and

extensions

to the training accommodation which up to this time had not

even been considered.
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Sucar Training Centre, Sennar

Possib.e layout for requested accommodation

Eas. [Eng. | Adv¢ | Base
Clau™ [Clan™ [Fitbng |Fiing

-
| ]
| |
| 1o L
1 =
U

Ciassree z 3 Filiey |MduSe
Lighh veliles small braclery

T




- 674 -

Original proposal for asn extension to the
accommodation at the NSTC -Ground Floor Plan
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Original proposal for an extension to the
accommodation at the NSTC - First Floor Plan
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Supplement to Annex X

QUANTITATIVE ANALYSIS OF PERSONNEL TRAINING NEEDS RELATED TO THE
AUTOMOTIVE AND AGRICULTURAL MACHINES OPERATION AND MAINTENANCE.

9.

10.

11.

Separate data collection resulted in figures very close to the
ones reached in the quantitative analysis of the CTA. (within 51)

For standardization reasons we will use the figures of the CTA' s
quantitative analysis.

It is estimated that 307 of the total nunber of electricians is
involved in the Automotive and Agricultural Machines section.

It 1s estimated that 301 of the total supervisors is involved with
Automotive and Agricultural Machines and need upgrading in machine
knowledge and use.

It is estimated that 107 of the managers needs some upgrading in
Automotive and Agricultural Machines skills and especially to
deepen the knowledge of potential of the machines and their
correct usage, to better understand the Automotive and Agricul-
tural Machines related problems, and how to avoid them.

201 of personnel from the various occupational areas of Agricul-
ture need some knowledge of the Automotive and Agriculture
Machines as they work closely with them,

A 207 turnover of trained personnel is assumed. This figure is
probably on the conservative side when considering losses to the
private sector and to other countries. A figure of 301 rotation of
seasonal operators is an average figure for the four mills.

For the sake of calculations and planning, it is estimated that a
maximum of 250 trainees can be handled per day in the N.S.T.C.
(5.10.3 in the CTA' s report). This means that a five year period
will be needed to cover the present requirements of the industry
if no personnel is lost. (I)

With personnel losses as indicated in 7 above turnover corrected
figures are shown in 11.

Basic training time requirements are shown in 1II,

It must be noted that the figures do not show conversion courses,
refresher courses, or courses for the introduction of new
machines. These will have to be organized according to needs, when
these arise. No plans appear to exist at the time of writing to
enable such a plan to be drafted.
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1. Baric Analysis

[ A. Maintenance and supervision of msintenance.
5.1. Mechanical artisans/craftssen 730
5.2 Mechanical technicians 157
- - 5.3 30X of electrical artisans 108
[ ]
g 5.4 30Z of electrical technicians 43
[ =4
. 81 5.7 151 of supervisors 58
G
o
- 1.096
7]
€
g B. Operators and supervisors of operators.
[ ]
E 3.6 Vehicle operators 1.120
L ]
: 5,7 157 of supervisors 580
>
T 3.9 202 of agriculture 120
o
&
c
<
& 1.298
C. Manazement
5.7 107 of management 131
11. Applying the turnover percentages to the above one has:
A. Maintenance and supervisors of maintenance
About 407 of 5.1 Mechanical artisans/craftsment are seasonal so the
yearly figure should be divided in:
- fixed 438 + (201 x 5 yrs) - 876
5.1
seasonal 292 + 307 = 380 x 5 yrs = 1.900
. 5.2 mechanical technicians 157 ¢+ (202 x 5 yrs) = 314
5.3 electrical artisans 108 + (20 x 5 yrs) = 216
S.4 electrical technicians 43 ¢ (201 X 5 yrs) = 86

5.7 supervisors S4 ¢+ (201 x 5 yrs) = 108
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B. Operators and supervisors of operstors

- It is assumed 501 of the seasonal operators will return the next
thereby decreasing the training needs.

- 802 of the operators are seasonal.
fixed (201) 224 + (202 x 5 yrs)224 - 448

3.6 wvehicle
operators seasonal: lst yr. 896 ¢+ 301 = 1.165

448+4(302 of 896)269 =
717 x & yrs. = 2.868
4.033
5.7 supervisors 58 + (207 x 5 yrs)58 - 116
3.9 agriculture 120 + (202 x 5yrs)120 - 240
4.837
C. Management
5.7 Management 131 x (201 x Syrs) - 262
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I11. Basic training time requirements

A. Maintenance and supervisors of maintenance.
In this case it is felt that the minimal requirements are of 12
weeks.

3.500 men x 12 weeks = 42.000 a/w

B. Operators and supervisors of operators.
This area has widely varying needs in training, ranging from &
weeks to several msonths.
For calculation purposes an average of 9 weeks is used.

4.837 men x 9 weeks = 43.533 n/v

C. Managenent.
Brief practical courses covering a wide range of machines will be
needed with an average of 8 weeks.
NOTE: This is not management training but TECHNICAL TRAINING FOR
MANAGEMENT.

262 men x 8 weeks = 2,096 m/w

Total time for courses = 87.629 man/weeks

Considering teachers'/trainers' time avajlability, the time necessary
for preparation is 51, follow up on the job is 61, leave is 61,
holidays 47 and other time of low productivity (Ramadan) is 81 (Total
292).

It cannot be expected to run any one course for any more than 687 of
the time = 35 weeks, leaving 47 = 2 weeks margin for contingency.

A teacher in practical training sessions should not supervise more than
8 trainees at a time.

I1f a trainer/teacher can only teach 35 weeks/year, then to train all
personnel in a period of 5 years it will require a number of teachers=

87.629 (total man weeks)

8(trainees/teacher) x 35(teacher/weeks/yr) x 5(yrs for completion)

» 62.6 teachers full time for 5 yrs. (3.756 man/months)

The subjects to cover are in many different specialities (electrical,
diesel, engines, hydraulics, frames/chassis, etc.) on many different
machines, there must be a teacher for each speciality. (Courses will
frequently be running simultaneously)

Teachers covering several specislities can be used but only as back up,
or second teachers.

In some areas, vhere the work load is greater, more than one teacher
vill have to be appointed permanently for a speciality.

As quite a fewv of the training courses will be run at the mills, by
part time instructors, it is felt that regular short visits by N.S.T.C.
instructors will be necessary to ensure the correct implementation of
the programme, up to the required standards.
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Annex XI

Proposed courses and related activities

Two year plan

Course needs (with sample programme)
Trainers needs (with build up programme)
Integrated training programme chart

Course needs

All aspects of all machines involved have to be covered as there
is an obvious lack of knowledge across the. board. These aspects
are listed below under major headings. It must be noted that each
heading usually cons-itutes a full time job for a technician, and
that therefore having technicians covering more than one heading
could well result in loss of quality and insufficient time to
cover all needs in those areas.

The only exception is the first heading in the list, “fitting",
which can constitute a job to itself but is also a basis and need
in many other jobs.

For maintenance and repair of the machines the following are the
main neadings:

1. Fitting

2. Engines

3. Transxzissions

4, Chassis (suspension, steering, frame)

5. Fuel systems (Diesel - Petrol)

6. Electrical

7. Hydraulics r
8. Tracks and accessories

Tr.ase headings are of a generic nature. It is clear that it will
be very difficult for any one to specialize in all the ccponents
under his heading. As an example consider the engines of che
machine park.
One could reasonably cover all the engines in one category of
machines at one mill.
E.g. Light Vehicle Engines in Sennar
Toyota = Hylux & cylinder petrol 2000 cc
Corolla 4 cylinder petrol 1300 cec
Corona 4 cylinder petrol
Hiace 4 cylinder diesel
Land Cruiser 4 cylinder diesel
Land Cruiser 6 cylinder diesel
Land Cruiser 6 cylinder petrol
Nissan = Cedric V6 cylinder petrol
Urven &4 cylinder petrol

Of the above severzl have substantial changes within the sam2
category. To cover the full range of the light vehicles enginzs in
Sennar, one will have to run first a basic programme to ensure
good basic understanding and then more programmes to speciaslize.
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A similar situation exists for all headings in all mills and also
for drivers/operators, although on a slightly smaller scale and
simpler composition.

A sample training programme for Auto Electricians of 18 weeks with
subjects and basic skills follows.

It must be noted that a full range of outlines of training
programmes is being developed by the training officer of MATTS in
Assalaya. Several discussions on this were held with the UNIDO
team. These MATTS proposal programmes are considered quite good
and are easily implemented using the proposed modular system as
introduced by the UNIDO team.

The bulk of the proposed programmes was presented to the CTA by
the MATT's team at the time of the writers departure upon end of
contract and could therefore not be analysed in detail.
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Assalava Sugar Company

Basic Training Programme for Auto Electricans in the
Agricultural Workshops

Duration 18 weeks Off the Job Training

1week

Safetyv
General Industrial Safetv Practice - Safetv Practice .
as applied to electrical equipment and electrical on
vehicles.

2 Weeks

Electrical Theorv
Understanding basic electrical theorv, - Nature of
electricitv - Basic electrical circuits - Ohms Law -
Conductors - Practice in reading a
voltmeter.ammeter.multimeter. and avometer - Magnetism
Electromagnetism - Electromagnetic induction -
Generated voltage - Self Induction - Understanding
Electrical Symbols and circuit diagrams.

1 Week

Automotive Batteries
How a Batterv Works - Construction - Principle of
current flow - chemical reaction - The batterv and
charging circuit - Tvpes of batteries - Testing
batteries - Charging batteries - Capacity rating -
Factors affecting battery life - Safety when servicing
and installing batteries

2 Weeks

DC Current Chareging

Circuits.
Basic Concepts of charging circuits - DC generator -
Stripping and Assemblv - Tests for Armature and Field
Windings - Brush Testing - Generator Relays -Voltage
Regulator - Current Regulator - Combined operation of
all three regulators.

2 Weeks

AC Charging Circuits
Basic Principles and operation - Principles of Semi
conductors - Diodes - Half and Full Wave Rectification
- Three Phase Rectification Y stator and delta stator -
Construction and Parts of Generator - Stripping and
Testing - Trouble Shooting.

2 Weeks ’
Starting Circuits

L 3




2 Weeks

B AL A

General Theorv Of Starter Circuits - How A starter
Motor Works - Constructicon - Component Parts -
Stripping and Testing - Tvpes of Motor - Tvpes of
Bendix Drive - Tvpes Of Circuit - Switches and
solenoids.

Ignition Circuits

2 Weeks

Understanding how the system works - Component Parts
and function - Primarv Low Voltage Circuit - Primarv
and Secondarv Coil - Distributor - High Voltage
Distribution - Points - Timing of points - Spark Pluegs
- Reading and understanding circuit diagrams -
Diagnostic - Testing.

Lighting and Ancillarv

Circuits.

3 Weeks

Understanding Circuit Diagrams - Electrical Symbols -
Lights - Switches - Gauges - Circuit Breakers -~ Fuses -
Relavs - Electric Motors - Testing and Setting
Procedures.

Trouble Shooting

Notes

Diagnostic Testing - Batteries - Generators - Ignition
Svstems - Starters - Lighting Circuits and Ancillary
Systems - Working Through a Range of Vehicles with
Simulated Faults.

1.Safe Working Practice to be stressed at all times.

2.Each Trainee to be issued with a log book to record
notes .lecture and trade talks given during the period
of trainineg.

3 Monthly phase tests of ability in practical and
theoretical knowledge to be given to assess progress.
ability and aptitude




Safetv
1 Week
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a'General Industrial Safetv in a Vehicle Workshop -

Manual Lifting - Lifting with a Crane or Hoist - Fire ’
Prevention - Safetv when working with Tools -

Electrical Safetv as applied to working on Electrical
Equipment on Vehicles and Plant in the Agricultural

Workshop. s

Basic Electrical Theorv

2 Weeks

a)Nature of Electricitv - Atoms - Electrons - Protons -
Elements - Good Conductors - Insulators - Negative
Chareges - Current Flow of Electrons.

B)YIntroduction to Current - Amperes - Voltage Potential
Force - Resistance - Ohms.

c)Basic Electrical Circuits - Series - Parallel-
Parallel Series Circuits

d)Ohms Law - Formulas for Amperes - Volts - Ohms -
Calculations involving Voltage,Current and Resistance
in 3 Tvpes of Basic Circuits.

e)Conductors - Resistance of Flow of Current - Length
of Wire - Cross Sectional Area - Temp - Simple
Calculations.

f)Practice and use of - Volt Meter - Ammeter -
Multimeter - Avometer.

gYMagnetism - Magnetic Fields - North and South Poles -
Theory of Magnetism - Permanent Magnet

h)YElectromagnetism - Magnetic Lines of Force in a
straight Conductor - Right Hand Rule - Lines of Force
in relation to current Flow.

i)YHow Electromagnets Work - Effect of Magnetic Forces
Through Several Loops - Concentration of Field Strength
using an Iron Core - Factors controlling Magnetic Force
in a Coil. :

jYElectromagnetic Induction - How Voltage is Induced -
Factors governing Induced Voltage - Magnetic Field
Strength - Lines of Force Cutting Across a Conductor -
Number of Conductors.
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k)Generated Voltage - Basic Principles of DC Current -
Single Loop Rotating Through a NS Field - Principles of
Alternating Current - Rotating Magnetic Field Cutting
Through a Stationarv Conductor.

i)Self Induction - Self Induced Voltage —'Induced
Voltage in a Coil - Primaryvy and Seccondarv Windings -
Self Induction in a Circuit with the Current Increasing

and Decreasing - Use of Self Induction in the Ingnition
Coil.

m)Identifving and recognition of Standard Electrical
Svmbols - Understanding and Reading Vehicle Circuit
Diagrams.

AvrTomotive Batteries

1 Week
alFunction of a Batterv - Supplv Current - Stabilised
Voltage Svstem - Supplv Current When Demand Exceeds
Supply.

b)Construction of a Batterv - Pcsitive Plates -
Negative Plates - Plate Groups - Connectors - Separated
Elements - Plate Straps - Negative and Positive Posts -
Vent Caps - Case - Cells in Series.

¢)YHow a Batterv Works - Current Flow From Dissimilar
Plates - Electrolvte Solution - Specific Gravitv of
Electrolyte - Discharge of a Batterv - Chemical Chaneges
During Discharge - Charging - Chemical Changes During
Batterv Charging.

d)The Batteryvy and Charginz Circuit - Supplving Current
- Discharging - The Generator - Reverse Current
Charging.

e)Types of Battery - Wet Charged - Drv Charged -
Activating a Drv Charged Batterv - Wet Charged Batterv
- Storage of Both Tvpes - Sulphated Batteries -
Checking the Flectrolvte Levsls - Maintenance of
Batteries.

f)Testing Batteries - Visual Inspection - Specific
Gravitv-Tests - Light Load Tests - High Rate Discharge.

g)Charging a Battery - Fast Charping - Slow or Trickle
Charging - Advantages of Both Methods.

hiCapacity Rating of Batteries - Reserve Capacity -
Factors involving Batterv 3election - Terms covering
Battervy Ratings.
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i1)Factors Affecting Batterv Life - Electrolvte Levels -
Overcharging - Undercharging - Cvcling - Other Factors
including Cleanliness and Clampine.

i)Safety Rules When Servicing And Maintaining Batteries
- Acid Spills - Explosive Gas Given Of When Charging -
Rules When Using Becooster Cables - Polarisation oOf
Generator - Batterv Disconnection When Working on a
Vehicle.

P2 Current Charging Circuits

2 Weeks
a)Basic Concepts of Charging Circuits -.DC Generation -
AC Generation - Operation of a Charging Circuit -
During Starting - Peak Operation - Normal Operation.

b)DC Generator - Basic Concept and Principles -
Rotating Wire Loop - Stationarv Magnetic Field - Component

Parts - Armature - Commentator - Brushes - Pole Shoes -

Field Coils - Housing - Bearings - Fan - Conhectors.

¢c)Stripping and Assemblyvy - Testing Generator Output -
Use of a Voltmeter - Ammeter - Tvpes of Failure - Short
Circuits - Open Circuits - Grounded Circuits - High
Resistance.

d)Armature Tests - Open Armature C -'cuits - Shorted
Armature Coils - Dirtv or Worn Commutators - Skimming a
Commutator - Undercutting Mica on a Commutator - Use of
a Test Lamp - Use of an Avometer.

e)Field Circuit Testing - Testing for Open Circuits -
Grounded Field Circuit - Shorted Field Circuit - Use of
a Test Lamp - Use of a Volt Meter.

f)Brush Testing - Brush Holders - Spring Tension -
Replacing Bushes - Testing Brush Holders - Polarity of
Generator -~ Reasons For Correct Polarity - Damage
Resulting from Incorrect Polaritv - Method of
Polarizineg a Generator.

g)Generator Relays - Principles and Theorv involving
Cut Out Regulator - Series Windings - Shunt Windings -
Points « Armature Cut OutRelay Circuits.

h)Voltage Regulator - Principles of Voltage Regulator -
Single Winding Tvpe - Accelierated Winding Tvpe.

i)Current Regulator - Principles of Current Regulation
- Series Winding - Shunt Winding.

j)Combined Operation of all Three Regulators - Current
Voltage Regulators - Understanding Circuit Diagrams -
Theorv and Operation of Unit - Tests and Adjustment on
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DC Regulator - Visual and with a voltmeter Ammeter
Ohmeter - Preliminarv Checks - Airgaps - Voltage
Setting Tests - Fixed Resistance Tests - Variable

Resistance Tests - Current Regulation Tests - Trouble
Shooting Charts.

® AC Current Regulation

2 Weeks

a)Basic Principles and Operation of AC Generators -
Stationary Wire Loop - £Rotating Magnetic Field - How
Voltage Is Induced - Pattern of Generated Voltage -
Voltage Curve Frequencv and Cvcles per Second - Delta
Connected Stator - Y Connected Stator.

b)Semi Conductors - Silicon Crystal - Covalant Bonding
- N Type Material - P Type Material - Principles And
Theorv of Semi Conductors - Electron Movement with P
Material - With N Material - Piodes - Operational
Forward Bias - Reverseé Bias - Leakage of Current - Half
Wave Rectification - Full Wave Rectification - Three
Phase Rectification Y Stator - Three Phase
Rectification Delta Stator - Reading And Understanding
Circuit Diagrams.

c)Construction and Parts of an Alternator - Rotor
Assembly -Drive end Frame - Fan - Pullev - Stator -
Rectifier Diodes Positive - Rectifier Diodes Negative -
Isolation Diodes - Brushes - Bearings - Tvpes of
Alternator - Stripping and Testing - Assembling an
Alternator - Trouble Shooting - Failing to Charge - Low
or Unsteady Charging - Excessive Charging Rate - Noisy
Alternator.

d)Testing Diodes - Ohmeter - Test Lamp - Testing Stator
Assembly with Ohmeter - Testine Rotor with Voltmeter
Ohmeter or Avometer.

e)Alternator Regulation - Absence of Current Regulation
- Voltage Regulation Onlv - Basic Theory - Operation -
Reading Understanding Circuits Diagrams - Resistors -
Diodes - Transistors - Themisters - - Operation in
Circuits - Test Procedures - Checking Current Voltage
Resistances.

- - ————— - ———— - " -~ — - —————— —— = = -

Starting Circuits

2 Weeks

alGeneral Principles and Theorv of Starter Circuits -
Batterv - Ignition switch - Solenocid - Starter Motor -
Pinion -Cranking the Engine.
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blUnderstanding how a Starter Motor Works -~ Poles and
Field Windings - Live Loop Through a Magnetic Field -
Armature - Commutator - Brushes - Tvpes of Brushes -
Tvpe of Starter Motor - Series Wound Field Circuits - 4
Pole 2 Coil Wound Motor - 6 Pole Six Pole Wound Motor

- ¢c)Switches used in Starter Motor Systems - Solenoid
Switches - Component Parts - Shift Lever - Plungers -
Solenoid Pull in Windings -Contact Disc - Overrun
Clutch - Pinion - Principles of Solenoid Circuit - With
Solenoid Energising - Motor Engaged - Kev Switch
Released.

d)Tvpes of Starter Motor Drive - Inertia Drives -
Bendix Drives

e)Stripring Testing and Assembling Starter Motors -
Preliminary Tests - No Load Test - Interpreting No Load
Tests - Testing Armature for Concentricityv - Open
Circuit - Ground Test * Short Circuit - Skimming An
Armature - Testing Field Windings - Grounded Circuit -
Short Circuit - Replacement of Field Windings - Brush
Maintenance - Bearing Maintenance - Pinion

Replacement.

f)Types of Starter Circuits - Split Leoad Circuits -
Series Parallel Circuits - Component Parts - Wiring
Diagrams - Testing and Diagnosing on Starter Circuits -
Trouble Shooting Charts

g)Testing Manual Switches - Testing Solenoid Switches -
Hold in Winding Test - Pull in Winding Test

- ———— - ———————— o ———————— - ————— - - — - —— " ————— - -~ ——— - ——— —— ——— - ——

Ignition Circuits
2 Weeks '
alIntroduction to component Parts and Basic Principles
Jenition Coil - Condenser - Distributor - Spark Plugs -
High Tension Leads - Batterv

blUnderstanding the Circuit - Primarv Low voltage
Circuit - Ignition Switch - Primarv Coil Winding -
Distributor Points - Spark Plugs - Condenser -
Secondary Coil Windings - Distributor Rotor -
Distributor Cap - Operation Prior to Points Opening and
Closing

c)Distributor - Component Parts - Cap - Rotor -
Condenser - Cam - Contact Points - Advance Mechanism -
Drive Shaft - Principle of Operation - With Points

. Closed - With Points open - Centrifugal Advance
Mechanism - Vacuum Advance System - Stripoing Testing
and Assembling a Distributor - Replacement and Settineg
Points - Timing The Distributor to Engine Timipng.- The
Effects of a Miss Timed Engine.
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e)Spark Plugs - Construction and Basic &unction - Long
- and Short Reach - Hot and Cold Plugs - Setting the
. electrode Gap - Condition of Plugs on - Normal
Operation - Carbon Fouling - 0il Fouling - Failures of
Plugs - Cleaning Of Spark Plusgs.

f)Reading and Understanding lIgnition Circuit Diagrams -

Test Procedures and Test Points in the Ignition Svstem
- Diagnostic Testing.
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General) Lighting

and Ancillary Circuits

2 Weeks
alUnderstanding Circuit Diagrams - Electrical Svmbols -
Lavout of Tvpical Vehicle Lighting Circuits - Light
Switches - 0Oil Pressure Gauges - Indicator Lamps - Head
Lights - Fuse Boards - Flasher Warning Lieghts -
Procedures for Checking and Testing Wiring Open

Circuits - Grounded Circuits - Short Circuits

b)Testing Gauges - Ammeters - Voltmeters - Hourmeters -
Horns - Buzzers.

c)Relavs - Basic Principles and Application - Cut Out
Relays - Horn Relavs - Testing and Setting Procedures

d)Servicing Switches - Electric Motors - Transformers -
Glow Plugs.

Trouble Shooting

3 Weeks
alDiagnostic Testing and Effecting Repairs of Vehicle
Electrical Svstems - Knowing the Svstem - Asking the
Operator - Inspecting the System - Operating the
Machine - Listing Possible Causes - Reaching a
Conclusion - Testing Conclusions - Working Through a
Range of Vehicles with Simulated Faults in - Starter
Circuits - Lighting Circuits - Charging Circuits -
Ignition Circuits - Lighting Circuits - Chargine
Circuits - Batteries.
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Trainer needs

l.

As it is unrealistic to start all training activities at the
same time, it is felt that priority objectives have to be
selected and initial efforts concentrated.

As all technical documentation is in English, it is felt that
the first priority should be that all NSTC instructors should
understand English properly. This step No. 1 can be achieved
by intensive crash courses run in Sudan with a duration of
approx. 2 - 3 months. (See CTA's report)

Training methodology is the next step. This will ensure that
the trainers know how to analyse the needs, prepare themsel-
ves and the facilities so as to ensure the necessary learning
by the trainees. This phase is to include practice in the
production of audio visual aids. This step No. 2 should take
about 3 moaths to complete.

Once this step is completed, it must be ensured that trainers
are fully conversant with the technical aspects and repair of
the machines they have to teach, their details and main-
tenance procedures to follow, whilst working on them. Some of
this training can be done at the machine's agents premises to
start with or by coufses at NSTC, run be specialists of the
machines with all the relevant documentation, tools and
equipment. The duration of this step No. 3 can vary from 3
weeks to 2 1/2 months. In some cases it might be better to
consider external fellowships for both methodology and
machine training this will have to be considered previous
performance of the candidate, potential, post. This of course
has also to be related to the industries capacity to retain
well trained personnel. An effort is certainly needed with
regard to this last point by the industry.

This step is to be followed by a step in NSTC where the
instructors set up the new faciliteis with all they need for
training, the trainees and in the process practice them-
selves, so as to know thoroughly the machines and related
training materials,facilities, etc. Some visits to the Mills
W/S at this stage will be useful.

This fourth step can vary considerably from the first time a
course is run, which could take months to a change in a
course which could take a few days.

Only when the above 4 steps are completed satiefactorily, can
the trainer start training personnel from the mills.

From the time a new trainer is recruited, the time necessary
to ensure he is well equiped to run training courses will
probably be from a minimum of 5 months to a more likely 7 or
8 months,
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C. Integrated training programme charts and explanatory notes.

1. Indicative Course duration for drivers, operators and
supervisors

These are the general knowledge courses for understanding of

the machines in general and their related operation and

safety aspects. A brief supplementary specific course of 2 or ;
3 days will then give the final training to the trainee on a

machine in particular. :

Course Category Level Duration .

Instructor in weeks
01 L.V. B 3 Drivers
02 HGV B 3 . Drivers

v 03 Tr B 21/2 Drivers

04 HGV I 1 4 Drivers
05 Tr 1 1 2 Operators
05 Tr'A A 1+2 Operators
06 P11 1 2 Operators
06 P1 A A I4+2 Operators
41 L.V. 1 2 Supervisors
41 IGv 1 2 Supervisors
41 Tr 1 1 Supervisors
41 Pl 1 1 Supervisors

A combination of the proposed MATT's training programmes and
the ILO MES elements (list of elements below) and similar
material produces locally according to needs will be the
basis of the programme.
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NOTE

Persous interested in further infoimation
concerning the M.E.S. concept of Vocational
Training are kindly requested to write to

IL0 Publications, International Labour Office,
CH-1211 Geneva 22, Switzerland, for free
copies of the brochure:

M.E.S.
An Approach to
Vocational Training

Prepared by the
Vocationsl Training Branch, ILO Geneva
First Published March 1981
pifth Edition, April 1986

ILO publications can be obtained through major booksellers or ILO
local offices in many countries, or direct from ILO Publications,
International Labour Office, CH-1211 Geneva 22, Switzerland. A
catalogue or list of new publications will be sent free of charge
from the above address.
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INTRODUCTION

For some time there has existed the need for a vocational training system
with sufficient flexibility to cope with the changing and varied needs of
employers for trained personnel. The ILO's worldwide experience in the
"planning and execution of vocational training programmes has led to the

. development of a universal and flexible concept of vocational training called
"Modules of Employable Skill"™ (M.E.S.). 1In order to implement programmes
under this concept, it has been necessary to develop an appropriate form of
learning material having the necessary flexibility to enable individuzlised
training programmes to be compiled. This form of learning materisl is known
as the “Learning Element", and a bank of these is under development covering a
number of occupational areas. Development work is taking place in
collaboration with a number of industries and imstitutions.

Learning elements are self-contained instructional booklets, each
covering a specific learning objective. The amount of learning that each
element covers is small, significant and precisely matched to the learning
objective. Each element starts with the learning objective, addressed to the
trainee, a list of tools, equipment and aids required, together with a list of
other learning elements related to it. The instructional pages contain short,
concise texts and are highly illustrated. Allowance is made for sufficient
practice to master the skill concerned, and the element ends with a progress
check precisely matched to the learning objective. Learning elements of this
type are also suited to learner-bassd as well as instructor-based training in
training institutions or in-plant programmes. The illustrations used in
-learning elements are in the form of line drawings to allow for easy
reproduction using simple duplicating equipment commonly available. The text
is presented in such a way that translations into other languages can easily
be eccommodated.

.- Because learning elements are designed to provide training with the
flexibility inherent in the M.E.S. system, they can equally well be used for
the implementation of any other type of vocational training methodology. The
presentation of the learning elements lends itself to easy adaptation into
other media (sound/slide, video, etc.), thus extending their application for
other purposes, such as the training of illiterates.

Learning elements are being developed initially in the English language
and provision is being made for their translation into other languages, fcr
example French, Spanish and Arabic,

Learning elements dealing with general skills such as measuring, marking
out and the identification of hand tools are used, in many cases, by more than
one occupational area for which they were originally develcped. When
selecting learning elements you are therefore advised to refer also to other
occupational areas. For example, when selecting learning elements for
:utomotive or mechanical engineering you would require the learning element

Identifying Screwdrivers and Their Uses” which is listed under
Electrical/Electronic Engineering for which it was originally developed.

The possible use of particular learning elements for other occupational
8reas as much as could be foreseen, is indicated in this catalogue by letters
which are placed behind the title of a learning element.
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- The letter A" means that this learning element can be used for the
occupational area of Automotive Engineering;

- The letter "B" for Building Constructionm;

- The letter "E" for Electrical/Electronic Engineering;

- The letter "M" for Mechanical Engineering; and

- The letter "P" for Plumbing and Pipe Fitting.

Please note that on page 26 of the catalogue are listed learning
materials foreseen for the training of instructional staff in all aspects of
the implementation of the MES approach to training, which when followed give
the waximum benefits.

For the purchase of the learning elements or related materials listed in
this catalogue, please refer to the prices and sales conditions quoted on
pages 28 and 29. When ordering, either use the order form shown in the
catalogue or list the learning elements or other materials you wish to obtain
by quoting occupational area, category, ISBN number and the title on a
separate sheet of paper. Should you wish to purchase a complete set of
learning elements from one particular occupational area, you only have to
quote the name of that occupational area.

When ordering learning elements, please indicate if it is your intentio-
to reproduce, translate and/or modify them for commercial or non-commercizl
use, to enable us to provide you with the appropriate agreement.

The code box on the front cover of each element and at the head of each
page is for the moment left blank. However, it is intended that a
comprehensive coding system, which will facilitate the compilation of trainir
programmes, will be introduced in the near future. The code numbers will the
be inserted in the boxes provided.

The ILO welcomes any comments on the content and structure of the
learning elements and any suggestions for their improvement. Industries and
Institutes interested in co-operating with the ILDO in the joint preparation .
learning elements should contact the Vocational Training Branch of the ILO.
The ILO will also provide interested parties with advice on the planring anc
implementation of M.E.S. based training programmes.
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AUTOMOTIVE ENGINEERING

ISBN No.

92-2-104089-5
92-2-104090-9
92-2-104091-7
92-2-104092-5
92-2-~104093-3
92-2-104887-X
92-2-104094~-1
92-2-104095-X
92-2-104096-8
92-2-104097-6
92-2-104098-4
92-2-104099-2
92-2-104100X

92-2-104101-8
92-2-104102-6

92~-2-104137-9
92-2-104138-7
92-2-104139-5
92-2-104140-9
92~-2-105141-7
92-2-104142-5
92-2-104143-3
92-2-104144-1
92-2-104068-2
92-2-104145-X
92-2-104850-0

92-2-104044-5
92-2-104045-3
92-2-104046-1
92-2-104047-X
92-2-104048-8
92-2-104049-6
92-2-104050-X

General

Passenger Car - Main Assemblies

Classifying Motor Vehicles

Installing Low Pressure Flexible Hoses
Spanners, Wrenches - Kinds and Sizes (B.E.M.P.)
Using Spanners/Wrenches (E.M.P.)

Using Dial Indicator for External and Internal Measurement (M}

Using Torque Wrench (M)

Removing Low Pressure Flexible Hoses

Low Pressure Flexible Hose in the Motor Vehicle
Engine - Main Parts and Function

Operation of 4-Stroke Petrol Engine

Passenger Car - Opening/Closing Bonnet

Identifying Mobile Lifting Devices and Support Stands

and Their Uses
Lifting Up Cars Using Mobile Jacks
Identifying Car Lifts and Their Uses

Cylincer Head

Cylinder Head - Petrol Engine

Engine Compression Ratio and Pressure

Valve Operating Mechanism

Valve Timing

Checking Valve Timing

Removing/Installing Valve Covers

Adjusting Valve Clearance

Checking Compression Pressure in the Petrol Engine
Checking Compression Pressure in Diesel Engines
Tightening Cylinder Head Bolts/Nuts

Removing Cylinder Head - Petrol/Diesel Engine

Air Filters

Air Filters - Kinds and Purpose
Removing Car Air Filters
Installing Car Air Filters

0il Bath Filters

Dry Air Filters

Dry Air Filters - Servicing

0il Bath Air Filters - Servicing



ISBN No,

92-2-104064-X
92-2-104066-6
92-2-10< 57-4
92-2-104u09-0
92-2-104070-0
92-2-104071-2
92-2-104073-9
92-2-104888-8
92-2-104074-17
92-2-104077-1
92-2-104079-8
92-2-104080-1
92-2-104081-X
92-2-104886-1
92-2-104056-9
92-2-104057-7
92-2-104058-5
92-2-104059-3
92-2-104060-7

92-2-104062-3

92-2-104001-1
92-2-104002-X
92-2-104003-8
92-2-104004-6
92-2-104005-4
92-2-104006-2
92-2-104007-0
92-2-104008-9
92-2-104009-7
92-2-104010-0
92-2-104011-9
92-2-104012-7
92-2-10£013-5
92-2-104014-3
92-2-104015-1

92-2-104016-X
92-2-104017-8
92-2-1064018-6
92-2-104019-4
92-2-104020-8
92-2-104021-6
12-2-104022-4
92-2-104023-2
92-2-104024-0
92-2-104025-9
92-2-104026-7
92-2-104027-5

Fuel System

Fuel Tank

ldentifying Cylinder Head: Diesel Engine
Cleaning/Replacing Diesel Fuel Filter

Bleeding the Diesel Engine Fuel System (Line Pump)
Bleeding the Diesel Engine Fuel System (Distributor Pump:
Removing/Installing Fuel Injectors in Diesel Engines

Fuel Feed Pump — Mechanical Diaphragm Type

Fuel Feed Pump - Plunger Type

Using Venturi Principle for Fuel Carburation

Servicing Fuel Feed Pump - Mechanical Diaphragm Type
Function of the Variable Choke Carburettor - Stromberg
Function of the Constant Depression Carburettor - SU Type
Fuel Sedimenter

Checking Exhaust Emission for HC and CO Content
Identifying Environmental Pollution Caused by Motor Vehicl
Combustion of Petrol in the Engine

Function of the Fixed Choke Carburettor

Identifying the Function of the Diesel Fuel Filter
Removing/Installing Fuel Feed Pump - Mechanical Diaphrag=
Type

Cleaning the Fuel Tank and Fuel Lines

Ignition System

Ignition System

Spark Plugs

Applying Electro Magnetism Theory to the Ignition System
Ballasted Ignition System

Coil & Condenser

Distributor, Contact Breaker, Dwell Angle
Distributor Cap, Rotor and High Tension Cables
Distributor-Vacuum Advance Mechanism
Distributor-Mechanical Advance Mechanism
Replacing and Selecting Spark Plugs

Cleaning and Gapping Spark Plugs

- Analysing Spark Plug Face

Testing Spark Plug with Plug Tester

Removing and Installing Spark Plug

Removing, Cleaning and Installing High Tension Catles,
Distributor Cap and Rotor

Checking Coil Polarity

Ignition Timing Using Control Lamp

Ignition Timing Using Stroboscope Lamp

Checking the Ignition System with the Oscilloscope
Simple Method of Locating Faults in the Ignition System
Servicing Contact Breaker Points

Checking High Tension Circuit

Setting Points Gap with a Dwell Angle Tester

Checking Ignition Coil -

Checking and Replacing Condenser

Replacing Contact Breaker of the Ignition System
Checking Concact Breaker Arm Teansion
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92-2-104051-8
92-2-104052-6
92-2-104053-4
92-2-104054-2
92-2-104055-0
92-2-104848-9
92-2-104849-~7

92-2-104082-8
92-2-104083-6
92-2-104084-4
92-2-104085-2
92-2-104086-0
92-2-104087-9
92-2-104088-7

92-2-104028-3
92-2-104029-1
92-2-104030-5
92-2-104031-3
92-2-104032-1
92-2-104033-X
92-2-104034-8
92-2-104035-6
92-2-104036-4
92-2-104037-2
92-2-104038-0
92-2-1046039-9
92-2-104040-2
92-2-104041-0
92~2-104042~9
92-2-104043-7
92-2-:34847-0
92-2-104824-1

92-2-104103-4
92-2-104104~2
92-2-104105-0
92-2-104106-9
92-2-104107-7
92-2-104108-5
92-2-104109-3
92-2-104110-7
92-2-104111-5
92-2-10#112-3
$2-2-104113-1
92-2-104114-X
92-2-104115-8
92-2-104116-6
92~-2-104117-4
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Car Electric

Removing Alternator

Dismantling Alternator

Examining Alternator Rotor

Examining Alternator Stator

Examining Alternator Rectifier Assembly
Removing the Starter Motor

Installing the Starter Motor

Batterz

Lead Acid Battery

Cell Action (Lead Acid Type Battery)
Servicing the Battery (Lead Acid Type)
Putting New Battery into Service
Charging Batteries

Fast Charging of Battery

Removing/Installing Car Battery

Cooling System

Cooling System

Closed Cooling System

Pressurised Cooling System

Radiator

Water Pump

Cooling Fan

Thermostat, Design and Function
Removing/Installing Thermostat

Thermostat Checking

Removing/Installing Radiator

Draining and Re-filling Cooling System
Cleaning Radiator and Flushing Cooling System
Checking Cooling System for Tightness
Checking and Topping Up Coolant Level
Preparation of Coolant

Rectifying Engine Overheating

Removing the Water Pump

V-Belt Construction - Adjusting and Replacing

Engine Lubrication System and Lubricants

Friction

Hydrodynamic Friction

0il Pressure Warning Devices

Chassis Lubrication

Checking 0il Pressure

Engine 0Oils

Engine Oils - SAE Viscosity Classification
Engine Oils - API Classification
Transmission 0il

Lubricating Greases
Replacing/Cleaning 0Oil Filters
Engine Lubrication System
Changing/Topping Up Engine 0il

0il Filters

Changing/Topping Up Transmission 0il




ISBN No.

92-2-104871-3
92-2-104872-1
92-2-104873-X
92-2-104874-8
92-2-104875-6
92-2-104876-4
92-2-104877-2
92-2-104878-0
92-2-104879-9
92-2-104880-2
92-2-104881-0
92-2-104882-9
32-2-104883-7

92-2-104884-5

92-2-104868-3
92-2-104869-1
92-2-104859-4

92-2-104118-2
92-2-104120-4
92-2-104121-2

92-2-104122-0
92-2-104123-9
92-2-104124-7
92-2-104125-5
92-2-104126-3
92-2-104127-1
92-2-104128-X
92-2-104129-8
92-2-104130-1
92-2-104131-X
92-2-104132-8
92-2-104133-6
92-2-104134-4
92-2-104135-2
92-2-104136-0

92-2-104146-8
92-2-104147-6
92-2-104148-4
92-2-104149-2
92-2-104150-6
92-2-104151-4
92-2-104152-2
92-2-104153-0
92-2-104154-9

92-2-104823-3
92-2-104822-5
92-2-104860-8
92-2-104166
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Clutch System

Single/Dual Disc Clutch

Removing Clutch Pressure Plate and Disc

Removing the Flywheel

Installing the Flywheel

Checking the Clutch Disc

Re-lining the Clutch Disc

Checking the Flywheel

Balancing the Flywheel

Removing the Ring Gear

Instailing the Ring Gear

Installing the Clutch

Checking and Adjusting Clutch Free Travel
Checking the Fluid Level in the Hydraulically Operated
Clutch System

Bleeding the Hydraulically Operated Clutch System

Power Train

Repairing Cross and Roller Universal Joint (Circlip Type)
Checking Propeller Shaft/Universal Joint
Differential

Brake System

Removing and Fitting Wheels

Disc Brakes - Replacing Brake Pads on Fixed caliper Types
Disc Brakes - Replacing Brake Pads on Sliding Caliper of
Single Piston Type

Adjusting Parking Brakes

Identifying Drum Brakes and Their Function

ldentifying Function of Disc Brakes

Identifying Parking Brakes

Topping Up Brake Fluid

Brake Fluid

Removing/Installing Brake Drums

Adjusting Drum Brakes

Adjusting Wheel Bearings

Changing Brake Fluid in the Hydraulic Brake System
Bleeding Hydraulic Brake System

Inspecting/Cleaning Brake Shoes

Identifying Disc Brakes of Fixed Caliper Typ=
Identifying Disc Brakes with Sliding Caliper Assembly
Brake System Layout

Trres
= =2

Identifying Tvre Types and Their Construction
Identifying Tyres - Tube and Tubeless

Why Wheel Balaancing is Essential

Checking Static Wheel Balance

Dynamic Wheel Balancing

Identifying Tyre Tread for Various Purposes
Inspecting Tyres

Aquaplaning

Identifying Tyre Size, Maximum Tyre Load and Speed Index
Letter

Checking Tyre Inflation Pressure

Tyre Life

Removing/Fitring tar Tyres

Repairing Tubes




ISBN No.

92-2-104155-7
92-2-104156-5
92-2-104157-3
92-2-104158-1
92-2-104159-X
92-2-104160-3
92-2-104161-1
92-2-104162-X
92-2-104163-8
92-2-104164-6
92-2-104165-4
92-2-104167-0
92-2-104168-9
92-2-104169-7
92-2-104170-0
92-2-104171-9
92-2-104172-7
92-2-104829-2
92-2-104851-9
92-2-104853-5
92-2-104858-6

Motor Vehicle Driver Training

Motor Vehicle Driver Training - Vehicle Knowledge
Washing Vehicle Body by Hand

Cleaning the Underneath of the Motor Vehicle
Waxing Vehicle Body Paint

Polishing Vehicle Body Pain:

Cleaning Car Interior

‘Cleaning Engine Compartment

Loading Goods On Vehicle

How to Avoid Brake Failure
Economical Driving

Parking a Vehicle

Replacing Bulbs

Replacing Vehicle Fuses

Towing a Vehicle

Braking Distance

Gearbox, Clutch and Their Operation
Anchoring a Load

Starting the Engine

Running in the Motor Vehicle
Stopping the Engine

Motor Vehicle Daily Inspection
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2. A & AM Section - Recruitment & Training Chart (see following
page)

Notes:

a. The first big drive of instructor recruitment should not

take place before the chief of the A & AMS is nominated
and has returned from fellowship.

From this plan it can be seen that no training of mill
personnel can start on any scale before the end of the
instructor training and practice period (Mid VIith
quarter).

After 2 successful courses run at NSTC, part time
instructors can start being brought to participate in
Methodology and Technical Upgrading Courses of duration
variable from 1 + 1 week to 3 + 3 weeks depending on
complexity of field prior to returning to their
respective mills.

This is likely to take place tovards the end of the
ViIth quarter, beginning VIII quarter.

At the same time as "c¢" above, beginning VIIIth
quarter, more instructors (junior) can be recruited.
These can participate with the part time instructors
during their training. Further training of the junior
NSTC instructors will take place later

(6 months), after some practice and validation of their
suitability to continue.
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Post No

01 - 03

04 - 05

06

Field

L.V., Trucks &
Tractor Driver
Training

Tractors &
RGV Operator
Training

Plant Operation

INSTRUCTOR RECRUITMENT ALLOCATION AND TRAINING

Date in

Aug/Sept.
89

Oct. 88 .«

A.S.A.P.

AUTO AND AGRI SECTION

Training Pro

Recruit a tractor or truck driver with good standard

of education
~ Needs Engl
- Course in

- Course by Massey F. & John Deere in Sudan
- Developing & preparatiun training materials

Awad

Nov.,

- Training methodology for instructors -
June July 89 - EU

- Tractor driving operation & maintenance -
Aug. Sept. 89 - UK (M.F.)

- Developing and preparing training material -

2 mth

Recruit a technical college leaver ASAP
- Put him as operator assistant for one month on
each type of operation - (Ditching - plow -
harrow etc.) - 6 mth.
- Operator course with SUTRAC - on the job -

1 mon

-~ Self study course harvesters - Sennar - 1 month
- Training Methodology for Instructors -

Sennar - 1 1/2 month
~ Developing & preparing training material -

21/2

gramme

ish
Methodology

Introduction to Modular Trg -

88 ~ Sennar

th

mth.

Sheet 1

Nrivers &
Operators

Date 807
operational

April 90

- 90L -

Jan. 90

Feb. 90



Post No

11

12

13

14

Field

L.V.; HGV &
Tr. Mechanical
Maintenance

All categories

All categories
Diesel maint.

Plant &

Harvesters
Mechanical
Maintenance

Date in

Oct. 88

A.S.A.P,

Aug/Sept.

89

AQSQA.P

Key to letters on Sheet 5

L8

Training Programme

El Tayeb - Introduction to Modular Training Nov. 88
- Training Methodology Feb. 89
Subject to confirmation by Mr. Clanton & Bye.
- Self study with available documents in Sennar
- Short courses at agents in Sudan
- Further training subject to performance

Technical Institute - Electrician
preferably auto electrician

A%

B*

C*

Ex

Technician with Diesel experience

A%

B*

C*

D*

One month at Sutrac in diesel departement

Young technician - maybe from Massaad

Ak

D* .
Three months at Sutrac in Maintenance Department.

Sheet 2
Maintenanc

Date 802
operationa

April 89 ?

Feb/March

April 90

April 90



Post No

21

22

23

24

Field

L.V. Mechanical

Small Repairs

HGV Mechanical
Small Repairs

Tr. Mechanical
Small Repairs

Pl & Harv.
Mech. Small
Repairs

Key to letters on Sheet 5

Date

Aug.

Aug.

Aug.

Aug.

in

89

89

89

89

Training Programme

Young technician from Auto background
A¥
B*
C*
D*
E*

Young technician from Auto background
A%
B*
Cx
D%
Ex

Young technician from Auto background
AXx
B*
C*
Dx
E*

Recruit someone with already some experience
in repair of this type of machine, maybe from
the W/S

A%

B*

C*

E*

Courses at Sutrac, Komatsu 7 the other agents

Sheet 3
Repairs

Date 807
operational

April 90

April 90

- Q0. -

April 90

June 90



Post No

31
3
5
37

41

42

43

Field

Fitting
Electrical
Body Repair
Hydraulics

Chief
A&AM section

Admin. Assist.

Storeman

Date in

Feb. 90

Ad Interim
since
Aug. 88

End 89

End 89

Training Programme

Specifications of these people should be defined

by the expert in Phase I11I.

Mechanical Engineer

Administrative background - typing - English

Intro to Modular training

Nov. 88

Fellowship abroad on Training
Methodology for Vocational Trade

Instructors

Course on MF Tractors & others -~
M.F. England
Management of Vocational Training

Centers.

Stores training - English

Sheet 4
Others

Date BOZ
operational

July 89

PR Y _ N



Training Methodology for Vocational Trade
Instructors

Approx. 6 weeks course in Sennar

Preparation or adaptation of training material
for future courses. Including going through
all training materials and manuals in Sennar,
NS1C relevant to instructor's field

Practice, organizing all that is needed for
the course and going through it alone first
and then with 3 trainees.

Short courses at the available representatives
of the machines in question in Sudan -~
1 week each

‘.

English language trainiug if standard insufficient.

Sheet 5
Key

1 1/2 ath

2 mths

- N7 -
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Annex XIII

List of automotive vehicles and agricultural machines in the four
mills.

In spite of only one sugar mill (Assalaya) having completed and
returned the questionnaires sent out, a general picture has been
completed by collecting more information personally, during visits to
the nills and the suppliers. This took longer than planned and it is
not guaranteed that every machine is listed.

Having excluded single machines and machines about to be phased out,
the picture is still dauntingly large. Counting machine types which are
substantially similar, as being one, the figure reached is still of 70
basically quite different machines.

From a training point of view one could further reduce the number to
about 50, but this still leaves a very large volume of work to be
handled,

For each machine type one has to cover all the system including
manuals, spares, special tools. Instructors have to be fully trained
before they can teach.

Machines marked with an asterisk (*) are suggested as priority machines

to concentrate upon during the initial period of phase II.
The suggested total is of 14 machines.

Category A. Light tyred agricultural tractors

Make Model 12 Types (4%)
1, Massey Fergusson 290 *
390 *
265
2. John Deere 2030
4240 *
4250 *
3, Ford 6000
4, 1.M.T. (Yugoslavia) 5100
577
5. ISIKI 9000
6. CASE 1070
7. International 1255
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Category B. Trallers

1 _Types
1. Blumhart cane - mobile w/s - general purpose
2. Macke seed cane .
3. Yassin water tanker - seed cane
4, Massey Fergusson seed cane .
5. Bonger seed cane
6. Tong seed cane
7. Gueid seed cane

Catapgory C. Heavy Plant

20 different types (6*0

1. Caterpillar
Track laying tractors D8L - D8K(*) - DJF - D7G - D6C - D6D(*) -

D5B - D4E
Graders 12G(%*) - 112F - 120G
Wheeled loader 920
Other = Grabloader D4D

- Road roller Cat Hatz CB-22X

20 J.C.B.

Wheeled loader
3. CAMECO

Grab loader SP 1800 - SP 2200 (*)

235B - 4058 - 115B

4, TOFT

Harvester 7000 (*)

»

S. MULLER

Tractor
6. Various cranes Grove - Coles - Jones ¢
7. KLAAS

Harvesters (%)

Many assorted implements and other single machines.

At the time of writing news arrived that 2 new CASE track laying front
loaders were delivered to New Halfa and that some new KOMATSU machines
will be shortly delivered to Sennar. (Details not available)




Bedford
Morris
Austin
Nissan
Daf
Mitsubishi
Steyr
Praga

Isutzu

Nissan

Toyota

Peugeot
Mitsubishi
Mercedes

Suzuki

Category D. Trucks

13 Types
(2%)

1 Type (*x)

2

2

2 Type (%)

1

2

1

1

1

Catepory E. Light vehicles

18 Types
I

Minibus Petrol and diesel - pick up -~
Cedric - Patrol

Land Cruigser Petrol and diesel (%)

- Corona - Corolla - Hy Lux (*) - Hiace ~

- Cresida

504

= Galant -~ Pick up - Minibus
200

210
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Annex XIV

Briefing in Vienna - 14-17th November 1988

Besides the routine meetings with the administrative officers, meetings
of technical relevance were held with:

- Mr. W. Kamel and his assistant Mr. G. Anestis of the department of
industrial operations. During these meetings the 9 week Tentative
- Work Plan was re-written into a 14 week Tentative Work Plan.
Also discussions took place on commnication problems with the
project and on implementation suggestions from Headquarters.

- Mr. Karamanouglou, from the training department filled in the
background history of the project since its conception with great
competence.

- Mrs. Lorenzo, Chief of the training departement, gave & brief
rundown on the possible backing available from her depzrtment.

- A meeting with all the above plus Mrs. Jette-Jensen summarized the
general situation and pcinted outs ome of the objectives of the
DDG's, Mr. Wisebach, proposed visit to Khartoum,




ELECTRICAL SUPPLY - Volts Single 230/Three phase

COUNTRY - SUDAN

PROJECT - Si. 0/86/003

SECTION - AUTOMOTIVE AND AGRICULTURAL MACHINES

LIST OF TOOLS AND EQUIPMENT FOR PHASE II

Unfinished Caterpillar Special Tools List

frequency 50 Hz.

'f?iw ES&D o Deeevi ption }aou 1 Obscvvations

I} 983265 | Retaining Compound 6

2 77456 | Bearing Yount 3

3 5P3413 ! Pipe Sealant 6

4 983263 | Thread Lock 10

5 2P2506 | Threal Lubricant 4

6 253230 | Bearing Lubricant 5

7 5P0960 | ™olybdenun Grease 19

8 5P3975 | Fubber Lubricant 4

9 5P3931 | Anti Seize Compound 5
6V2055 | High Vacuum Grease 3

11 356252 | RTV Silicone Adhesive ) STD

12 5P3321 | Fast Cure Epoxy Mixercups 10

13 2P2333 {Manifold Sealer 2

14 512471 |Cement 15

15 7M7260 |Liquid Gasket 15

15 6V3025 | Batte:y cable repair kit 1

17 BK4644 | Fuse 1 Amp, 30

18 9G3782 | Fuse 3 Amp. 50

19 256024 |Fuse 5 Amp. 100

20 3K8781 | Fuse 7.5 Amp. 50
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Project - SF/SUD/86/003

fection - Auto and Agri Machines
Valeg 22N - 280 - SN Wz,

EEE&es ILO 1 Y
Ino. J.P.G. No Description Luantit Observations
Line
21 3KB782 { Fuse 10 Amp. 10
22 848948 | Fuse 15 Amp. 101
23 8M0456 | Fuse 20 Amp. 50
24 8MB8947 | Fuse 30 Amp. 30
25 515069 | In line fuse holders 50
26 5P7277 | Voltage tester 2
N 1P1790 ! Spark plug firing indicator 2
28 3P2044 | Cooling system concditioner 109
29 6V4511 | Cooling system cleaner 20
30 8T0450 | Thread Measurement Kit 1
31 953135 | seal Xit (0.R.) 5 x T-3
32 5P8433 | Seal Kit (Rectangular Seal) ! 5 xT-586
32 6V4900 | Hydr. Hose Assembly press ' 1
34 6V4974 ) Stand for 33 above 1
35 6F7032 | Bolts 4
36 1D4717 | Nuts 12
51 0s0509 |EBolts 14
38 6V4860 | XT~5 Tool group 1
39 6V6015 |Hose cutting machine 1
40 6V6016 | 16" Abrasive Cutting wheel 2 spare
41 6V4890 | Hydraulic pump 1 230v-50C
42 6V4988 |Chain wrench 2
43 6V7939 Tap; maker 2
46 2P8250 |[Filter strap wrench 2
45 5P7255 |Flare nu’ wrench 4 13/32 + 15/32
46 SP7255 |Flare mut wrench 4 17/32 + 19/32
47 5P725 Flare nut wrench 4 25/32 + 29/32
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Project - SF/SUD/86/003
Section - Auto and Agri Machines

Volts 230 - 280 - 50 Hz.

Hg?greJTE.;PE.nc " Description - ?uautit ‘Observations -

1

Line

48 959100 |Sling assexbly 1
49 "6V7905 | Filter cutter tool 1
50 5P4B11 |Cutting wheel 2
51 8N2694 |Aircleaner service indicat 2
52 1wC613 | Aircleaner service indicator 2
53 551212 |Aircleaner service indicator 2

750637 |[Aircleaner service indicator 2

55 ' 870470 |[Thermo group Termister 1 Eng T
56 5P7361 |Pump pressurizing 1
57 5P1763 |Socket (for rod plug) 1
58 955096 |Sleeve Seal fastaller :
59 6V6035 |Hardness tester 1
60 5F8665 |Cyl. laner pulling tool 1
61 1P2331 |Adapter for 60 above

62 1P5580 |Brush group 3
63 4H0466 |Driver (D324) 1
a4 758859 |Driver (3304 = 3306) 1
65 5P1727 |[Bushings (D342) 1
66 788858 [Bushings (3304 - 33060 1
67 7F4292 |Compressor Croup 1
68 6V4805 |Tool group - valve seat extractor 1
69 2A5118 |Wrench (Cyl. head retain nut) 1
70 1P2305 |Electrical Terminal Assort. 3
71 2L8058 |[Ring Terminal S
72 2L8066 |{Ring Terminal 5
73 2L80&7 |Ring Terminal 5
74 2L806Y iRing Terminal 3
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Project - SF/SUD/86/003
Section - Auto and Agri Machines

Volts 230 - 280 - S0 Hz.

Progre ILO0 'L —
 No. TE.P.G. no Description Quantity Observations
Line

75 2L8071 | Ring Terminal k]

76 2L8075 | Ring Terminal 6

77 2L8076 | Ring Terminal 6

78 5P4571 | Blade terminal 10

79 251043 | Butt splice 5

50 451938 Blad; Terminal 5

854626 E Butt splices 3

82 6v3000 | Sure Seal Electr. Connect. Kit 2

83 870930 | Ammeter AC/DC - clamp on 1

84 6V7070 | Multi meter digital 1

85 6V6014 | Cables 1

86 951743 | Wrench (inf. lines) 3

87 5P6229 | Extractor (nozzle) 1

88 6VE983 | jPuller group (nozzle) 1

89 850225 | Wrench (precomb. chamber) 1

Q 575353 | Wrench (precomb. chamber) 1

91 852264 | Puller Group 1

92 858375 | Sleeve 1

93 1V5481 | Gauge Group (pressure) 1

94 1V5482 | Adapter Group (pressure) 1

95 6v4072 | Vrench spanncr 1

96 6V4071 | Wrench spanner 1

97 6V4074 | Wrench spanner 1

98 6V4070 | Wrench spanner 1

99 6V9061 | Purp 1

100 958901 | Cylinder 1

.
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Project - SF/SUD/86/003
Section - Auto and Agri Machines
Volts 230 - 280 - 50 Hz.

. e
*::?te 'E.;%g. ng Description QuantitL Observations
[Line |*

101 887172 |Cylinder 1

102 6V7333 |Copper Seal 10

103 6V7332 |Copper Seal 10

104 6V7321 |[Copper Seal 15

105 6V7230 [Copper Seal 15

|106 6V7329 [Copper Seal 10

av? 6V7328 [Kopper Seal 5

|IOS 6V7377 Lopper Seal 5

!109 5J1583 Metal backed seals 15

110 6J3575 Metal backed seals 20

111 6J3600 letal backed seals 20

112 6J3625 Metal backed seals 15

113 6J3650 Fetal backed seals 10

114 6J3850 Metal backed seals 10
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INTRODUCTION

The Government of Sudan represented by the Sugar Project
Implemeniation Committee (SPIC) in the Ministry of Industry
requested assistance within the objectives of the project
document in the field of planning and executing the training
programmes to the Sennar Training Centre (SSTC).

United Nations Industrial Development Organization (UNIDO) in
Vienna appointed on the 14th of November 1988 the Expert for
the Post No. 11-51 to be attached to the internauonal team within
SPIC for a period of two months.

The Expert commenced his duties on the arrival to Sudan on the
18th of November 1988.
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2. Temnsof referen:e JOB DESCRIPTION
SE/SUD/B&/003/11-51-Rev.2
Post Ti'le ¢ Electrical & Instrumentation Engineering
Training Expert
Duration : Two months in phase (1)
Date Required : As soon as possiblc
Duty Suation :  Sugar Training Centre {STC), Sennar, Sudan
with travel to other Sugar Estates.
Responsible to: :  UNIDO Chisf Technical Adviser
2.1 Duties (a)To assist in planning and exccuting the training

programmes to be run by the Elecirical and
Instrumentation Engineering Department of the
Sennar Sugar Training Centre.

(b)To coordinate with the work of the other
(iniemational experts and counterparts),
design and review, in accordance with the
needs, an appreach strategy methods and
techniques for developing the various program-
mes within his specialized field.

(c)To train the counterparts that need training
within his iield.

(d)To undertake such other work as may be
required by UNIDO/CTA in the initial design
and development of the electrical and instrument
engineering department of the STC.

(e)Prepare progress reports and a final technical
report at the end of the assignment(s).

3. BACKGROUND INFORMATION

The former public Sector of the Sugzr Industry in Sudan consists of factories
and sugar canc cstates with a joint rated output of 374,0CJ tons per annum.

'Sl;'h;': industry is currently being developed under a World Bank Rehabilitation
cheme.




3.1

3.2
3.3

4.1

4.2
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UNIDO has the responsibility for assisting with the development of needed tmining
facilities on behalf of the Sudan Government to support the Rehabilitation Progrmme.

The Sugar Training Centre (STC) has recently been incorporaved to be responsible
for the development of a comprehensive training service for the Sudan Sugar industry.

Itis a strategy formulating body responsible to the Sugar Project Implementation
Committee (SPIC) representing the Govermment of Sudan and the Sugar Industry.
Management of the Centre is the responsibility of the Sudanese National Director who
reports to SPIC. )

A detailed assessment and analysis of raining needs has been mad= by UNIDO.
International funding for the project has been agreed to as part of the overall Sudan
Sugar Rehabilitation Programme.

Funding is under the control of the World Bank and includes substantial contributions
from other sources such as the Arab Fund.

As the climatic and natural conditions are favorable for extending its Sugar Industry,
the Sudan is aiming at becoming selfsufTicient for internal consumption of sugar.

Later it intends tc become an exporter of sugar, particularly to the oilproducing Arab
countries. Therefore in its Development Plan priority has been given to the development
of this sector. The essential characteristics of the STC programme will be:
(a) A training of triners programme for:

- training officers

- technical trainers/instructors (full-time)

- instructors (part-time)

A programme for engincers, senior technicians and supervisory personnel.

Practical training programme for vocational personnel and operators.

4. TENTATIVE WORKPLAN

Briefing in Vienna

During the 3 1/2 days spent in UNIDO Headquarters in Vienna (14-17 November
inclusive) a tentative workplan was prepared (Annex I). This workplan proved to be
a satisfactory guide for the activities undertaken at the Sugar Training Centre, Scnnar.
All items planned were addressed during the mission.

The Expert was briefed by the following members of UNIDO, Headquarters staff:

Ms. Petroff
Ms. G. Kimberger  Project Personnel Recruitment
Ms. T. Svoboda Technical Co-operation Personnel Administration
Ms. H. Zeilmayer Adminstrative Assistans
Mrt. G. Anestis Substantive Officer
Department of Industrial Operations
Mr. W. Kamel Chief, Integrated Industrial Projects
Mr. A. Karamonoglou Industrial Development Officer
Ms. 1. Lorenzo Chief, Industrial Training
Ms. J. Jensen

Ms. Kummar

The bricfing was well planned and carricd out in a highly professional manncr.




5.1

5.2

5.3

5.4

6.1

6.2

6.3

6.4

6.5

6.6
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5. TRAVEL TO DUTY STATION

The Expert left Vienna for Khartoum on 17th November 1988 as scheduled and
arrived at 03.30 hrs on the 18th November 1988 at the end of an uneventful journey.

It appears that Mr. Ismail Mohammed, UNDP Programme Officer assigned to the
Project was waiting at the Airport but failed to identify himself resulting in the Expert
travelling to the arranged Hotel by taxi.

The Expert was picked up at the Hotel on the moming of the 18th November to
attend briefing discussions at the UNDP Office in Khartoum. Items discussed included
financial arrangements, various necessary permits and visas etc.

On the 19th November the Expert visited the headquarters of the Sugar Project
Implementation Commmittee (SPIC) to begin the process for obtaining a Govenment
Travel Permit. ]
The visit also included a brief introduction to the Chairman of SPIC Mr. Badr El Din
Habbani who offered a few words of welcome before directing the Expcrt.to meet his
Deputy Mr. Mohammed Ahmed Hassan who provided a very comprehensive
description of the Project, the activities of SPIC and the Sudanese Sugar Industry.

The Travel Permit was obtained on 20th November when the Director of the S}xgar
Training Centre, Sennar Mr. Mohammed Ali Mohammed Osman (Fadlabi) arrived at
the hotel to transport the Expert to Sennar by car. The journcy is approximately 350 kin
and took about 3 172 hours.

nE NATIONAL SUGAR TRAINING CENTRE, SENNAR

On the 21st Nov. the Expert was taken on a brief tour of the Training Centre to assist
in providing an overall appreciation of the tasks ahead.

The Expert was then introduced to the Training Staff and Administrative StafT of the
Centre.

The Expert was then invited to "Sit-in” on a teaching session presented by l!nc CTA Mr.
J. Bye. The session was part of a Staff Development Training Programme m[cd:

The introduction to a Modular System of Training to be Developed at the National Sugar
Training Centre, Sennar.

The Programme Plan is enclosed as (Annex I1I).

The Expert was then required to continue the supervision of the Programme since the
CTA had to leave later in the day to prepare for the high level UNIDO Mission to
Khanoum led by Mr. H. Wiesebach, Deputy Director General.

The expert continued to run the programme along with the Transport and Agricultural
Machniery Expert Mr. E. Pauli until the CTA retumed on the 28th Nov. as the
programme was closing.

The programme was concluded with a review session on 30th Nov. and Diplomas
were presented on Ist December 1988.

7. THE STAFF DEVELOPMENT PROGRAMME

1.1

1.2

It was possible to follow the original plan and timetable with only a very slight variation
in timing.

The overall continuity of tke programme was maintained.




1.3

1.4

8.1
8.1.1

8.1.2

8.1.3

8.1.4

8.2
8.2.1

8.2.2

8.2.3

9.1
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The presentation of work (lesson plans comprising a Modular Unit following an analysis)
was of a high standard throughout particulary considering that it was prepared and
presented in English.

The final evaluation and validation of the Modular Training Material produced is still

being carried out at the training Centre and a formal programme Report will be prepared
by the CTA when all the activities have been completed.

8. THE INSTRUMENT WORKSHOP
Comments about workshop, space and facilities:-

The workshop has got all windows painted to decrease the involvement of sun-shinc
into the workshop itself.

The result is a space with too much light reduction which can not be compensated with
the existing flourescent tubes in the roof.

The distance from the floor to the flourescent tubes in the roof is ca. 10 meters and the
rate of luxdeduction is high.

The space of the existing workshop is too narrow.CTA suggested Mr. Mohammed
Ali Mohammed Osman (E! Fadlabi) to involve workers to push a hole in the wall to
the next room, to be able to increase the space, until the new Building programmc is
ready for use.

The workshop contains one steel cabinet and locally produced wood cabinets, somc
of them with drawers and connections for compressed air supply.

Studying places (benches) for (8) trainees is available.

The overail dimensions of the workshop arc only (4 x 8 meters).

Comments about Equipment in workshop:

USEFULLNESS: The equipment does still have a very good function and is uscfull
in comming education programmes wihtin SSTC.

SHORTAGES: Different kinds of Tools.

A whole range of tools and equipment such as pliers, wire, stripping tools, soldcring
equipment, instrument spanners and screwdrivers small filer and many special tools
for specific instruments.

Necessary immediate additions: Combined testequipment for:

- in and output of different pressure ranges.
- in and output of different current ranges.

A TRAINING PROGRAMME IN BASIC
MAINTENANCE OF INSTRUMENTS

A training programme was conducted from 10th Dec. 1988 to 8th January 1989.
The programme plan prepared by the Ilead of Electrical and Instrumental Development
is attached as (Annex V), -




9.2.1

9.2.2

9.2.3

9.3.1

9.3.2

9.3.3

9.4

9.4.1
94.2
9.4.3
9.4.4
9.4.5
9.4.6
9.4.7
9.4.8
9.4.9
9.4.10

10.1
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The panticipants showed a great deal of interest and sclf motivation which resulied
in excellent all round results.

Because of some slight difTiculties in the understanding of English some of the
teaching and instructing was carried cut in Arabic.

The group consistcd of (3) Engineers
(1) Technician and
(3) Laboures
Two other participants left the programme in mid-stream.

Certain initial problems with availability of suitable equipment were cncoup(ered.
In particular it was difTicult to obtain a Reference Pressure Gauge to establish
calibration procedures.

Special batteries were missing (and are not available in the local market) for the
Thermo Compensator and Avo Meters.

There are no solding facilities in the workshop which is a major deficiency inan
instrumentation teaching workshop.

Outputs from the Training Programme:

Having completed the work schedule all the trainces were able to calibrate.

Vacuum gauges.

Pressurc gauges.

Temperature gauges.

Different types of transmitters.

Different types of pneumatic controllers.

Ph-measuring equipment.

Electronic temperature recorders.

Pnecumatic controllers by stripping a unit, replacing defective parts and re- assembling.
Magnetic flow meters.

Pneumatic valves.

Two weeks of the training activity took place in the Sennar Sugar Mill instrument
workshop.

10. VISITS TO SUGAR MILLS (SENNAR, GUNAID, ASSALYA)

In all cases the Expen was able to observe control systems with broken measuring
and/or indicating devices. The most severely damaged or often completely destroyed
devices being electronic recorders.Needless (o say, a most unsatisfactory, dangerous
and un-cconomic method production processing of any kind.




10.2

10.3

i2.
12.1

12.2

12.3

13.1

13.2

13.3

Many expensive items of control equipment had the apperance of being vandaliscd.

The instrument workshop in each Sugar Mill were devoid of tzst and calibration
equipment, most items on display being broken gauges.

11. VISIT TO KENANA TRAINING CENTRE

Awell appointed but unused show-piece intended to impress visitors but not train
the Sugar Mill personell. There was very little evidence of any activities concemed with
training.

FUTURE DEVELOPMENTS

Equipment in the workshop

Pressure Gauges .........cooeevvvveeeeemeereeereeeenirereeeeenvereennens 12 Pcs.
Vacuum GaUGES .....coooeeeneeeeeeereereeeeeeererernseeeernrennesnsasens 2 Pcs.
(Reference Gauges ...........eeeeeeeveereeeceeeerereeesseeeeeeeneseeenens I Pc.
(Spirax Sarco)

Pneumatic Controllers .........cuueeuereeveeerereereeenerereeeeerensenenes 2 Pcs.
Pneumatic Transmitter ......cooeuueeeeeeeveeneceeeeennreeeeerereneereens 1 Pc.
Temperature TranSMitter ......covveeveeereeenieeerreeveeveesireeeeennnns ! Pc.
Pressure TranSmitter ........ooeveeeeeeeeeeeeereeeeeneeeeeeeeseeeaenenes 1 Pec.
Differential Pressure Transmitter ......cooveemeeemeecreeeereeerneeenees 1 Pc.
Computing Relay .........cooovereerereeeriieeeeieeerereccrcerrereeeeenenes 1 Pc.
FIOW INEEGrator ......eevueveeveeetieeeecerceeeeeeeeeceaeenreeceennens I Pc.
Honeywell Temperature Recorder .......couevreremmveeeeereeeerreeneeenes I Pc.
Ultrasonic OSCIHAtOr ........coeeeuveereeeeeeeetiireieeerereeeereeennnneens 1 Pc.
Resistance Bulb ..........oooovvmmmiveeiiiiiiiiceeieieeveeeeeeereeeenees 1 Pc.
Pressure Regulators ..........ooeeeeeevvvveeeeriiirieeeeiieeeieeereeeeeeennns S Pcs.
Electrod Assembly ..........ovvveeeemmemiieeeeeeieirereeneeeeeeenenanees 1 Pc.
Square Rooth EXIractor .......cc..cveevuucennireereernencenneeeaneees 1 Pc.
Temperature Gauges ........ccoeeeveeueeneeenceeeeeereeeeeneeernneennnnnnnes 4 Pcs.
FOXDOTo Valve ....coueeeeiieeeeeeeeereeeeeeveee s I Pc.
Ded Weight Tester (Incl. Equipment) ......coceeevveeevrrveveeeeeeerrneenns 1 Pc.
Ph-Measuring EQUIpPMENL ........oorvvevvevevrcireeeeeereereeereererrnnenns 1 Pc.
Thermo COMPENSALOL ......cevvereeeeeineeeteeeeeeeseeeemmeeeeeneeneeses I1Pc.

Additional equipment, tools etc. required to cover the envisaged training programmes
is included as “ .

Fellowship Training Programmes are recommended as (Annex VI).

13. ANTICIPATED {MPACT OF TRAINING

The training need is most evident for both the Instrument Technicians and the

Process Workers.(It is worth noting_that the damage to the instrument panels is the
result of abuse by Process Workers.)

The most important impact of appropriate training would be a more cost effective
operation of the plant together with making a significant contribution to the safcty
of the operators and the plant.

A further factor would be to induce respect for the instruments during application
and use, maintenance and storage.




13.4

14.1

14.2
14.3

IS5

15.1
15.2

To accomplish the task of putting all the production plant at the four National Su%‘"

Mills back under control would require an investment in the region of 250,000 LS.
dollars to cove: the purchase of new instiuments, spares and replacement stand-by
units together with suitable training for the Technicians involved.

Such a cost is unavailable but is also absolutely essential.

14. TECHNICAL INSPECTION 1

The space, equipment and instrumentation needs for the insirument workshop in the
Sennar Sugar Mill.

Increase the space in the workshop to an acceptable size at least 10 x 10 mz.

Equipment and instrumentation needs: (Basic needs)
2 Pcs. Adjustable desk lamps, with magnifying glass.
4 Pcs Worklights (Placelights).
The expert discovered an operable oscilloscope without oscilloscope measuring probes.
4 sct of Reversible oscilloscope measuring probes, 1:1 (10:1)
2 set of High voltage measuring probes, 100:1, 2 kv
6 set of screwdrivers.
6set of crossdrivers.
6 set of svanners, hexagon socket, (mm).
6 set of spanners, hexagon socket, (inch).
6 set of bloch spanners.
6 set of pliers.
4 Pcs. Instrument Jaw vices.
20 Pcs. Sparepart Jaws, aluminium.
20 Pcs. Sparepart Jaws, nylon.
6 Pcs. Digital multimeters (Fluke 85).
30 Pcs. Rechargeable batteries Hp I1.Batteries SLF 22.
2 set of Rechargeable cells and charger.
I Pc. Thermocompensator with a built in manual temperature compensating unit.
Manufacture Norma Vienna Austria.
4 Pcs. Steel cabinets.
1 Pc. Precision test unit for Pressure Gauges.
6 Pcs. Reference Pressure Gauges in diffrrent pressure ranges.
I Pc. Test panel Pneumatic Transmitters and Controllers (max 6 bar).
2 Pcs. Movable Pressure Compressor (Electrical supply).

TECHNICAL INSPECTION [I

The space, equipment and instrumentation needs for the instrument workshop in
the Assalaya Sugar Mill.

Increase the space in the workshop to an acceptable size, at least 10 x 10 m-.

Equipment and instrumentation needs: (Basic needs)
2 pes. Adjustable desk lamps with magnifying glass.
4 pcs. Worklights (place lights).

6 set of screwdrivers.

6 set of crossdrivers.

6 sct of spanners, hexagon socket (mm).

6 set of spanners, hexagon socket (inch).

6 set of block spanners.

6 set of pliers.

4 pcs. Instrument jaw vices.




16.

16.1
16.2

17.

20 pcs. sparcpart jaws, aluminium.
20 pcs. sparepart jaws, nylcn.
6 pcs. digital multimeters (Fluke 85).
30 pcs. sparepart batteries SLF 22. Rechargeable batteries type Hpll.
2 set  of rechargeable cells and charges. . .
I pcs. Thermocompensator with a built in manual temperature compensation unit.
Manufacture Norma, Vienna, Austria.
1 pcs. Precision test unit for pressure gauges.
6 pcs. Reference pressure gauges in different pressure ranges.
I pcs. Test pannel for pneumatic transmitters and controllers (max 6 bar).
4 pcs. Steel cabinets.
2 pcs. Movable pressure compressors (Electrical supply). )
2 pcs.  Movable test unit for current and pressure in and output in differer: mcasunng
ranges. Type Tc-4. Manufacture: Global Automation Services timited,
Basildon, Essex, England.

TECHNICAL INSPE N III

The space, equipment and instrumentation needs for the instrument workshop in
EL Guneid Sugar Mill.

Increase the space in the workshop to an accetable size, at least 10x10 mz.

Equipment and instruinentation needed: (Basic needs)
2 pcs.  Adjustable desk lamps with magnifying glass.
4 pcs. Worklights (place-lights).
6 set  of screw drivers.
6 set  of cross drivers.
6 set  of spanners, hexagon socket (mm).
6 set  of spanners, hexagon socket (inch).
6 set  of block spanners.
6set  of pliers.
4 pcs. Instrument jaw vices.
20 pcs.  sparepart jaws, aluminium.
20 pcs.  sparepart jaws, nylon.
6 pcs. Digital multimeters (Fluke 85)
30 pcs.  Sparepart batterics SLF 22, rechargeable batterics type Hpll.
2set  of rechargeable cells and chargers. .
1 pcs.  Thermocompensator with a built in manual temperature compensation unit.
Manufacture Normma, Vienna, Austria.
4 pcs.  Steel cabinets.
pes.  Precision test unit for pressure gauges.
pcs.  Reference pressure gauges in different pressure ranges.
pcs.  Test pannel for pneumatic transmitters and controllers (max 6 bar).
pcs.  Movable pressure compressor. (Electrical supply).
pcs.  Movable test unit for current and pressure in and output in different
measuring ranges. Type Tc-4. Manufacture Global Automation Services
Limited, Basildon, Essex, England.
I pcs. Test oven for thermocuples.
I pcs. Valmet Air Tester, Type: A8. Manufacture Valmet, Finland.
Measuring ranges:
0-1,0 kp/cm.
0-1,5 kp/cm.
0-6,9 kp/cm.
0-10 kp/cm.

TECHNICAL INSPECTION IV

The space, equipment and instrumentation nceds for the instrument workshop in
New Halfa Sugar Mill.




17.1

17.2

18

18.1

18.2
18.3
18.3.1
18.3.2
18.3.3

19.

20.
20.1
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Increaze the space in the workshop to an acceptable size, at lcast 10 x 10 mZ.

Equipment and instrumentation needed: (Basic needs)

2 pcs.  Adjustable desk lamps with magni fying glass.

4 pcs.  Worklights (place-lights).

6set  of screw drivers.

6set  of cross drivers.

6sct  of spanners, hexagon socket (mm).

6set  of spanners, hexagon socket (inch).

6set  of block spanners.

6set  of pliers.

4 pcs. - Instrument jaw vices.

20 pcs.  sparepart jaws, aluminium.
20 pcs.  sparepart jaws, nylon.

6 pcs.  Digital multimeters (Fluke 85)

30 pcs.  Sparepart batteries SLF 22, rechargeable batteries type Hpll.

2set  of rechargeable cells and chargers.

I pcs.  Thermocompensator with a built in manual temperature compensation unit.
Manufacture Norma, Vienna, Austria.

4 pcs.  Steel cabinets.

I pcs.  Precision test unit for pressure gauges.

6 pcs.  Reference pressurc gauges in different pressure ranges.

1 pcs.  Test pannel for pneumatic transmitters and controllers (max 6 bar).

2 pcs.  Movable pressure compressor. (Electrical supply).

2 pcs.  Movable test unit for current and pressure in and output in different
measuring ranges. Type Tc-4. Manufacture Global Automation Services
Limited, Basildon, Essex, England.

I pcs.  Test oven for thermocuples.

I pcs.  Valmet Air Tester, Type: A8. Manufacture Valmet, Finland.
Mecasuring ranges:

0-1,0 kp/cm.
0-1,5 kp/cm.
0-6,0 kp/cm.
0-10 kp/cm.

HNICAL INSPECTION V

The Training center in the Sennar Sug:.r Mill.
Physical facilities.

Additional equipment, tools etc, required to cover 30% of the envisaged training
programmes for Phase I is included as (annex V).

The Expert carried out a technical inspection to three Sugar Mills instrument workshops.

On the 2nd of December to Assalaya Sugar Mill.
On the 3rd of December to Kenana Sugar Mill.
On the 4th of December to Sennar Sugar Mi!l; and
On the 5th of December to El Guneid Sugar Mill.

The expert has got a comprehensive information about the New Halfa Sugar Mill
from personnel working there.

Conclusions

All four Governments Sugar Mills indicate the same symptoms. During the years the
sugar mills has cxisted, all equipment and instrumentation has slowly been broken
down and got destroyed due to lack of experience - how 10 handle and maintenance the

equipment, lack of resourses (o buy new equipment depending of lack of forcign
currency.




20.2

23.

23.1

24.

25.
25.1

26.1

The quality of the equipment and instrumentation in the instrument workshops is in
the same technical level. El Guncid and New Halfa Sugar Mills is cquipped with
clectronic instruments from Siemens in Germany. The pnecumatic instrumentation is
manufactured by Valmet in Finland.

Assalaya and Sennar Sugar Mills is equipped with pneumatic instrumentation and test
equipment from England.

SPIC has involved instrument technicians from England in Assalaya and Senar Sugar
Mills. (MATS team).

In Sennar Sugar Mill the Instrument technician has got a 18 month contract. The
technician has brought new testequipment and instrumentation back to the workshop
when the technician visited England.

New equipment delivered:

Microprocessorcontroled recorder (Chessel) 1 pes.

Test unit for current and pressure (Tc-4) 1 pes.

Multimeter (Beckman) 1 pes.

The new very important test equipment gives the instrument workshop in the Scnnar

mill a stronger side in comparison with the other instrument workshops in Assalaya,

New equipment and instrumentation has been purchased for the instrument workshop
in Sennar Sugar Training Centre mainly physical facilities needed for Phase 1 (to cover
30% ot the training programmes for Phase I1.)

Digital multimeter. (Fluke 23) 2 pcs.
Bench multimeter (Fluke 37) I pcs.
Oscilloscope 50 MHz. I pes.
Function generator. I pes.
Megger tester. 1 pcs.
TWT hand held meter. | pcs.
2 bar gague calibrator. (DP1700) I pes.
7 bar gague calibrator. (DP1600) I pcs.
15 bar calibrator. (DP1203) 1 pcs.
Two pen recorder. (Chesell 301) 1 pcs.
100 KQ simulator. (P}) 1 pes.
Decade resistance box. 1 pes.
100 UF capacitance box. I pes.
Transducer Simulator. (1077) I pcs.
Laboratory power supply. (761-1) I pcs.
Laboratory power supply. (704) I pcs.
Multimeter. (AV08) I pcs.
Electronic wattmeter. (EW604) I pcs.
Transistor tester. 1 pcs.
Digital voltage tester. I pcs.
Precision Pneumatic Calibrator. (FA235) 1 pcs.

Comparative assessment of needs among Sugar Factories of Public Sector in terms
of equipment. .

Conclusions

The needs of equipment is with very small differences the same among Sugar
Factories of Public Sector. Factual comparison between the English build factorics
and the German build ones indicale: The German factories is cleaner and beticr
functioning.

26. TECHNICAL REQUIEREMENTS. |

A quantitative and qualitative comparison between Sennar Sugar Training Centrz
(SSTC) and the locally instrument workshops in Sennar, Assalaya, El Guncid and
New Halfa indicate: Sennar Sugar Training Centre is quantitative and qualitative best
equipped from all instrumcnt workshops.
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Conclusions.

The reason is simple. Sennar Sugar Training Centre is Pilotcentre for all Goveunents
Sugar Mills maintenance training programme.

Maintenance training is not a one-for-ah activity. Changing technology demands rapid
development of skills and affects all levels from management to workers. To be able to
mect constantly changing technology, the technical standard of the equipment must be
very high in Sennar Sugar Training Centre (SSTC).

Views for the future.

An upgrading of the technological stand of the equipment in Sennar Sugar Training

Centre is from time to time a necessary measure because of the constantly changing
technology.

30. TECHNICAL REQUIREMENTS IL

Woeather all necessary shop facilities for Phase Il is available by July 1989?

Conclusions

The last 14 days before the Expert left Sennar Sugar Training Centre, a discussion was
held together with CTA, Mr. Jac Bye, The Expert and the Experts counterpan Mr.
Mudawi Elsadig Mudawi about order of required equipment for Phase 11.

About 43000 USD. was available for purchase of equipment during Phase I.

As far as the Expert know, CTA was ready to send the order form to Rs-Export
Centre, P.O.Box 99, Corby Northans, 9 RS England, for measure the 28th of
December 1988.

The Expert was involved ia the purchase order control of needed equipment. The
Expert has changed sorme of the posts in the order form and has purchased high quality
equipment, which is much more useful for the Sennar Sugar Training Centre. since
constantly changing technology demands long lived and high technology equipment
which from technological aspecis is still up-to-date even after S years of time.

32. TECHNICAL REQUIREMENTS Il
Weather all necessary shop faciclities for Phase II is available by July 1989?
Conclusions.

Highest priority must be given by UNIDO to order remaining required equipment for
Phase I1, including complete equipment for:

A Domestic Electrical Engineering Workshop.

A Industrial Electrical Engine=ring Workshop.

A Electrical Engineering Motor Laboratory.

An Instrument Engineering Workshop.

To order all equipment nceded for four workshops and to write different comprchensive
Curriculums for all four workshops is a separatley UNIDO-mission. The Expen estimate
the time it will take to complete the mission to between one and a half to two months

depending on the back-up situation from firms and factories or an open time for the
mission.

Weather all necessary shop facilities for Phase Il is available by July 1989 is a question
of priority. Is money available from the World Ban". by Jun: 1989 for purchase of
equipment needed for Phase 11? Is UNIDO ready to involve Experts in devcloping
curricula and order \he remaining equipment needed by May-June 19897
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36. ICAL REQUIREME v

Could the existing equipment be sufficient for Phase 11?
Conclusions

The existing equipment in the instrumentworkshop in the Sennar Sugar Training Centre
is sufTicient for Phase II. It is the same equipment and instrumentation The Assalaya and
Sernar Sugar Mills make use of in the production.

What are the needs for Phase 11?

The needs for phase I1 is a complete education for:
A Domestic Electrical Engineering workshop.

An Industrial Electrical Engineering workshop.
An Electrical Engineering motor laboratory.

An Instrument Engineering workshop.

It is impossible to specify all equipment needed during Phase ii for four complete
workshops by the Expert. The time the Expert has got to finish the final report in the
Experts home was limited. The Expert refer to page 27, point 34, about the estimate time
to complete the mission.

The Expert can as an exampls give an overall picture of the equipment neede for a
Domestic Electrical Engineering workshop.

A description of the equipment is included as Annex V1.

40. TECHNICAL REQUIREMENTS V

Installation Training
nstallatj its

Each kit is complete with cables, clips, screws, joint boxes, plugs and the necessary
electrical accessories ready to install. Installation instruction and circuit diagrams are
pr-pared in pedagogical sequence thus ensuring easy installation and correct functioning.
These training kits are designed to be installed on assembly boards which are placed in
special frames. The boards can be removed from the frames and stored in a rack built
for this purpose.

Assembly Frame MV 1605

Assembly Board MV 1606

Storage Rack MV 1607

duj tallation 600

Installation practice using PVC conduit in concealed conditions is complimented with
different wiring circuits including intermediate switching and socket circuits.

Surface wiring MV 1601,
Practice in clipping, bending and setting of surface mounted cables. Circuit connection

from a fuseboard to 3phase outlets controlled by different types of control, arc also
included in this module.
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44. TECHNICAL REQUIREMENTS V1.

Installation training
Single Phasc Motor MV 1602
A single Phase Motor is connected to the mains supply via a direct-on-line starter,
fuseboard and kWh meter. PVC surface cable is used throughout exept for the

connection between the motor and the terminal box where flexible conduit with
single PVC cable is used.

Threcec Phase Motor MV 1603.
ighting Control MV 1604.
Installation Training Equipment MV 1608.

Cubicle for fault finding MV 1609.
ault Findjn iner MV 1000

Installation Protection.
Systematic MV 1610.

ashin achine Simulator MV 4211.

Tool Kits.
Electrical Student MV 1613,
Electrical Workshop MV 1614.

53. TECHNICAL REQUIREMENTS VIL

The minimum needs of equipment Phase II.

Conclusions

The minimum needs of equipment and instrumentation for the start of Phase 11 by
July 1989 has already been covered by purchase of needed equipment the 20th of
December 1988. (Provided that the equipment has been purchased).

Who will receive and inspect outstanding consignments?

The Experts counterpart Mr. Mudawi Elsadig Mudawi responsible for Electrical and
Instrumentation Engineering section.

What are the views for the future?
Recommendations

Correct information and ordering of spare parts is of fundamental importance.

A correct balance needs between fast moving parts required in quantity and slow
moving parts needed only in small numbers needs to be established. A big number of
electronic equipment refuse to function after a couple of months because of lack of
special batteries impossible to find in developing countries.

To establish an education in purchase of correct spareparts is very important.
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9. TRAINING

Involvement in the design of the new part of the training centre. An outline proposal
reached during preliminary discussions with thc Consultant and Resident Architects to
the Sugar Project Implementation Committee (SPIC).

Introduction

Discussions took place on 11th December 1988 between
Mr. Mohamed Ali Mohamed Fadlabi, Director of SSTC
Mr. Jae Bye, UNIDO, CTA

Mr. J.O.Berghund, ElectricalInstrumental Expert

Mr. E.Pauli, Transport and Agriculturai Machinery Expert.

The discussions concentrated upon how best to try and provide sufficient accomodation
to satisfy the training needs in the future of the Sugar Industry. It was reseolved that the
CTA would prepare the rationale upon which to propose modifications to the recently
prepared drawings and extensions to the training accomodation.

The original proposal for an extension to the accomodation at the SSTC for the
instrument workshop was 14,5 x 5,5 (77 m2).

The reviewed proposal accepted after discussions became 10 x 12 m (120 m2) for cach
workshop (4 x 120 m2).

Domestic Electrical Workshop.

Insdustrial Electrical Workshop.

Electrical Engineering Motor Laboratory.

Instrumentation Engineering Workshop.

Sennar Sugar Training Centre, proposed additional accomodation.

Electrical and instrumentation short term requirement for:

5 Instructors

60 Technicians

180 Artisans

Workshop, Room Dimensions (m) Areca (“.2)

Domestic Installation 10,0x 12,0 120,0

Industrial Installation 10,0x 12,0 120,0

Electrical Mot.Lab.comb.Maint.w. 10,0 x 12,0 120,0

Instrumentation Workshop 10,0x 12,0 120,90

Parts and Tool Store 50x5,0 25,0

Instrument Store 50x5,0 25,0

Classroom 100x7,5 75,0
Total: 605,0

Introduction

The reference to short-term requirements indicates that the accomodations is planned

to deal with initial training only and do not take into account the proposed Progressive
Training Structure.

A further item for consideration once the initial training programmes are in operation

will be the possible introduction of a One Year Off The Job Apprenticeship Training
Scheme which would be a major influence on the long t=rm objective of progressively
raising the levels of competence of Craftsmen and Technicians in certain key occupations.

A tabular approach showing the needs for maintenance personnel at the plant level
including a comparative tablc among the four platns in an intcgrated manner.
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Introduction

Since it is essential to base any proposed structual additions to the nceds for maintenance
personnel at the plant level including a comparative table among the four plants in an
integrated manner upon facts and figures, some progress has already been made in
attemting to collect data for ihe needs of mainetance personnel at the plant level including
a comparative table among the four plants in an integrated manner, but the information
available at this time is still incomplete.

Conclusions

The Expert visiteJ 3 sugar mills in 4 days, approximately 2 hours was spent in the
instrument workshop and in the miil itself discussing noicelevel from the production,
instrument workshop space, follow-up of all broken equipment and instrumentation
needs, education needs and finally local education needs. A nearly impossible task,

3 sugar mills in 4 days. The Expert should have needed at least | or 2 days in cach
sugar mill, totally 3 to 6 days instead of 2 hours in each mill, totaliy 6 hours in order to
present a more systematic approach followed in documenting the findings to full UNIDO
satisfaction.

The personnel in the instrument workshops in the different sugar mills consists of
day-time and shoftworkers. During the short visits in each sugar mill, the Expert only
met day-time workers. The Expert only met between 2 and 3 technicians in each
instrument workshop, the rest of the team was involved in trouble shooting in different
places in the Sugar Mill.

The time the Expert got to disposal was t0o short. A day-off was utilized for the
transport and visit to the Assalaya Sugar Mill (Friday 2nd of Dec.1988). The Expert
utilized day-off to check the equipment and the instrumentation in the Sennar Sugar Mill.
The Expert should have needed a extension of one week in the Project to be able to visit
New Halfa Sugar Mill.

The need for a series of different training programme whether at the sensitisation level
or at the technical documentation level, organization of supply.

Information
The analysis of the technical level of the equipment and the mainetance jobs in the

National Sugar Mills is fundamental for developing curricula and training materials
to establish an education.

During the time the Expert and his counterpart trained the trainees in the Sennar Sugar
Milis Instrument workshop the Expert, counterpart and trainees examined a new
microprocessor controlled recorder from Chesell in England.

The recorder is modulary build-up and cointains double sided printed circuit boards
with extremely advanced technology.

The Expert is interested in producing a picture of the equipment needed to be able to
repair the recorder and the education needs to be able to understand the fun<tion of the
recorder and the equipment needed for maintenance of the recorder. The education nceds

<can change during a night in a factory by purchase of high technology.
Equipment nceds:

In order to maintain a double side printed circuit board the technician need a Bench-Top
Rework and Repair Center specially designed for production rework and touch-up use
and depot-level mainetance of electronic assemblies. The Rework and Repair Centeris a
completely self-contained bench-top system and can be used for rework, repair and
modification of any printed circuit board.

Test equipment needed: Oscilloscope, measuring probes, logic measuring probe, puls
injector probe for TTL and CMOS integrated circuits, data books.
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74. In order to understand the function and use of soldering equipment, test equipment and
function of the microprocessor coatrolled temperature recorder in Sennar Sugar
Instrument Workshop it is necessary to educate the instrument technicians.

Qualified mainetance requires complex knowledge and multiple skills!

75. Education needs

75.1 Soft soldering technology.
Practice.
Electrical engineering technology.
Practice.
Electrical measuring technoicgy.
Practice.
Electrical drawing technology.
Practice.
Installation training.
Electronic components.
Drawing technology.
Basic electronics.
Practice.
Advanced electronics with practise.
Digital technology.
Practice.
Industrial measuring technology.
Automatic control.
Basic computer technology.
Programmable controller technology.
Microcomputer technology.

76. Conclusions

76.1 Qualified maintenance training requires from the teaching team komplex knowledge
and multiple skills within a wide field.

71. Weather it is any Sugar mill with a stronger side of educated personnel in the instrument
maintenance feam.

78. Information

18.1 During the time the Basic Process Instrument Trining Course was held in the Sennar

Sugar Training Centre (SSTC) from 10th of December 1988 to 8th of January 1989
the Expert examinated 2!! trainees about their theoretical and practical background.

79. Conclusions

79.1 Engineers working in the instrument mainetance team:
Sugar Mills Number of Engincers Background Education
New Halfa 3 . (1) Electrical Engineering

(2) Electronics

El Guneid I Electrical Engincering
Assalaya 1 Electrical Engineering
Seanar

80. The number of Engineers working in the instrument tcam gives New Halfa a stronger

side using Engincers in the maintcnance training of high technology equipment.

81. Nceds of personnel for the Sugar Mills and the Training Center itself.
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Itis difficult to draw 100% corresponding conclusions when we are dealing about
manpower in factories and training centers with low payment within the Goverment
in development countries.

If the employees are not satisfied with the existing economical situation, they will try to
mcve abroad or to get a well payed job within their own country.

Sugar Mills Number of Engincers Background Education

New Halfa 3 Electrical Engineering
Electronic

El Guneid | Electrical Engineering

Assalaya 0

Sennar 0

New Halfa has got 3 Engineers in the instrument maintenance team.
Engineer A has got 1 year practice.

Engineer B has got 2 years practice.

Engineer C has got 2 yeras practice.

Conclusions

All of them are aware of the reality, they need at least 10 years practice to be able to
get at well payed job in Saudi-Arabia, 50 times their own payment. They will stay and
continue to work for New Halfa Sugar Mill. The Sugar Mill is also beautifully located.

The movement of manpower in the shift working team is very low, attractive job, shift
addition paymer.t gives benefits.

The movement of manpower in the day-time working teom is also very low, attractive
job. Each worker in the Governments Sugar Mills will get 25 kg sugar each moath.

Attractive gift since the sugar prices increased rapidely in the open market during
December 1988.

E!l Guneid has got 1 Engineer in the instrument maintenance team.
Engineer A has got 3 years practice.

Conclusions
The same as for the New Halfa team. The Engineer, shift and day-time workers will

continue to work for the El Guneid Sugar Factory. The movement of manpower in the
instrument maintenance team is very fow.

Assalaya and Sennar Sugar Mills don't have any Engineers in the instrument
mainetance team.

Conclusions

The circumstances are the same as for New Halfa and El Guneid, the movement of
manpower is low.

Assalaya is beatyfully located and it is not so far away (o Kenana Sugar Mill. A big
market is located in the surroundings, extremely important fir the well-being and
manpower stability.

Needs of personnel for Sennar Sugar Training Centre, New Halfa, El Guneid,
Assalaya and Sennar Sugar Mills.
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The needs of personnel in Sennar Sugar Training Centre is in the first place to cover
the nceds of personnel for the new planred four workshops:

Domestic installation.

Industrial installation.

Electrical motor iab and main*enance workshop.

Instrument workshop.

Consideration must be taken by appointment of numbcr of teachers in order to cover
eventual movement of manpower to other estates or long sickness.

NEEDS OF INSTRUMENT TECHNICIANS WITIIIN 3 YEARS OF TIME

SUGAR TRAINING CENTRE (SSTC)
NEWHALFA 1-3
EL GUNEID 1-3
ASSALAYA 1-3
SENNAR 1-3

TOTAL MIN: 113
TOTAL MAX: 21

NEEDS OF INSTRUMENT ARTISANS WITHIN 3 YEARS OF TIME

Noj

[SENNAR SUGAR TRAINING CENTRE (SSTC) 0
NEWHALTA 1-2
EL GUNEID 1-2
ASSALAYA 1-2
SENNAR 1-2

ITOTAL MIN: 4

TOTAL MAX: 8

Personnel needed for phase I as teacher in Sennar Sugar Training Centre (SSTC).

Conclusions:

Involvement of increased technology in the ~ducation requires recruitment from an
electrical or electronical university background and at least § years of advanzed
practice and multiple skills.

The Expert has involved 1 teacher for each workshop and 2 teachers with complex
knowledge and multiple skills the Director in SSTC can utilize as allround teachers
for all workshops: Domestic El. Industry El. Motor lab and maintenance workshop
and Instrument workshop.

If multiple skilled engineers is impossible to find in Sudan, a combination of fellowship
for training abroad and Trainingcenter-University Training Linkage is a necessary way
in order to create required multigle skills for Sennar Trairing Centre.

If the Expert deduct the needs of technicians for the new planned 4 workshops the
Expert has appreciated the needs of personnel in the trainingcenter itself to 3 technicians
within a 3-years period of time.

verin d i

There is a pronounced lack of electrical knowledge amongst the majority of the
instrument technicians in all 4 sugar mills. The existing technicians should all undergo
a thorough grounding in electrical theory applicable to equipment and instrumentation
of at least 8 10 12 weeks.
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Between 95 and 98% of the total number of instrument technicians have intiaily been
drawn on recruitment from a mechanical background. When it comes to servicing and
installation of instrumentation, electricians are called into fault finding and installation
equipment lcading to time delays and overlap of responsibilitics.

The assessment of training needs at the training centre level and at each of the four plants.

The training needs is almost the same for the training centre and each one of the 4 sugar

mills. The reason is the mechanical background of teachers and technicians.

PR AL TO AN OVERALL CURRICULUM FOR PHASE Il

Target.

After completed education in Electrical Engincering all trainees will have got
knowledge about:

Fundamental principles and the relation between those fundaraental principles and
practical application within single phase and three phase altemative current.

Different types of measuring instruments and their application and assessment of
measurcment test reading.

Function and use of electrical motors.

Starting devices and remaining operating devices for electrical motors.
Relation between theoretical fundamental principles and practical applications.
Skills in use of different types of measuring instruments.

Read and construct elecirical drawings.

Wiring and safety regulations for electrical constructions. (Sa fety all aspects)
Human safety.

Soft soldering technology.

Electrical Engineering, Direct Current (DC)
Contents

Komponent knowledge.
Magnetism and electromagnetism.
Induc tion and inductance.
Electrostatics and capacitance.
Capacitors.

Power and energy.

Efficiency.

Electrical drawing technology.
Electrical drawing symbols.
Electrical drawings.
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Way and pointer diagram.

Altemnating current and voltage.

Phase difference (phase shift).

Lag and lead of phases.

Reactance and impedance.

Active, reactive and apparent power.

Energy.

The transformer. -
The three phase system.

El machiu.ry. (El motors).

DC and AC machinery.

Synchronous machinery.

Squirrel cage and slipring motors (short circuit motors).
Speed control of short circuited non synchronous motors.
Start device for single-phase motors.

Symbols for electrical measuring instruments.

Different measuring instrument systems.

Series resistance, shunts, power transformers.

Universal instruments, multimeters, measuring bridges, insulation tester,
recorders, powertester, clip-on amperemeter.

Measuring Pratice. Electrical Engineering.
Contents:

Measuring voltage, current and resistance using different types of circuits.
Measuring reactance for calculation of impendace and phase angular measuring.
Measuring AC-power. ) .
Measuring resistance, impedance and capacitance using universal measuring bridge.
Measuring fzcquence, time and voltage using oscilloscope.

Measuring insulation using insulation tester.

Measuring rotation speed.

Measuring temperature.

Basic electrical training, ground and hanging cables.

Installation training extemal and intemal cable-lying.

Power systems and metering equipment.

Basic Elcctronics

Basic components knowledge, function.
How to handle electronics components.

Target

After completed education in Electronics Engineering all trainees shall have got |
knowledge about:

Introduction to electronics.

What a power supply is.

Half-Wave rectifiers.

The full wave rectifier circuit.

Filter circuits, micro circuits.

Characteristics of diodes, optocomponents.
Transistors, semiconductors, diodes.

Transistor construction, operating amplifiers.
How a transistor operates. swilching components.
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Connection, mounting test and trouble shooting in electronic equipment (circuits).

Read and understand electronic drawings.

Function of electronic circuitry.

Electronics measuring technology their application and assessment of measurement

test reading.

Previous knowledge
Fundamental knowledge in Electrical Engineering.

Good knowledge about the function and how to handle electronics components.
How to handie different types of measuring instruments.

Electronics components and electronics circuit properties.

Practice
Soft soldering practice.

Measuring semiconductors using different measuring instruments.
Measuring frequency, output voltage and output power.

Measuring frequence and shape of a curve using oscilloscope and frequence counter.

[argcl

ucation i cumatics all tr@inees

Building up control system using pneumatic components.

Ability to read and understand pneumatic drawings for pneumatic construction.

Function of pneumatic equipment.
Methodical troubleshooting on pneumatic equipment.
Maintenance of pneumatic equipment.
Pneumatic Engineering.
tepts

Physics.
Structual member.
Applied mechanics engineering.

Sealing devices.
Pneumatic pipes.
Pumps.

Pneumatic connectors.
Compressors.

Various types of cylinders.

Choise of cylinder diameter and cylinder stroke.
Liquidstabilized cylinder movement.

Different types of valves.

wledge about:
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Applications using pneumatic and cl-pneumatic systcms.
Cylinder and speed control.
Electropneumatic components.

Practice

Connection of pneumatic flexible tubes and pipes.
Assembling of connectors.

Supervision of compressor plant and oil pumping unit, pressure regulator and oil mist
lubricating device.

Assembling and exchange of cylinders and valves.
(Strip and assembling of cylinders and valves).

Cylinder vclbcity control.

Truobleshooting in pneumatic circuits using pneumatic diagram.
Exercises on el-pncumatic systems.

Exchange of packings and spareparts in pneumatic components.
Target

ter ¢ leted education in Industrial Measuring Practice all trainecs shall have got
knowledge about;

How to manufacture and assemble minor instrument panels with requisite electrical
and pneumatic instruments.

Control and adjustment of electrical and pneumatic instruments.

Read and understand processdiagram for control and monitoring. (Symbols for
measuring systems).

Basic principles for measuring conductivity, flow, level, pressure, vacuum, Ph,
temperature.

Practice
Instrument panel work.

Manufacturing of minor plastic or steel sheet instrument panels with requsit electrical
and pneumatic instrument.

Assembling of terminal block and wiring channels.

Wiring installation between terminal block . .d instrumentation.

Installation of plastic and metall pipes.

Control of electrical and pneumatic instruments.

Control and adjustment of pressure gagues, pressure transmitters, magnetic flow
meters (magnetic flow transmitters), pneumatic recorders, measuring test converters,

electronic recorders.

ontent

Temperature measuring establishment v-ith resistive transmitter and thermocouples.
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Temperatre dependence of thennocouples resistive transmitters (resistance thermometers
Pt-100, Ni-100).

Measuring pressure, level, flow, ph,using industrial measuring instruments.
Measuring pressure using U-tubes, pressure gauges, vacuum gaugcs, transmitters.

Measuring level using bubble-pipe in combination with differential pressure transmittcs
in open tank.

Measuring flow using magnetic flow meters and differential pressure transmitters.

Measuring temperature using thermocouples and thermocompensator, moving coil and
electronics instruments.

To transmit electro-pneumatic measuring value to intemational standard signais.
Assembling of flow measuring flange in a ringchamber.

Mainetance jobs, control and adjustment of zeropoint and linearity.

Control of instrument reproducity and alteration of measuring range.
Automatic Control Technology

Target

After completed education in Automatic Control Technology all trainees shall have got
knowledge about:

Installation of automatic control equipment.

Mainetance of automatic control equipment.

Methodical troubleshooting on automatic control equipment.

Practice

Inspection and adjustment of pneumatic valves and controllers.

Assembling of controllers and valves.

To study the characteristics and limits of the manual control.

To study the advantage of automatic control compared with maual and time control.
To adjust zero and span of the transmitter so that the output varies between 3-15 psi.
To study the step responce from a P-controller and measure P-gain.

To study the step responce from a Pl-controller and measure the integral time.

To study the step responce from a PD-controller and measure the derivative (rate) time.

To study the step responce from a PID-controller.

To study how the size of the load change is affected by the stationary offset.

To study how the proportional gain affects the amplitude of the stationary offset and
the dynamics of the controlling.

Pl-control
To study how the integral action affects the ofTset and the slope of the curve.

To study the difference between an oscillation due to high P-gain and an oscillation
due to high integral (reset) action.
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PD and PID-control.

PD-control, to study how the Derivetive action is damping the oscillations due to high
P-gain when controlling two capacity process.

PID-control, to study the effect of the D-action when PID controlling a two capacity
process. To study the difference between oscillations due to high P-gain high

Integral action and high Derivativ: action.

The needs for indivdual training courses to be held in respective workshops of the
sugar mills.

The Expert has got a proposal from Assalaya Sugar Company about a skill upgrading
course for factory instrument technicians stage 1. (Annex VII)

Consideration must be taken to indivdual training needs from the Govemments four .
sugar mills.

El Guneid was the first build up Sugar Mill i~ Sudan bought from Germany. The
instrumentation is of German (Siemens) and Finnish (Valvet) manifacture.

From technological aspect it is a difference between German and English instrumentation.
Therefore it is necessary to educate and train the trainees on respectively equipment used
in the German and English build factories.

When it is time to replace broken down equipment in the sugar mills, the equipment
needs doesn’t follow any jointly patiern any longer.

For example in Sennar Sugar Mill, an instrument technician involved in the Mats team
brought a microprocessor controlled recorder (Chessel) back to the instrument workshop
when he visited England.

The analysis of the technological level of the equipment and the mair.ltenancc jobs'is ]
fundamental for developing curricula and training materials to establish an education in
equipment and instrumentation maintenance.

Conclusio..

The consequenses of new technology is very interesting to follow-up.

If Sennar Sugar Mill only has got 1 recorder with extremely advanced technology

a comparisation at economical basis must be done between the investment and )
maintenance cost of the recorder and the investment in teacher capacity, further education
(training) and the total cost of the equipment needed to be able to maintenance the
recorder.

From economical aspect it is necessary tofind a suitable model for all 4 sugar mills to be
able to reduce the cost of maintenance and reduce the number of difTerent types of
spareparts needed for the instrumentation.

A lot of equipment is useful for all 4 sugar mills, for example test equipment for the
instrument workshop, we can buy the same type of test equipment for all workshops

including the Sennar Sugar Training Centre. The same circumstances are valid for a lot
of equipment and instrumentation.

Advantages

Increased flexibility between the Sugar Mills, borrow sparepart and equipment from
each other.

All technicians in the 4 Sugar Mills is familiar with the same type of testequipment.
Reduces the number of spareparis needed (economical advantages).

The need for individual training courses to be held in respective workshops in the
Sugar Mills.
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During the visit to Sennar, Assalaya and Ei Guncid Sugar Mills the Expert discovered
a lot of damaged spareparts, equipment and irstrumentation.
The Expert was from the beginning very interested to find out a system to eleminate the

un-economic situation for the Sugar Project Implentation Committee (SPIC) and the
Govemment in Sudan.

When the basic Process Instrument Training Course was held in Sennar Sugar Training
Centre (SSTC) from 10th of December 1988 to 8tf of January 1989, the Expert
examinated all trainces about their theoretical and practical background.

The reason for the examination was to pick ut the most convenient enginecrs and
technicians from the training course and invite them into a discussion togehter with the
Expert and the Expert counterpart Mr Mudawi Elsadig Mudawi, Head of Electrical and
Instrumentation Engineering Department, about the Experts idea to introduce a in plant
training system in each Sugar Mill. (Annex VI).

Task:

To educate newcomer (artisans) in the instrument workshop about the function,
maintenance and how to store the equipment and instrumentation.

To educate the existing artisans and technicians in the instrument workshops about the

function, maintenance and how to store the equipment and instrumentation.

To cducate the storage personnel about how to take care of and store the spareparts

equipment and instrumetnation in the poropre way in the storage.

To educate the personnel about safety all aspects!

To educate the personnel about how 1o use tools the proper way (The correct tool for
the right screw).

115. RECOMMENDED FOR FELLOWSHIP.

To make it possible for UNIDQ:s Education Policy to survive and exist in the sugar
mills, the Expert was interested to involve fellowship for training of the selected

technicians, one from each plant, to increase their respective knowledge from the German
and English build up factories and instrumentation.

NAME: ABDALLAH MOHAMMED ALI
GRADUATION: Diploma in Electrical Engineering.
3 years Course
Khartoum Polytechnic, College of Engineering Studies.

POSITION: Engineer, El Guneid Sugar Company.

EL GUNEID: German Built factory.

EDUCATION: 3 month fellowship for training by Siemens Munich.
Germany.

NAME: AMIN YOUSIF MOHAMMED ALLOUB

GRADUATION: Diploma in Electronics Engineering.

3 years Course.
Khartoum Polytechnic, College of Engincering Studies.

POSITION: Instrument Technician, New Halfz Sugar Company.
NEW HALFA: German built factory.
EDUCATION: 3 month fellowship for training by Siemens Munich.

Germany.
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RECOMMENDED FOR FELLOWSHIP

NAME:
GRADUATION:
POSITION:
SENNAR:
EDUCATION.

NAME:
GRADUATION:
POSITION:
ASSALAYA:
EDUCATION:

NAME:
GRADUATION:
POSITION:

EDUCATION:

NAME:
GRADUATION:

EXPERIENCE:

EDUCATION:

MOHAMMED ABDALLAH ELGORASIII
Secondary School

Instrument Technician, Sennar Sugar Company
English built factory.

3 month fellowship for training by Foxbora, London,
=ngland.

MOHAMMED ELNOUR ABDALLAH

Secondary Schooi.

Instrument Technician, Assalay Sugar Company
English built factory

3 month fellowship for training by Foxboro, London,
England.

MUDAWI ELSADIG M'IDAWI

Head of Instrumentation & Electrical Engineering
Department Sugar Training Centre Sennar.

3 month fellowship for training by Siemens Munich,
Germany.

MOHAMED AHMED MOHAMED

Scnior Technical School Certificate.

Khartoum Polytechnical Institute.

Two years in electrical department.

Teacher in the technical school for 9 years from 1966

to 1975.

Electrical Instructor with Aramco (Saudi Arabia) fortwo
years from 19750 1977.

3 month fellowship for training by Siemens in Electrical
Department Munich Germany.

SUGGESTED POST FROM THE MANAGEMENT OF THE TRAINING

CENTRE IN SENNAR:

Electrical and Electrical Installation. Phase J1.

NAME:
GRADUATION:

EXPERIENCE:

EDUCATION:

MAHGOUB WIDA AHMED.

Medani Vocational Training Centre.

3 years Course.

I month in Paris, France - Berliett.

1 month in Miiano, Italy - Borsani.
(Cooling systems).

S years in Gizera Tannery.

1 year General Maintenance in Libya.

2 years in Riyadh City, Telecom. work.
3 month fellowship for training by Siemens in
Electrical Department, Munich, Germany.

SUGGESTED POST FROM THE MANAGEMENT OF THE TRAINING CENTRE:
Electrical and Electrical Installation. Phase I1.

From pedagogical aspect it was also necessary to recommend the sclected technicians
from the 4 sugar mills and the suggested technicians from the training centre a 9 weeks
Methodological Training Course in ILO:s Training Centre in Turin, Italy, relating to
their future tasks as in plant training specialists and teachers in the Training Centre.
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The cxpert discussed the actual proposal about fellowship for training tor the trinees
and a 9 weeks Mcthodological Training Coursc in 1LO Training Centre in Turin, laly.
together with the Chief of industrial Training, Ms I. Lorenzo. Ms. 1. Lorenzo agreed
to the proposal.

Eveniftt Methodological Training Course in ILO Centre in Turin is one of the best,
the Training Course don’t deal with Practical Training in actua’ fields.

The last day before the Expert left Vienna for Sweden, the Expert visited the Industrial
Development Officer Mr. Karamonoglou. The Expert discussed the in plant Training
System and the philosophy around it. Mr. Karamonoglou suggested an integrated
Vocational Education of Training of trainees in Training methods and Technology.

Technical Training in Mechanical Technology, Electrical technology, Instrumentation,
Maintenance Engineering both Theory and Practice.

Education at ShefTield Polytechnic in cooperation with the industry in the surroundings.

Industry University linkage including linkages with the Vocational Training Centre in
Rhatoum, e

After some years without further edcuation (training) it is very casy to loose 50% of the
total amount of technical knowledge within the instrument technician team. Frequent
recurrent of further education (training) is the best way to keep a high technological
knowledge level of the personnel in the Sugar Mills in Sudan.

Industry - University linkage is one possibility to educate the trainees from the industry.

provided that the teaching staff hasn't left the University in order to take up teachings
positions abroad and equipment and apparatus are in working order.

If not, priority must be given to change the situation in the University!

Linkage with the Vocational Training Centre in Khartoum and the industry is an
interesting way to educate the personnel at artisan and technician level. (Further
cducation training).

A cooperaiion between the Vocational Training Centre in Khartoum and the Sennar
Sugar Training Centre (SSTC) is a possibility.

Equipment and personnel are movable. Education could be held in Sennar Sugar
Training Centre with Specialists from the Vocational Training Centre in Khartoum.

The review of the policies governing training in the f*2ld of maintenance and the ]
strategic approach relating to methods and technique , for training including professional
upgiading, training and retraining.

Introduction

It has been more and more important to acquire knowledge about the problems of the
modem industry in order to be able to determine repair costs and specify the quality

of repair work. No matter how good the cquipment may be, sooner or later it will stop
funcioning. This may not happen for years, but it is an inevitable consequensce of daily
wear and tear. Equipment failure is not only irritating but costly! The services of 2
modem factory can easily be brought to a complete stop when the maintenance system
is not correct developed.

agement of ea ishe -and-should-anticipat ipment breakdowns!

Itis therefore a necessity to establish a coordinated Maintenance System, consisting of
specific supervisory routines, well trained personnel and adequate supplies of spare
parts, tools and instruments. The system should be designed to prevent as well as
correct equipment failures.
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A well managed system often save time, trouble and moncy.
Training nceds

A modem industrial establishment needs comparative little maintenance, because it
has been designed for high reliability and good maintainability. On the other side,
the complexity and demands on availability require a high quality of maintenance
manpower and a production oriented maintenance control system.

During the delivery stages, training of operators and maintenance personnel should be
started. In many cases, the manufacturer offers to receive the customer’s personnel for
training during the assembly of a machine in the maufacturer’s plant, which surely is

not the very best training oppoitunity. Too often the time in the manufacturer’s workshop
is poorly utilized, and a training as such is not all planned for efficiency. ]t is also jn most
cases pot economically possible to send all personnel for training. Many managers then
choose o sen one or two stafl members for training and hope that these after return can
be able to trin other people.

Maintenance training programme has to be handled professionally, with established
training programmes with a good pedagogical lay out and suitable material. Otherwise
the cffort and costs are spent in vain and, which is more important, The personnel
will pot be fully competent to operate and maintain the equipment!

The maintenance stafT at all levels need a thorough and versatile basic training covering
several craft fields, to make them competent to perform the work tasks quickly and
efficiently. The most important group of personnel is the middie level maintenance
technicians.

They hav= a thorough knowledge about mechanical, electrical, hydraulic, pneumatic,
electrical and electronic equipment and special techniques in Maintenance, such as
failure analysis, failure diagnosis, trouble shooting (logical faultﬁndmg) special repair
techniques, such as dismounting and mounting of high precision components.

Maintenance technicians also have to know administrative systems in order to understand
and work with failure reports, work orders, recorded data, drawings, diagrams and
technical descriptions of complicated equipment. Proposed training programme should
be designed with all these, and few more, conditions duly considered.

Training objectives

It is important to give the Maintenance Workshop its own well reputed identity and to
establish the quality of assessing staff. The main objective of such Training Programme
is to adapt professional technical training to the needs of selected students from the
industries.

An essential part of the Maintenance Training Programme is character formation,

training of young men in habits of thought and character to make them

feel proud of their work and to develop a sence of team work and
yali c d the establj t.

The Maintenance Training Workshop needs also to be adjusted to other factors
influencing the efTiciency of the training programme, such as instructors, training
material and teaching methods.

The principal objcctives for industrial training centre are:

u as a basis for their future activities, such as language,
mathematics, statistics, ecnomics, chcm:s(ry and physics to such a level that they are
able to pcrform job tasks normally found in the modem industrial sector, covesing all
kind of work within his own field.
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To teach the participants the use of techniques and methods used in the industry such
as planning methods, analysis methods, use of computerized maintenance systems and
allied subjects, to such an extent that they can actively participate in d:sign and
development of administration and operation systems.

To train the participants in handling of tools and machine tools to such an extent that

they can actively participate in design and development of administration and operation
systems.

To teach maintenance philosophy and various manintenance systems to such a level
that the participants understand the organization, administration and operation of the
establishment and the maintenance function and its influence on the industry economy.

Training principles

The training programme shall contain a mixture of theoretical lectures, exercises in the
classroom or laboratories at the training centre, individual problem solving exercises,
group discussions of selected problems, workshop practises and On-The-Job training
in actual factories!

The training scheme takes the students gradually trough each subject from simple to more
complicated modules or levels, from theory to practical applications. Tests and
cvaluations take place during the theoretical as well as practical studies to control the
leaming process. Students progress should be reported to the Authorities who are

issued with log book for each student. Certificate will be issued when a trainee
successfully completed a training programme.

The Training Programme

An intemational modem training programme must be based on industry, incorporation
theory and practical training in the appropriate proportions. The mixture depends on the
occupation. Measured against a background of modern machinery, production methods,
better education systems and the accelerating rate of change in these fields it is obvious
that the training programmes for technicians and craftsmen must be flexible and realistic
in reflecting the conditions of the special industrial sector.

The training programmes are based on 75% practical technology and 25% academic
subjects and related technical theory.

The purpose of On-The-Job training is to provide an opportunity for trainees, to gain
relevant work experience within the maintenance unit within the company. Each
company is required to ensure that the training provided comprices both the skills and
operations relating to the trade.

Staff Development Programme

Properly trained stafT is usually a bottleneck in the industrial expansion, especially during
the introduction of new skills. The training of key personnel will be successful only
through a well functioning Staff Development Programme. An inplant training
programme, built upon individual Career Development Plans, should be the best way

to upgrade the staff within the maintenance sector.
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The integration of the training courses in the global approach described in the project
document.

The CTA, the STE and other UNIDO training experts in selected ficlds to be
determined by the end of Phase 1, in conjunction with their counterparts at the SSTC,
the Training Departments of the Sugar Estates and in consultation with the MATS
trainers and as may be appropriate with the Sudanese educatioral institutions and wili:

Develop and prepare the curricula and training materials for induction and up-grading
courses for difference categories and level of personnel to be conducted at SSTC and
the sugar estates on the basis of in-depth assessment of training needs.

Nomnally .z == analysis of the technological level of the equipment and the maintenance
jobs fundamental for developing curricula and training materials to establish an
integrated education in equipment and instrumentation maintenance.

Conclusions

In the four Govemments Sugar Mills in Sudan, the recruitment background has decided
the integration o f the training courses. Between 95 and 98% of the total number of
instrument technicians have mechanical background.

The result is lack of electrical knowledge amongst the majority of the technicians.

When it conies into servicing and installation of instiumentation electricians are called
into fault finding and installation of equipment, leading to time delays and overlap of
responsibilities.

Consequences

Production disturbances

Involvement of personnel from the electrical workshop the management could have
used for other tasks.

Main consequence, loss of economy.

Training objectives

The first integrationof training courses is to educate 100% of the instrument technicians
in electrical technology.

The elecirical educatjon is the base for future integrated training courses for instrument
technicians from the four sugar mills.

Elaboration on the methodology as it was and the result following each step.

Erog[amme

Starting-point for the Education in Sennar was the introduction to a Modular Sys.em

to be used as a basis for developing the various Training Programmes and cor'rses to

be established at the National sugar Training Centre.

tiv

At the completion of the programme each participant will have prepared a Modular
Unit based upon the principles and guidelines set out by the programme presenter.
The individual Modular Units will be integrated into a compolete Leaming Package
prepared to International specifications, codes of practice and standard format as a
group activity.

How the training programmes were designed and developed.
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Information
A lot of influence decide if a education is going to be successfull or not, for example:
The technological stand of the equipment and instrumentation in the Training Centre.

Do the existing equipment in the Training Centre fit the equipment in the German and
English build-up factories?

The existing condition of equipment and instrumentation in the Training Centre.

The existing knowledge and experience of the Teachc(s) and Expert(s) involved in
the education.

The actual level of technology and English language knowledge within the trainees in
the group, etc.

The Expert discussed the existing equipment and instrumentation with the Experts
counterpart Mr. Mudawi Elsadig Mudawi and the Expert decided to testify all equipment
and instrumentation in the instrument workshop before the training course start the i0th
of December 1988.

The Expert examinated all trainees about their English language knowledge,
theoretical and practical background before and during the time the Training Course
was held in the Training Centre.

The Expert and the Experts counterpart Mr Mudawi Elsadig Muldawi used the
Modulary System step by step to design and develop the education.

The training programmes were designed and developed based on the existing equipment
and instrumentation in the Training Centre and in the Sennar Sugar Instrument Workshop
towards the equipment and instrumentation in the German and English built-up

factories and towards the building up of the training capacity and capability in The Sennar
Sugar Training Centre (SSTC).

How the training programmes were implemented.

The Expert and the Experts counterpart Mr Muldawi Elsadig Muldawi used the
Modulary System in combination with the existing equipment and instrumentation as
base for the implementation of the training programme.

Methodology

In order to achieve the objective of the programme the following procedures was adopted:
25% of time engaged in academic subjects and related technical theory.

75% of time occupied by practical technology.

Activiti

The last 14 days was spent in the Sennar Sugar Mill Instrument Workshop. The Expert
and counterpart was interested to train the trainees on realistic equipment and
instrumentation used in the production in the sugar mill. (Point 9.5)
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PROJECT NO:SF/SUD/86/003
RECOMMENDATIONS

It is recommended to continue with the Modular System of Training in Sennar Sugar
Training Centre, SSTC, and in Governments four Sugar Mills, in order to achieve the
Objective of future Training Programmes.

Relating to the purchase of new equipment and instrumentation for Phase I1 it is
recommended to use an air-filter system in the new workshops: Instrumertation,
domestic and industrial electrics, motorlab and chemical laboratory in order to avoid
dust problems.

The Expert discovered high peak voltage from time to time in Sennar Sugar power supply
system. It is recommended to buy a protective transformer in order to avoid

break-down of electrical equipment and instrumentation in Sennar Sugar Training

Centre.

It is recommended to change the existing situation in trainees and instructors
accomodation in the guest-house in Sennar Sugar Training Centre. No toilets and
lavatories exists in the guest-rooms. In order to make the education in the training centre
more attractive and increase the wellbeing of the trainees and instructors, it is a necessity
to supply the guest-house with bathrooms containing lavatorys, showers with warm
and cold water and toilets.

It is recommended not to change the education programme for the engineers and
technicians selected for in plant training in the sugar mills (one from each plant)
recommended for fellowship. The Expert is interested to use technicians as resourcer
for Sennar Sugar Training Centre (A Teacher Bank). Annex VI.

With Modawi as a coordinator we could use the seven educated Technicians from the
basic process Instrument Training Course in Sennar Training Centre(SSTC), as a Task
Force to sendthem for example to the Assalaya Sugar Mill during the closing down
period July, August and let them do all pressure gauges in ihe Mill at the same time.
To be able to do this operative, we must borrow dead weights testers and pressure
gauges from all other Mills, Sennar, El Guneid and New Halfa.

Purchase of more testequipment could involve more Instrument Technicians, to be
able to do all pressure gauges faster.

It is recommended to use extra filters for the compressed air in Sennar Sugar Mill to
avoid introduction of dust into the air supply system.

It is recommended to send all broken expensive testing equipment for pressure from
Sennar Sugar Instrument Workshop for repair to England so that they can get utilized
again. (3pcs. two tums precision pressure gagues test equipment from Wallace and
Tieman, England).

It is reccommended to increase the space in the Govenments four Sugar Mills
Instrument Workshops to an accetable size, at least 10 x 10 m2,

It is recommended to buy a lot of different types of tools and hopefully get read of
the philosophy producing tools from hack-saw blades.

Suggested equipment for selection Phase II.

Festo Didactic Education Material - Pneumatic.
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DRAFT

Based on
7OB DESCRIPTION
SF/SUD/86/003/11-51/Rev.2
Electrical and Instrumentation Engineering Training Expent
Mr. B. O. BERGLUND

WORK PROGRAMME FOR ELECTRICAL & INSTRUMENTATION ENGINEERING

3a

3b

4a

4b

TRAINING EXPERT
ACTIVITIES:
VIENNA: Briefing, UNIDO

KHARTOUM: Travellings Permit
Paper benefits, Visits, UNIDO, UNDP, Embassy

SENNAR: Visit of four sugar riills.
Type of Instrumentations, Manufactures, Ages, Existing Conditions, Do the
manufacture firms still exist ? Existing Spareparts, Service Manuals

SENNAR: Assess of instrumentation training needs, Existing training Soft- and
Hardware, Preparation of Programme outline, Existing software
production equipment.

SENNAR: Curriculum for Job-Specification and Training Programme.

SENNAR: Phase 11, Workplan with a) Inputs
b) Activities
¢) Output
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SENNAR: Rchabilitation of the training building
Rchabilitation of waining material
New training material a) Equipment
b) Training Aids
c) Software

SENNAR: Detail Analysis of 1) Workshop
2) Users, Traince - Specifications
Skill for Task Analysis

SENNAR: Detailed List of Equipment for Production, Test and Maintenance,
Tools and Sparcparts

SENNAR: Travel Arrangements - Sennar-Khartoum-Vienna

The above work programme can only be completed satisfactorily over a minimum period of 9 weeks.
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ANNEX 11X

DRAFT
Based on
JOB DESCRIPTION
SF/SUD/86/003/11-51/Rev.2

ALTERNATIVE WORK PROGRAMME FOR 10 WEEKS

WEEK NO: ACTIVITIES:
1 VIENNA: Briefing, UNIDO
2 KHARTOQUM: Travellings Permit

Paper benefits, Visits, UNIDO, UNDP, Embassy

3 SENNAR: Visit of four sugar mills.
Type of Instrumentations, Manufactures, Ages, Existing Conditions, Do the
manufacture firms still exist ? Existing Spareparts, Service Manuals

4 SENNAR: Assess of instrumentation training needs, Existing training Soft- and
Hardware, Preparation of Programme outline, Existing software
production equipment.

5 SENNAR; Curriculum for Job-Specification and Training Programme.

6a SENNAR: Advice and assist i training activities and other sclfrequired activities
by SSTC (Sennar Sugar Training Center)

6b SENNAR: Rehabilitation of the training building
Rehabilitation of training material
New training material a) Equipment
b) Training Aids

c) Software




- 761 -

6¢c SENNAR: Detail Analysi; of 1) Workshop
2) Users, Trainece - Specifications
Skill for Task Analysis

8 SENNAR: Phasc Il, Workplan with a) Inputs
b) Activiges
c) Output
9 .SENNAR: Design with counterpart's architects proposed extensin to the existing
training facilites.
10 SENNAR: Detailed List of Equipment for Production, Test and Maintenance,
Tools and Spareparts
11 SENNAR: Travel Arrangements - Senaar-Kharioum-Vienna
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National Sugar Training Centre,
v T2 Sennar.

Staff Development Training Programme..

PROGRAMME PLAN.

Tl fle: The Introduction to a Modular System of
Training to be Developed at the National
Sugar Training Centre, Sennar.




PROGRAMME

DURATION

AIM

LOCATION

PARTICIPANTS

Plus

Plus

LANGUAGE

OBJECTIVE

The introduction to a Modular System of Training to
be developed at the National Sugar Training Centre,
Sennar. :

Twelve days- 15th to 28th Nov., 1988 (Inclusive).

To provide a uniform understanding of one specific
model for a Modular Training System to be used as a
basis for developing the various Training Programmes
and courses to be established at the National Sugar
Training Centre.

The National Sugar Training Centre, Sennar.

All Counterparts and Workshop Instructors of the
Training Centre.

Nominated Training Officers from the four (4)
Public Sector Sugar Mills.

Any visitors from Kenana Suéar Training Centre,
(as participants or observors).

The language of the programme will be ENGLISH.

At the campletion of the programme each. participant
will have prepared a Mrdular Unit based upon the
principles and guidelines set out by the programme
presenter.

The individual Modular Units will be integrated
into a complete Learning Package prepared to
International specifications, codes of practice

and standard format as a group activity.




Subject Structure.
Na| % Subjack Fields, Supjecks.
1.} 5| Introduction to the
System Approach to
Training:- a. The development of a Modular
System.
b. Definitions and Terminology.
c. The key characteristics of a
Modular System.
2.] 5| The Modular Concept :- | a. The philosophy of phased develop-
- ment of skills using Training
Modules.
3.]10} Training Needs Asses-
sment:- a. Training Population Analysis.
b. Preparing a Trainee Specification
c. Job Specifications.
d. Identification of Training Needs.
4.]50| Developing a Modular
Training Package:- a. Identifying a Modular Unit.
b. Specifying the objective of a
Modular Unit.
c. Job analysis.
d. Task analysis.
e. Skills analysis.
f. Identifying the steps of work
within a Modular Unit.
g. Analysing the steps of worxk.
h. 1Identifying the Learning Elemen-
ts within a Modular Unit.
i. Writing the objectives for a
Learning Element.
- Determining the contents of a
Learning Element.
k. Designing Assignments and
Progress checks for Learning
Elements.
1. Preparing Performance Tests.
m. Preparing Instructional Units for]
future development into Learning
Elements.
5.125| Implementing a Modular
Training System:- a. Preparing Instructor Guidance
Material. .
b. Preparing Trainee Guidance
Material.
c. Managing the implementation of
a Training Programme.
d. Evaluating Trainee Progress and
Performance.
e. Validation of Training Material.
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TREY)
3 Subject Structure.
Mal%] Subjact Fialds. Subjacks.
6.|5 | Follow-up and Feedback:4 a. Evaluating Efficiency and
Effectiveness of Training.
b. Designing and Carrying out

follow-up procedures after
Training.




In order to achieve the objective of the programme the following
procedures will be adopted:-

25% of time engaged in Seminar-Lecture activities.
75% of time occupied by supervised project work.

i.e. Individual and Group Projects will be assigned
and whilst the time allocation may vary through
the duration of the programme, as necessary, the
ultimate aim is to spent 30% of total time
available on Group Activities and 45% on Individual
Project Activities.

The pattern of time allocation will be:-

Seminar, discussion etc. to consolidate the
previous days assignment activities.

07.00 to 07.30

07.30 to 09.00 Presentation of subject material.

10.00 to 14.00
and
17.00 to 19.00 - Group and Individual Projects.

PROJECT ASSIGNMENTS

The Individual and Group Assignments will be selected and
supervised as follws:-

The assignments will be concerned with the detailed develop-
ment of Modular Units and Modular Unit Learning Packages.

The final sessions of the programme will be devoted to the

presentation of the materials developed as a basis for
assessment and evaluation.

INSTRUCTIONAL PRACTICE

The application of the training materials and presentation
techniques developed during the programme will begin as soon as
possible following completion. To this end the National Director for
Training and the CTA have planned three Training Programmes to begin
on the 3rd December, 1988. These are:-

1. Mechanical - A Practical Course on Skills
Awareness for Graduate Engineers.

2. Auto. Mechanics - Basic Practical Course for Vehicle
Maintenance Fitters.

3. Elect./Instruments - Basic Practical Course for Instrument
Technicians.
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o)

Each programme will be limited to (16) participants (ideally 4
from each location) to allow for ease in Assessment of Trainee
Performance and Validation of the Modular Units used.

¥ REPORT

A joint report will be prepared by the National Director for
- Training and the CTA.

J. BYE, OCT. 88
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National Sugar Training Centre,
Sennar.

INSTRUMENTATTION TRATNING' PROGRAIME

PROGRAMME PLAN.

Title: msic INSTRUMENT COURSE -

Date:
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NATIONAL SUGAR TRAINING CENTRE — SENNAR

PROGRAMME $ Basic Instrument Control 3
DURATION 1 { Week:

OBJECTIVE : Upon completing this Modular unit the:Trainee will,

1/ Understand the Theory of Pressure & temperature and be familiar

* with the sensing elements: of Pressure and temperature.
‘) 2/ Be able to check & calibrate pressure & temp gauges.
3/ Xnow how the closed loop is arramged and differenciate between supp]
o & signal lines,
LOCATION ¢+ National Sugar Training Centre: - Sennar
PARTICIPANTS : 3 from each Sugar Factory.
Inst.Technician & Engineers.

LANGUAGE ¢ English,
ATM : To provide Basic Information Theory & practical in pressure &

temp. measurement and Senser elementa used.
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Subje.c.t Structure.

%

Subjeck Fields.

Subjaecks.

r~3

(24

-t

Pressure
Measurement

= Basic Theoxry of Pressure

— Unit of Pressure measurement.

~ Term used in Pressure measurement.

~ Pressure Instrument Theory & Practical.
- Equipment to lest Gauges: Praotioal & Theory
- Servioeing of Pressure gmges:

- Installation of Pressure gauges.

- Calibration of link type Instrument .
-Pring loaded pressure regulators.

Measurement of Temperature

Pipe Work

Electrical

4

4+ Introduction .
. + State of meter,
T Direction of heat flow & types: of heat Tran-

sfer,

 Units: of Temperature measurement,
+ Properties of material in temp, Measurement
Thermometers,

Temperature Indicating Substance.

= Cutting Goppexr pipes using s Hacksaw,
= Using Brass flare joint for eopper Pipes.
-~ Reaming stop Cock & gate Value,

- El'ectrical ha.ry-.
- moct/non’ Fuse,
- Simple Electric circuit

ANALYTICAL MEASUREMENT
¥H AND CONDUCTIVITY
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ANNEX (V)

NATIONAL SUGAR TRAINING CENTRE - SENNAR

ELECTRO PLAN TEST & MEASUREMENT

SG 8 SHH. TELEX - 81337 REFERENCE TO ELECTRO PLAN CATALOGUE

QTY. UNIT DESCRIPTION CODE OR ORDER PRICE GUIDE

INFORMATION 1987

2 Digital multimeters FLUKE 611-868 € 118.00

MODEL 23
10 FUSE FOR DIGITAL MULTIMETERS 611-874 £ 2.42
2 Soft case for FLUKE series 617-024 £ 14.50
1 80J-10 current 17-81-01 € 25.00
1 RF probe for multimeters 17-62-10 € 16.82
1 Fluke 37 Bench multimeter 17-25-00 £ 187.00

TEXTRONIX
1 50 MHz Oscilloscope 26-45-00 € 750.00
1 COVER AND ACCESCRY POUCH 26-46-01 £ P.O.A.
1 Viewing Hood for TEXTROWIX

50 MH2z 26-98-01 € 17.94
4 SPARE PROBE (6103) 26-46-03 € 16.00
1 26- -0 £ 17.94
1 Spare connecting lead 26-90-11 € 5.75
1 Spare Earth lead 26-90-12 £ 2.95
1 Rack of 5 Replacement tips 26-59-11 £ 3.00
4 Rack of 3 sprung hooks 26-53-12 £ 8.15
1 5 MHz Function Generator 28-30-00 € 295.00
1 BM 10 Megger tester 22-11-00 € 261.90
1 PVC Test & carry case 22-11-01 € 40.00
1 Rechargeable cells & charger 22-11-02 € 37.80
16pos RECHARGEABLE BATTERIES

TYPE HP1l1l
1 HM 31/IWT hand held meter 21-68-00 € 275.00
1 DP 1203 unconfigured 20-18-00 £ 225.00
1 Ana logue output ( option ) 20-18-01 £ 32.00
1 DP 1600 7 bar gauge (calibrator) 20-16-00 £ 801.00
3 DP 1700 2 bar gauge 22-11-00 £ 165.00
1 General purpose probe 20-87-01 € 23.00
1 Needle probe 20-87-04 £ 25.50
2 2007 Thermometer 5 20-85-01 £ 86.00
1 301 two pen recorder 25-10-02 £ 578.00
5 Spare Pens CHl1 ( blue ) 25-12-01 £ 70.50
5 Pack of 6 CH2 ( red ) 25-12-02 £ 70.50
10x 5 chart Roll ( 15m Roll ) 25-12-05 € 92.50

0- 100 °C RT 25-14-51 € 95.00
1 0- 10VDC 25-14-21 £ 62.00
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NATIONAL SUGAR TRAINING CENTRE - SENNAR

QTY UNIT DESCRIPTION CODE OR ORDER PRICE GUIDE
INFORMATION 1987
1 4 - 20 mA 25-14-31 £ 62.00
1 0 - 1000 *C ( TYPEK ) 25-14-71 € 79.00
1 BENCH STAND CRADLE 25-11-05 £ 35.00
1 Pl 100 K Simulator 11-72-00 £ 185.00
1 Decade Resistance box 11-27-00 € 129.00
1l Carrging case 11-50-01 £ 20.00
1 1071 100 UF capacitance Box 11-37-00 € 183.00
1 Carrying case 11-50-01 £ 20.00
1 1077 Trandsducer Simulator 11-48-00 £ 387.00
1 Lab power Supply 761-1 14-40-00 £ 178.50
1 Lab 704 Power supply 14-33-00 £ 347.00
1 Rack mounting Kit 14-33-50 € 20.00
1 AVo8 MK SMultimeter 27-54-10 £ 187.00
1 Leather Case standard 27-54-01 £ 37.80
2 Set of Spares batterys
2 Lead Kit 17-12-00 £ 11.98
1 EW604 Electronic Vattmeter 27-50-00 £ 284.00
1 CE 120 10-53-00 £ 5.50
Note :- All Tlems to be supplied with asuitable operating
manual & Protective Instruction.
10 BNC plug- BNC plug,50 O,6m. 488-309 £€5.22 52.20
10 BNC plug~- BNC plug,50 1,2m. 488-315 £5.70 57.-
10 BNC plug- CROCODILE CLIPS,50 1,2m.488-523 £3.78 37.80
10 BNC plug- 4 mm plugs 50 1,2m. 488-595 £4.44 44.40
10 BNC plug to 4 mm Binding 455-999 £5.96 59.60
Post Adaptors
10 BNC ADAPTORS 50 T 455-832 £4.00 40.-
100metEXTRA FLEXIBLE WIRE,
STANDARD. RED 356-173 £1.66 6.64
100metEXTRA FLEXIBLE WIRE,
STANDARD. BLUE 357-069 £1.66 6.64
200pcsIN-LINE STACKABLE
PLUGS, BLUE 444-545 €0.38 76.-
200pcsIN-LINE STACKABLE
PLUGS, RED 444-567 £0.38 76.-
50pcs CLIPS, CROCODILE STANDARD 423-021 £0.157 7.85
SUMMARY £ 4030.23.-
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QTY. DESCRIPTION TYPE
1 Precisior Pneumatic Cadlibrotor FA 235
RS EXPORT CENTRE (July, October 1987)
P.O. Box 99

Corby - Northonts NN 179 RS ENGLAND

QTY DESCRIPTION STOCK NO.
1 Tronsistor Checker 424-169
8 Bottery PP3 591-081
1 Digital Voltoer Lester 425-128
1 Contiovity Checker 424-002
1 PP3 Changer Phrgin 591-152
2 240 VAC Cyclic (on/off) Timing ronge

J-200S 349-917
4 Industrial Timers 48 x 48 mm 0-60 hr

240 V 5044 3446453
3 500 VA 24V Primony 110 V Sec. (Trons) 207-605
2 Suitable Plug Prim & Sec. Terminal 488-719
3 13 HRC FUES 412-605
1 Trans. 100 VA 12V 4-1A RV4 1A 207-295
1 Trons. 100 VA 20V 2.5 H 200.2% A 207-318
1 Mains Trons 50 VA 9V 2.7A 9V 2.7A 207-564
1 Trons 20 VA 6V 1.6 A &V 1.6A 207-138
5 Pk of Fuses 13A 1 inch Length 412-605
3 Pk of Fuses 10A 1 inch Length 422-598
5 Pk of Fuses 7A 1inch Length 412-682
3 Heavy duty side cutter 544-487
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QrY. DESCRIPTION STOCK No.
2 4" No. 2 Phillips Crosspoint 613498
3 6 No. 3 = = = = = = 613-505
3 Set Hexogon Keys (Metric set) 545-042
2 Sponner Com. Meteric A/F (mm) 549-555
2 Hommer 21 b. 600-844
2 Soft foce Hammer 547-852
1 Nylon foces (1 pair) 547-868
1 Soft P.V.C. (1 pair) 547-876
1 Marking punches 0.9 (6 mm) set 613-381
1 Micrometer 0.25 (mm) Metric 549-101
1 Feeler gouges Metric 542403
1 Radivs gauges metric set 603-659
1 Depth gouges 603-738
1 Flvorescent bench mognifier 548-704
2 Replocement tubes 541-062
2 Eye glass 544-055
2 Power drill general duty (240 V - 400 W) Kit 408-395
1 10 mm Chuck & key 608-339
1 . Chuck Key 608-604
1 Electro Preumatic Hommer (240V-500) drill 601-215
1 Chuck Adopter 601-237
2 Heave duty solering Iron 240V 547-032
3 Spore element 240V 547-054
1 Solering Iron stond 547-105
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SPARFE TOOLS

Honeywell Toolset Part No. 783789-001

Complete Tool Rolls, each Contawing.
Screwdriver 6" x 3.16" Blode

X Screwdriver 4" x X Blode

C/E Sponner % x 9.16" x AF

C/E Sponner 3.8" x 7-16" x AF

C/E Sponner 58" x 3.4°' x AF

Oil Con

Adjustable Sporner 6"

Adjustable Sponner 4"

Box of Spanner & Tomey Bar 4 x £ bor
Watchmaker Brush 10"

Dusting Brush %"

Allen Key 1.8

Allen Key X*

Allen Key 3.8

Allen Key 0-035"

Inspection Mirror %*

Pair Tweezers

Pinchuck

Pocket thermometer (20 to 240 Degrees F.)
Flot Needle File 5%.

Solid Wire Keys

Bristo Wernish No.2

<™ ' =" Nod

e =" NoS

o =" Nob

8 " " Nos

. " No.10

Unbreok Wemish N1

mmomom a2

O/W Sponner for No. 182 Nuts 12" x .095
O/D Sponner 7.32° x %"
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ANNEX (V1)

NAME ABDALL AH MOHAMMED ALI
GRADUATION Diploma in Electrical Engineering
3 years Course

Khartoum Polytechnic, College of Engineering Studies.
POSITION Engineer, Gunied Sugar Company, SIEMENS-GERMANY

NAME MOHAMMED ABDALL AH ELGORASHI
GRADUATION Secondary School
POSITION Instrument Technicion, Sennar Sugar Company, FOXBORO-ENGLAND

NAME MOHAMMED ELLNOUR ABDALLAH

GRADUATION Secondary School

POSITION Instrument Technicion, Assalayo Sugar Company
Rabak-SUDAN FOXBORO-ENGLAND

NAME AMIN YOUSIF MAOHAMMED ALLOUB

GRADUATION Diploma in Electomics, Khartoum Polytechnic
3 years

POSITION Instrument Technicion, New Halfa Sugar Company
SIEMEN

S-GERMANY
AGE 27 Years
NAME MUDAWI ELSADIG MUDAWI1
GRADUATION
POSITION Head of Instrumentation & Electrical Engineering Department

Sugor Training Centre Sennor
AGE 38 yeors SIEMENS-GERMANY
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ANNEX (V1)

ASSALAYA SUGAR COMPANY

Frogosed Skill Upgrading Course for Factory
Instrument Technicians Stage 1

Duration: 7 weeks off Job Training.

1 Week: Safety - all aspects including electrical and
compressed air safety.

3 Weeks: Bazic Prneumatics - Basic Physics, piFping and
valves. Pressure gauges, basic pneumatic
prirciples.

3 Weeks: Bazic Electrics. Ohas Law in simple circuits,

bacic electronics, measuring circuits.

NOTE:

1. Safe working practice to be stressed at all times.

2. Each trainee will be issued with a o9 book to

record notes and lectures during the course.

3. Monthly teste of practical and theoretical kriowledge
feem—o_..Wil1 be given to assess the trainees’ aptitude.
Subsect Bazic Skills
Safety
(1 Week)

a Genzral azpacts of safety including
cleanliness, tidiness, regulationz, fire
hazards, machine guards and protective
equipment.

b Elzctric Safety procedures including safe
methods of isolation and testing.

c Safety hazards associated with comprezsed
air.
ToTmTmmTETTTTT ‘e Electrical protection - short circuits and

earth faults - fuses arnd circuit breakers,
grades of protection.

f Moving coil and moving iron meters.
Uzirng the multimeter for measuring volts,

ampz and Ohms in D.C. and A.C. circuits. The
meg33ar - 1ts uses and danlers.

0

] The Wheatstove bridge circuit, Kirchoffs Law.
Calculationz and applications.

1 Tranzformerz, AC/DC genzrators. Chopper
cyrcwts, the diode, bridae rectifiers.

J Capitance, units of, in parallel and series
-CIrcuItsS,~uses -of «-
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Basic Pneumatics.
(3 Weeks)
a Units of pressure and equivalents.

b Basic physics, Boyles Law, Charles Law,
pressure ands flow relationships, specific
gravity.

c Head, head calculations, units of head,
differential pressure.

J Piping practices, identifying tube fittings,
pire threading and installation.

e Tyres of hand valves and their application.

f Pressure Measurement, safety in hancling
mercury, monometers, the Bourdon tube,
pressure gauges, types and applications,
the dead weight tester, test and calibration
of pressure gauges.

9 The simple prassure regulator. Principles of
operation, maintenance and repair

h The principle of levers and moments.
i The flapper and nozzle system.
3 The Force balance principle.

K Output booster relays. Theory 6f operation,
repair and testing.

- - - " - ———— - - - " - e e A - -

Basic Electrical.
{3 Weeks)
a Properties of conductors and insulators.

b Ohms Law applied to series and parallel
circuits. Effects of temperature on
resistance.

c Resistors: colour codes, types of, rating and
uses.

d Effecte of electric currer* - heating
magnetism, induction, ché -al effects and
batteries.
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ASSALAYA SUGAR ANY

Pr ki1l radi rse for Factor

Instrument Technicians Stage 2

. Duration: 30 weeks off the Job Training.

1 Week: Basic Course Reviem - pneumatic principles.
4 Weeks: 'Heasuring Systems - Flow primary measuring
- elements and transaitters.
3 Weeks: Measuring Systems - Level - Primary measuring
' ’ elements and transmitters.

3 Weeks: Measuring Systems - Temperature -~ Primary
measuring elements, circuits and
transmitters.

o Weeks: Measuring Systems - Pressure - primary
measuring elements and transmitters including
vacuum.

1 Week: Measuring Systams - pH, primary measuring

elements and transmitters

4 Weeks: Control Theory and Controllers - Theoretical
and Practical.

4 Wecks: Final Control Elements - valves and drives.

3 Weeke: Miscellaneous Equipment - Control equipment
rnot covered under previous headings.

4 Weeks: Advanced Prirciples & Consideraticne -
Application of knowledge learnt relative to
the Sugar Industry.

. NOTE:
1. Safe working practice to be stressed at al) times.
L 2. Each trairee will be issued with a log boock to

recc-d notes and lactures during the course.

3. Mon.hly tests of practical and theoretical knowledge
» will be g9iven to assess the trainees’' aptitude.
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Basic Course Review
{1 Week)
a Gencral reviaew of instrument and electrical
basics.

b The Flapper and nozzle.
c The Force balance principle.

d Standard pneumatic and electical transmission
systenms.

Measuring Systems - Flow.
(4 Weeks)
a Bazic principles and units of measurement
reason for measurement, quantity meters, rate
of flow meters

b Turbine type meters and counters, functions,
applications, accuracy, repair disadvantages.

c Differential Pressure Systems, primary
elements - venturi tubes, orifice plates,
Pitot and annabar tubes, installation and
tapcoing considerations for various process
mediume, Head loss, applications accuracy,
disadvantages.

d The diffecrential pressure transmitter, theory
of oreration isolation and safety, putting
into service, repair and calibration and
maintenance.

e Variable area flowmeters, principles of
operation, accuracy, applications,
disadvantages.,

f Magnetic Flowmaters. Theory of coperation,
accuracy, applications, repair and
calibration. Cabling considerations -
earthing.

g Square Rcoot extractors - naed for -theory of
oreration, repair and calibration.
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Measuring Systems - Level

(3 Weeks)
a

e erecrcncr oo ----

Measuring System
(3 Weekz)

Direct and indirect methods, dipstick,
sightglass, float operated devices, probleas
of open and closed tanks.

Bubble Tubes. Principle of operation,
applications, disadvantages, maintenance of,
use of diffarential pressure transmitter
with,

Direct measurement with differential pressure
transmitters including diaphraom tyres, open
and closed tanks, wet and dry legs,

suppression, elevation and head calculations.

Displacer systems. Archimedes principle,
theory of operation, applications, repair and .
calibration.

Level switches, types, applications, repair
and maintenance.

- Temperature.

Urnts of measurement.

Liquid Expansion thermometers, liquid in
steel, 9as expansion, vapour pressure and
bi-metallic types. Temperature switches.
Aerlication, repair and calibration of all,
cross ambient conditions, accuracy
dizadvantages.

Resistance Thermometers. Principles of
operation, tyres of, ranges, wiring of
measuring circuits and receiving devices,
testing and calibration of.

Thermocourles. The Seebeck effect
compencsation for cold junctions. Types of
thermocouples, standard tables, ranges,
measuring and receiving instruments. Testing
and calibration of care and uce of the
portable potentiomater.




- 786 -

Measuring System - Pressure.
(3 Weeks)
a Slack diaphragm type pressure indicators and
transmitters. Principle of operation,
applications, repair and calibration.

b Bourdon tube type pressure transmitters
including spiral and helical type tubes,
applications repair and calibration.

c Bellows and diaphragm type gauges.

d Vacuum guages and vacuum transmitters, repair
and calibration of.

- - s MM A . S D W e W =

Measuring System - pH
(1 We=k)
& Principrles of hydrogen iou activity
measurement - the pH scale, typical acids and
alkalies, applications.

b Industrial pH electrodes, care and
maintenance of.

c pH meters, repair and calibration of using
voltage injection and buffer solutions.

d Effects of temperature on pH and buffet
solutions.

€ Daily and Weakly maintenance of on line
syztems.
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Control Theory and Controllers,

” (4 Weeks)
a Basic control principles. Open and closed
loop systems, examples and applications of.
. b On-off ;nd Proportional only control theory

ard characteristics. Agplications and
Timitations.

c Froportional »lus integral control theory and
characteristics. Applications.

d Proportional and integral and derivative
control theory and characteristics.

e The Foxboro 100 series controller -
principles of operation including automanual
station and bumpless transfer units. Repair,
maintenance and calibration of.

i Principles of controller timing.

Final Control Elements.
{4 Weeks)

a Basic principles and requirements of
rrieumatically and electrically operated final
control elements.

Pilot solencid and electrically operated
valves.

On/off pneumatic actuators and types nf
valves thay control - valve applicatiors.

Proportioning pneumatic control valves,
orerating principles, types of valve and
typical applications, flow characteristics,
pressure drop and valve sizing principles.
Installation and maintenance.

The Valve Positiorer. Principle of operation,
applications, calibration repair and
maintenance.

Damper controls, damper flow characteristic,
recair and calibration,
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Miscellaneous Equipment.
(3 Neeks)
3 Pneumatic and electric recorders, day and
strip tyre, maintenance repair and
calibration.

b Pneumatic computing relays, principles of
operation, applications, repair and
maintenance of.

c P/1 and 1/P transducers, principles of
operation, application, repair and
calibration.

d Photo electric sensors and relays - principle
of operation, routine maintenance, repair.

e Tacho generators, types of signal,
indicators, msaintenance and repair.

f Weighing machines, principles of operation,
Care, maintenance and calibration cf.

-] Electro-mechanical relays and relay logic
circuitry - drawing standards, applications,
fault finding.

. - - - — - - — - - - - - - - - -

Hdvarced Principles and Considerations
(4 Weeks)
& Symbol standards and reading and
understanding Plant and Instrument Drawings
(PID).

b Feed Forward and Cascade Control Loop
principles. Theory, examples and benefits.

c Boiler drum level control, single, two and
three element principles and benefits. Basic
boiler theory and factors effecting level
control.

d Bazics of Juice Treatment and Evaporation
and associated control prcblens.

e An introduction to logical fault analysis
applying princirples learrned throughout the
course.

f Modern control technoclogy - a short review.
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ASSALAYA SUGAR MILL

» Saturday, 1988. 12.02
. BROKEN EQUIPMENT
) ITEM : Pressure precision gauges
MANUFACTURE : Walloce & Tiernan, Englond
PRESSURE RANGE 0 - 30 psi & (500 mm Vp)
MODEL # : FA - U5
INSTRUMENT

CORRECTION : % 20°C Recommendation to change the instrument
c:nrectklltenquuxnure to & 30°C in tropical
areas! relating to the temperature in Sudan,

= Urgent needs of Testequipment in ond output 20MA
- DC - Power Supplies
- Testoven for thermocouples

-~ Thermocompensator with a built-in manual temperature compensziirg
unit. Manufacture: Norma, Vienna, Austria.

- Precision test unit for pressure gagues. Reference pressure gagues
in different pressure ranges.

= Test pannel for pneumatic transmitters and controllers (max 6 ba-).
- Movable pressure compressor (electrical supply).

; ' - Kovable test unit for current and pressure in and outputs in
different measuring ranges. Type: Tc-4.
Manufacture: Global Automation Services Limited, Basildon, Essex,
BEngland.

- Digital multimeters (Fluke 85), spareparts batteries SLF22, -
rechargeahle batteries type: HpIIl.Rechargeable batteries type: HpII.

- Existing equipment in the workshop:

- 1 Avometer used by 8 instrument technicians.

= 1 Noronix termperature meter, O - 11oo°c, Type: NTM 2A.

- 32 electricians works in the service group.
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ASSALAYA

EL GONIED SUGAR COMPANY

URGENT NEEDS: Test Panel for Pneumatic Tronsmitters & Controllers
Max. 6.0 bax.

ALL EXISTING PRESSURE GAUGES MANUFACTURED 1962

PRESSURE COMPRESSOR (Moveable, Mode in Denmark).

VALMET VALV TESTER, Air Test A8

MEASURING RANGES:-

0-1 kp/em®
0- 10 kp/cm®
0-15 kp/em?
2 - 60 kp/em?
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KALYAN BOSE
SENIOR TRAINING OFFICER (ELECTRICAL AND INSTRUMENT)
TRAINING CENTRE
KENANA SUGAR CO.
e P.0. BOX 2632
KHARTOUM SUDAN

SITE

39 FITZROY SQUARE
LONDON WIP 5LL

3 MANUALS IN HUDRAULICS, MLS - 765
MAINTENANCE OF HYDRAULICS EQUIPMENT
SPAREPART CATALOG
ICTURES OF VALVES, TRANSMITTERS, CONTROLLERS
FOXBORO, FISHER AND PORTER, FOXBORO HARMANN AND BRAUN
SIEMENS, LEEDS AND NORTHRUP.
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BID LIST NUMBER:ASSALAYA BOILER 10
COST TABLE REF: AFR14060
DESCRIPTION: SPARE PARTS AND REPLACEMENTS FOR BOILER INSTRUMENTS

8ID
LISt
TAG/MARK QUANTITY DESCRIPTION

FOXBORO-YOXALL LIMITED

REDHILL, SUREIY, LIeLAD, 14 20
FOXBORD DIFFERENTIAL PRESSURE TRANSMITTER
MODEL 13A1-x2-L0

10 SUPRESSION KIT, PART N0, UO1228S

S SDCKET HEAD SCREW, 5.40 X /16", PART MO, X116P.B.
2 BRACKET, PART MO, 13868

10 SOCKET HEAD SCREW, 6.32 X §/16", PART N0, UD124EZ
20 PAN HEAD SCREM, 5.40 X §/32", PART NO, X1002B

8 SPRING ASSEMBLY, PART NO, UO122HB

5 SCALE, MIN-HAX/0-50, PART MO, U102TF

10 RD, HEAD SCREW, 5.40 X 3/16", PART ND, 5137

16 PLATES, PART N0, 1388S

FOXBORD INSTRUMENT MAINTENANCE Tour3 and fixtures

5 CALIBRATING FIXTURE,

2 MICROMETER, "

5 TENSION SCREW, PART NO, CO13SYR

1 8" ORIFICE ASSEMBLY, FOXBORD SPEC, SHEET CO/3, STAINLESS ST,

MAX, STEAM FLOW 70,000 LB/H, 25 KG/80 CM, 437 DES C
WORKING STEAM FLOW 58,000 LB/H, 25 KG/S0 CW, 380 DEG C

1 4" ORIFICE ASSEMBLY, FOXBORD SPEC, SHEET COV/4, STAINLESS ST,
MAX, BOILER FECOWATER FLOW 70,000 LEB/M, 37.47 KG/SQ CN
WORKING BOILER FEEDWATER FLOW 58,000 LB/H

1 CONICAL ORIFICE ASSEMBLY FOR OIL FLOW
MAX, OIL <LOW 8000 KG/H, 24,6 K&/ S0 CM
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6ID LIST NUMBER:ASSALAYA BOILER 10
COST TABLE REF: AFR14060
DESCRIPTION: SPARE PARTS AND REPLACEMENTS FOR BOILER INSTRUMENTS

)
* LIST
TAG/MARK QUANTITY DESCRIPTION
FOXBORO-YOXALL LINITED
REDHILL, SURREY, ENGLAND, A1 2
- FOXBORD DIFFERENTIAL PRESSURE TRANSKITTER
WOEL 13A1-HK2-LD
5 SOCKET HEAD SCAEW, 5.40 X 3/16", PART M0, X116P.8,
2 BRACKET, PART ¥0. 13868
- 10 SOCKET HEAD SCREW, 8.32 X §/16%, PART W, U0124E2
20 PAN HEAD SCREW, 5.40 X §/32%, PART N0, X100
5 SCALE, MIN-MAX/0-50, PART ‘W0, (102TF
10 AD. HEAD SCREN, 5.40 X 3/16%, PART MO. 6137
16 PLATES, PART WD, 13885
FOXBORD INSTRUMENT MAINTENANCE TOOLS AND FIXTURES
5 CALIBRATING FIXTURE, PART WO. CO130LE/PSL
G o OmIFIcE plate , FOXBORO SPEC, SHEET CO/3, STAINLESS ST,
. MAX. STEAM FLOW 70,000 L&/H, 25 KG/8Q CM, 437 DES C
) WORKING STEAM FLOW 58,000 LE/H, 25 KG/SQ CW, 380 DEG C

BAILEY METERS AND CONTROLS LTD,

216 PURLEY WAY, CROYDON CRS 4HE

ENGLAND
AIR OPERATED CONTROL DRIVE YYFE AE €8,
MOOEL 7

-BAILEY INSTRUCTION BOOK StCTION E PB1-1, JUNE 1988, PAGE 24
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8ID LIST MUMBER:ASSALAYA GOILER 12

OESCRIPTION: SPARE PARTS FOR INSTRUMENT AIR DRYER
ORYVENT LINITED
HOLLYGROVE HOUSE, STAINES ROAD
HOUNSLOW, MIDOLESEX, ENGLAND

BID 13
LISt
TAS/ WK QUANTTTY DESCRIPTION
AIR DRYING PLANT, TYPE RCL 38, SIZE E/R/51/D, 195 SCFN,
MOAKING PRESSURE 100 PSIG, SERIAL WO, -
INSTRUCTION 800K C.2, ISSUE 2, MAY 1989
1 TINER ASSEMBLY COMPLETE, PART NO, 4428V-4428/1V
TAG: TIMmERassembly for instrument air dryer

4 3 WAY SOLENOID VALVE, PART MO, 4813V
TAG: 3 WAY SOLENOID VALVE FOR INSTRUMENT AIR DRAYER

2 1 INCH PISTON VALVE, PART NO, 5331
TAG: 1 INCH PISTON VALVE FOR INSTRUMENT AIR DRYER

2 2 INCH PISTON VALVE, PART MO, 6335
TAG: 2 INCH PISTON VALVE FOR INSTRUMENT AIR DRYER

n

PISTON VALVE SEARED KIY, PAMT WD, 53356/1
TAG: PISTON VALVE SPARES FOR INSTRUMENT AIR DRYER

4 ABSORBER INSERT, PART NO, 5185
TAG: ABSORBER INSERT FOR INSTRUMENT AIR DRYER

1 18 INCH THERMOSTAT, PART N0, 4457/2
TAG: THERMOSTAT FOR INSTRUMENT AIR DRYER

1 NEON LIGHT, PART NO, 4759/V
TAG: NEON LIGHTS FOR INSTRUMENT AIR DRYER
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BID LIST NMUMBER:ASSALAYA BOILER 13

COST TABLE REF: AFR14060

DESCRIPTION: SPARE PARTS FOR BOILER FEEDWATER PUNP
SULZER BROS, LTD,
SUN FOUNDRY, DEWSBURY ROAD
LEEDS 11, ENSLAND

* 330
LISy .
TAG/ AN QUANDTY CESCRIPTION
_
BOILER FEEDWATER PUMP, SULZER TYPE HPL 4SN 30 12-1/2 L20,
- SERIAL MO, 8734, 278 CU WM, 1250 FT HEAD, 2850 RPN, 490
WP, 6" IMLET, 5* DISCHARGE
) 4 PACKING BUSH FOR CASING ELEMENT, PART MO. 11.2

TAS: PACKING BUSH FOR BFY PUNP

S0 JOINT RING FOR CASING ELEMENT, PART 30, 11.12
TAG: BASING ELLMENT PACKING RING FOR BFY PUNP

1* OLPFUSER AND GUIDE PLATE, PART MO, 20
TAG: DIFFUSER AND GUIDE PLATE FOR BFY PUMP

15 PACKING BUSH FOR OVERFLOW PIECE, PART ND. 21.3
TAG: OVERFLOW PTECE PACKING BUSH FOR BFW PUMP

2 PUNP SHAFT, PART MO, 31
TAS: PUNP SHAFT FOR BFY PUMP

4 OFF~SIDE PACKING SLEEVE WITH HEX COLLAR, PART WO, 31.2
TAG: OFF-SIDE PACKING SLEEVE FOR BFY PUMP

6 COUPLING SIDE SHAFT SLEEVE, PART MO, 31.24
TAG: COUPLING SIDE PACKING SLEEVE FOR BFYW PUMP

2 DISTANCE SLEEVE, PART MO, 31.28
TAG: DISTANCE SLEEVE FOR BFY PUNP

€ BALANCE DISKE, PARY MO,
TAG: BALANCE DISC FOR BFW PLI I

: ' 2 COUNTER BALANCE DISC, PART M0, 32.%

TAS: COUNTER BALANCE DISC FOR BFW PUNP

10 JOINT RING, PART MO, 32,14
TAG: JOINT RING FOR BFW PUNP

] WEARING RING FOR BALANCING DISC, PART MO, 32,2
TAG: WEARING RING FOR BALANCING DISC OF 8FW PUMP

6 WEARING RING FOR COUNTER BALANCING DISC, PART NO, 32,3
TAG: WEARING RING FOR COUNTER BALANCING DISC OF BFW PUM

10 OFF~SIDE JOINT RING FOR BEARING SUPPORT, PART NO, 41,25
TAG: JOINT RING FOR BEARING SUPPORT OF BFW PUMP
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OESCAIPTION:  OIL BURNER SYSTEM
HAMWORTHY ENGINEERING LTD.
FLEETS CORNER, POLE
DORSET 8H 17 7LA, ENGLAND
8I0
LIST
TAG/MARK QUANTITY DESCRIPTION
SPARE PARTS FOR OIL BURNER TYPE SHMK WITH GUICK RELEASE
COUPLINGS
20 ATONIZER, ITEM NO, 10, PART NO. 33290/77%
YAG: OIL BUANER
3 N AMSEMILY, CONPLETE
TAG: OIL BURNER
5 CAPNUT 3H WKIL/2, MILD STEEL
TAS: OIL BURMER
10 FLEXIBLE HDSE, 1/2" NB X 4 FT LONG, WITH HANSEN 1/2%
FPT QUICK RELEASE COUPLING
TAG: OIL BURNER
SPARE PARTS FOR OIL PUMP, HAMWORTHY TYPE SHA 860-13L3,
SERIAL NO. 6.0, 34965-01/02, PUBLICATION NO, PCH 1017
2 INSERT, PART MO, 2
TAG: OIL PUNP SER, WO, 6,0, 34985~01/02
z AUXILIARY BEARING, PARY KO, @
TAG: OIL PUMP SER, NO, 6,0, 34985-01/C%
2 MAIN SCREW, PART MO, 12
TAG: OIL PUMP SER, NO. G.0. 34985-01/02
2 AUXILIARY SCREW, PART NO, 13
TAG: OIL PUNP SER, WO, 6.0, 34985-01/02
4 JOINTS 5-3, PART N0, 22
TASs OIL PUMP SER, NO. 6.0, 34985-01/02
4 JOINTS 2-5, PART NO, 24
TAB: OIL PUWP
4 JOINTS 10-4, PART WO, 29
TASs OIL PUMP SER, N0, 6.0, 34985-01/02
2 OEEP GROOVE BEARING, PART NO, 34
TAGs OIL PUMP SER, NO. 6.0, 34985-01/02
2 CIRCLIPS, PART NO, 35

TAG: OIL PUMP SER, NO. G.0, 34985-01/02

SPARE PARTS FOR OIL PuMP, |
SERIAL NO, 35833-1, CAPACITY 22800 KG/H, 1450 RPM,
INLET 100 MM, OUTLET 125 MM, INSTRUCTION BOOK OWG, A10430
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WEAR RING, PART NO, 32,2
TAG: WEARING RING FOR LOW CAP, BFP

WEAR RINS, PART NO, 32,3
TAG: WEARING RING FOR LOW CAP, BFP

JOINT RING, PART MO, 41.25
TAG: JOINT RING FOR LOW CAP, BFP

OFF-SIDE BEARING BUSH, PART NO, 43
TAG: OFF=SIDE BEARING BUSH FOR LOW CAP, BFP

COUPLING SIDE BEARING SUSH, PART MO, 42

TAG: COUPLING SIDE BEARING BUSH FOR LDW CAP, BFP

COUPLING SIDE LANTERN BUSH, PART ND, 51.4
IMPELLER FOR LOW CAPACITY BFP, PART WO, 30
TAG: IMPELLER FOR LOW CAPACITY BFP

KEY FOR IMPELLER, PART NO. 31.11
TAG: KEY FOR IMPELLER OF LOW CAP, BFP

PUMP COUPLING COMPLETE
TAG: PUMP COUPLING FOR LOW CAP, BFP



= 70 =

20 OIL SEAL, COMPONENT NO, G 978, ITEN NO, S8

10 CAM SHAFT AND PINION, COMPONENT NO, D 4504SC,
ITEM MO, 61
20 O-RING GASKET, COMPONENT NO. DO 113C, PART MO, 64
20 BEARING, COKPONENT MO, # 263, ITEM MD. 66
10 CIACLIP, COMPONENT MB. R 330, \TEM WO, €8
10 ROLLER PIN, COMPONENT W), G 948, ITEM MO, 68
10 CANS MOLY GREASE CONTAINING ROCOL, COMPONENT NO, MT 285, PACKED
IN 1 LB CAN
10 Pilot stem spring comp no. 6971 , Item no.44
20 Pilot beam spring comp no. 6957, Item no.34
10 Adjusting nut comp no. G 968 Item no. 27
10 Eye bolt comp no. H 252 Item no. 28

10 Adj. pibot comp. no. G 967, Item no. 29

Page 31, 10 Pilot valve assy
Model AE68
Comp no. G 989, Item no.2
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3 AUXILIARY BEARING, PART MO, 8
TAG: OIL PUMP SER, NO. 35633-1

18 ADJUSTING SCREWS, PART MO, 18
TAG: OIL PUMP SER, ND, 358331

10 O-RING, PART MO,
» YAS: OIL PUMP SER, MO0, 358331
- 4 0~RING, PART MO, B4

TAGs OIL PUMP SER, NO, 358331

’ 4 O-RING, PART MO, 88
TAG: OIL PUMP SER, WO, 358331




2 ORIVE SIDE LANTERN BUSH, PART MO, 51.4
TAG: ORIVE SIDE LANTERN BUSH FOR BFP

8 LANTERN RING, PAAT NO, 63.1
TAG: LANTERN RING FOR 8FW PUMP

2 COUPLING SIDE BEARING BUSH, PART MO, 42 b
TAS: COUPLING SIDE BEARING BUSH FOR BFY PUMP

2 MOUNTING OISC FOR DIFFUSER AMD GUIDE PLATE,
PART NO, 13,35
TAG: MOUNTING DISC FOR BFY PUMP

) INPELLER FOR BRY PuMP
8 0Y FOR INPELLER, PART MO, 31.11
TAGs KEY FOR IWPELLER OF BFW PUMNP

| PUNP COUPLINS COMPLETE
TAG: PUMP COUPLING FOR BFW PUNP

LOW CAPACITY BOILER FEEDWATER PUMP, SULZER TYPE HPL
20-10-20, SERIAL WO, 84738, 235 6PW, 1250 FT HEAD, 2950
RPM, 5" INLET, 4" DISCHARGE
25 JOINT RING FOR CASING ELEMENT, PART NO, 11.12
TAGs JOINT RING FOP. CASING ELEMENT OF LOW CAP, BFP

6 LARGE WEARING RING, PART WO, 11.12
TAG: LARGE WEARING RING FOR LOW CAPACITY BFP

15 PACKING BUSH FOR OVERFLOW PIECE, PART NO, 21.3
8 DIFFUSER AND GUIDE PLATE, PART NO. 20
TAS: DIFFUSER AND GUIDE PLATE FOR LOW CAPACITY BFP

2 PUMP SHAFT, PART MO, 31
TAGs PUMP SHAFT FOR LOW CAPACITY BFP

3 OFF-SIDE SHAFT SLEEVE WITH HEX COLLAR, PART WO, 31,2
TAG: OFF-SIDE SHAFT SLEEVE FUR LOW CAPACITY BFP

] COUPLING SIDE SMAFT SLEEVE, PART NO, 31,24
TAG: COUPLING SIDE SHAFT SLEEVE FOR LOW CAPACITY BFP

S DISTANCE SLEEVE, PART WO, 31.28
TAGs DISTAMCE SLEEVE FOR LOW CAP, BFP

3 SALANCE 018C, PART MO, 32
TAGs BALANCE DISC FOR LOW CAP, BFP

a COUNTER BALANCE DISC, PART M, 22.4

10 JOINT RING, PART NO, 32,11
TAG: JOINT RING FOR LOW CAP, BFP
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15 KIT SP 6801 FOR DRIVE TYPE AE 68PB, CYLINDER ASSEMBLY
SP 6801 INCLUDING:
-1 ROD PACKINS, E 113
-4 FELT, E 709
=2 GASKET, H 181
=4 ROD O-RING, H 191
-2 PISTON O-RINS, DO 923C

15 KIT SP 6803 FOR DRIVE TYPE AE 66PB, CYLINDER ASSEMBLY
§P 8801 INCLUDING:
~1 BRAKE LEVER SPRING, D AL
-1 BELLOW ; D 466
- -1 SPRING, 6 508
-4 SPRING, G 507
’ =2 DRAKE LEVER, D 42978C

15 KIT 6P 8820 FOR DRIVE TYPE AE 68PB, CYLINDER ASSEMBLY
8P 6801 INCLUDINGS
' =2 PILOT VALVE GLEEVES, E 427
=2 PILOT VALVE SEATS, E 428
-1 CAM ROLLER PIN, G 848
—~1 PILOT BEAM SPRING, G 597
—1 RANIE SPAING G- S, 6 869
=1 PILOT VALVE STEN SPRING, G 871
=1 PILOT VALVE SPRING, G 981
=3 FILTER SPRINGS, G 884
=4 PILOT VALVE PLUS SPRING, G 987
-1 BELLOWS AND PIPING, € 932
-1 PILOT VALVE STEM, 6 989
=2 CIRCLIPS, H 233
-1 SPEED CONTROL WASHER, H 238
-1 ENVELOPE, W 239
. -2 CIRCLIPS, W 245
- FLLTERS, N 314
-1 PETCOCK LUBRICANT, H731
=1 RANGE BPRING 3-15 PSIG, L 300
-3 0-RINGS, DO 100C
-3 0-RINGS, DO 101C
=1 CAM ROLLER, D 480575

=BAILEY INSTRUCTION BOOK E P8Y-1,

:) 15 28A "SHAKE PROOF" WASHER,
ITEM MO, 1§
¢ 10 £8A X 6/18" HEX HEAD SCREW, ITEX N0, 17
15 " UPPER DRIVE ARM, COMPONENT MO, G 845, ITEM MO, 18
20 4BA X 1/4" ROUND HEAD SCREW, ITEM MO, 45

48A STANDARD WASHER, ITEM M0, 48

20 VALVE HANDLE, COMPONENT ND, G 851, ITEM MO, &7

20 NEEDLE ROLLER RACE, COMPOMENT NO, W 280, ITEM ND, 55
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SPARES FOR DEAS - WEIGHT TESTER . SERIAL NO. 9143 FIG 280 L 3

ITEM PART NO. DESCRIPTION QTY
1 PA/536 Leather Bucket 1
2 PA/2868 Leather Back = Up Washer 1
2 PP4A5-17 Bonded Seal 1
3 PP 45 - i Bonded Seal 1
4 51108 Bearing 1
5 PA/2322/1 Sub- Assembly of Nut Spindle with stop, 1
20 P/9482 Barrel 1
21 PA/2T73 Piston Bead L
23 PA/570 Bucket Holder 1
7 FP 45-D  Bonded Seal 1
8 Q/16T1 Piston/Cylinder Assembly 1
9 PP 45~ C Bonded Seal 1
2 PP 45 -~ 7 Bonded Seal 3/8 BSP 1
10 FP 45 - 8 Bonded Seal % BSP 1
24 PP 45 -3 Bonded Seal 1/4 BSP, 1

PACKING LIST ~ AS MENTIONED IN MAINRTENANCE & OPERATING INSTRUCTIONS s
THE TESTER SUPPLIED COMPRISES 1
ITEM (D) TOOL ROLL CONTAINING 3

1 -~ CONNECTION 3/8° BSP.
1l - CONNECTION 1/2» BSP,
1 - ANGLE CONNECTION,

1~ ADAPTOR 1/4 BSP,

1 - ADAPMR 1/2 BSP

1 - SPIRIT LEVEL.

4 -~ FEET,

1 -~ POINTER REMOVER.

1 - POINTER PUNCH.

2 = SPANNERS,

1 - ALLEN KEY,

1 ~ PACKE?T OP MISCELLANEOUS SEALS
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ITEM (B

» 1 - DUST COVER,
BUDENBEERGE GAUGES -
ITEM  DESCRIPTION QTY
- 1 Merowrry ~ IN ~ Steel Thermometer No. (227924) Range
0 - 120°C 25
' 2 Adbsolute pressure. Gauges Stainless steel Diaphragm
Two Scale 0 § 76 Cn  Hg, Range . 20
3 Absolute Pressure Gauges Stainless Steel Diaphragm
Scale 0 - 76 Cm Hg. 20
"\ 4 Pressure Gauges ( EYIRULIC ) Range O - 120 Kg/CmZ e 4
connection 8" BSP 20
5 Pressure Gauges Range O - 10 Kg/Ca’ connection #* BSP 20
3 Standard Pressure Gauges O ~ 25 PSIG X O - 2 Kg/Cn® with
4» BSP, Connection ( Two Soales ) 5
71 Absolute Pressure Gauges 0 -~ 760 mm Hg, with cennect-
ion 4 BSP ( STANDARD ) 2
8 Absolut Pressure gauges 0 — 760 mm Hg, with connection
§ BSP STANIARD , 3
9 Pressure Gauges to Read Air pressure 3 - 15 PSIG INTO
0 ~ 25 Kg/ca’ SCALE , 5
; 10 Mercurry in Steel Thermometer Scale 0 - 3008¢ s
1 Mercury in Steel Thermomster Soale O ~ 400°C s
12 Pressure Gauges Ranges 0 — 40 Kg/Cx? with cemnection
| ' # BsP, 3
13 Pressure Gauges Ranges 0 ~ 40 lg/Clz vith cennectiom
4 * » BSP, s
. bV Pressure Gauges Ranges O -~ 10 Kg/an vith cennection
4 BSp 19
- 15 Pressure Gauges Range 0 -~ 20 Kg/Cl2 wvith connection % *
BSP. 10
16 Pressure Cauges Ranges 0 - 50 Kg/(!n2 wvith connection

Ber. 10
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THOMAS BROADBENT & SONS LIMITED,
HUDDERS FIELD.
YORKSHIRE HDI 3 ER

ENGLAND,

PNEUMATIC SPARES PARTS FOR WHITE SUGAR CENTRIPUGAL

MACHIKES,

ITEM

SERIAL NO, H 91751 - 8,
DESCRIPTION Q TY
Plough Multi Module Panel, 3
Brake and feed Multi Module Panel Patent Ko. 1293147

FROD. No, MM 66 BS,

4 Way Solenoid Valve Ref, No. 9 - 170 ~113~00 ~ 02=50 HZ
Schrader No, 43114 MS -~ 100 10

” 0"RingRef.llo.6-715—180-49-07 SCHRADER

No, 3454 ~ 40 50
DESCRIPTION _* QTY

Piston Cup Ref, No, 6 = 716 - 092 ~ 39 - 00
SEARDER NO, 53004 P~ 5 40

BESTOFELL MOEREY LIMITED
190 - 196 BATH ROAD
SLOUGH, SLI 4 IN, ENGLAND,

DESCRIPTION 3 TY

Penumatic Mobary Switches Dimentional Details
the same as SOI/F 83
( Customer Pletcher & Stewert, January, 1975 ) 3

Penumatic Mobry Switches Dimetional Dital the
game as SOI/P 83, with rod Length 1 Poot

Level Switches for Bulk Materials type No, MF1 ~
D 3 A, Serial No, 75 - 10 3
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k] 1 0 133 w Primary Neasurement I'osut ( Jtea).
4 1 o 133 sT Secondary Set Fiont ..nd #Zsawrement Pointer
Pointer ( Black) .
Yy 20 00 132 54 O - Ring 5/32 10X 9/ oD .
6 8 S 0 - Uings, 11764 ID X 516 €D .
1 1 @ 135 S8 Aspirator Asseably .
6 2 ® 135 & Gasket ,
9 10 0129 A1 Rubing .
10 ) § o 134 F° Gasket .
11 1 Co 133 &x Transmitter isscally .
12 2 0 138 Fr Tube .
13 2 U0 102 E¥ Nozzle .
14 1l 00 133 4y Receiver Assecbly ,
15 1 o 14! Ea Switch Assembly .
16 X W 127 o 0 - RUng, 1/ 1L X 1/4 OD
17 2 0 14 ¥ Gasket .
18 1 00 141 AA Secordary Cont:nller .
19 2 ™ 14 P& Gasket .

 2e— o . j}.lf,AK
POPO=TIONY. PLUS & NG~ 3~

2 2 C0 135 k¢ Casket .

21 1l 14 ¥z Primary Control! Umit ‘uesolly .

22 16 00 134 EX 0- Ring , 3¢°c4 I 3/4 0D,

23 16 0 134XW . O-HRing, 23/54ICX2/20D .

24 4 0124 1 0= Ring , /61 IL X 251€ 00
25 8 0 123 O ~ Ringa, 1/3 IDX 140D .

26 2 C 7335 %K Belay , M QC.

.27 - €0 100 % Casket .,

3 2 B 1270 PX Caoket . 2

SWITCH ASSEMRLY s~

29 2 0 134 ER CGasket .

X 2 134 P Diaphragu .

n 2 0 134 FS Cauket .

32 4 0 134 EA Kotaing Ming .

CONTROL UNIT ASSENBLY :—

35 8 m 134 &0 Retaining Riny: .
34 8 0134 B8 Netuining lUrgy.
35 2 00 134 1L Mzzle .

K 3 0 1% £ Aliers
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_I_i_:_cz SEZ Part No. Deocrlzt ion

B 4 134 LC Matched Pairs of Lellow asseabdly . P
29 2 €0 134 BP Cagket . Z 2 .

Q 16 013} &X O - Ring , 35/64 Ib £ 3/4 0D . !

Q 16 124 Y 0 - Ring , 23/64 1D 21/zon . 5"

v, 4 oG 124 O\ Rotaining Ring . (_TAM ASSHARLY ) *
43 2 10 116 NY 0 - Ring 3/4IDX 7/6 00 . 2

44 2 on 123 &3 0 ~-Ring 36 1D X A6 0L 77

45 2 0013 X Gasket .

MARTFOLD ASSEMELY 13-

46 3 00 134 TF Gasket .
47 3 X0 145 LS 0 - Ring .
48 3 o 113 CE 0 - Ring .
) 3 00 134 TE Casket .
50 3 €0 127 0 - Rinz .
51 2 Co 133 VL Restrictor
s2 22 RO ax Tubing ,

RECOMUENTED SPARSS P31 (15 ) MODEL
102 PNEMATIC COMSOTROL SHELVES
AD TYPE 102 CONNZCT R SET STYLE ' B¢

1 1 0 1B 2C ° Power plug asvy. (110 /227 )
(mm,C,m, ,8,)-.

2 6 0 135 BT Screen ,

3 5 00 123 aX t 0 Ring .

4 6 BO110 £8 ' O ' iting .

5 1 013 X% Below Pneunatic plug escy .

M1 M , N1900 , K)WF, L0322 Controllers
without EXt. Conn, tu leset boll~.e ( CO,
a, e).

o6 AW zA M1OM , MIYOP , ML WZ with Ect, Comn,
to reset bellows ¥ 300 , M1 PR , M1 YFB
bathh or M1 YMC civicile eoniroller Ml OPX,
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A _ dJoint programme in Sudan undoer

Sudan Sugar Rehabilitation Pro ject

Between

SPIC and UNTDO

Project Title : Training component of the Sudan Rehabilitation
Project (Credit 1506 SU)

Project Number: SF/SUD/86/003

To : Mr. W. KAMEL
Chief.Section for Integrated Industrial Projects
From :  ABD EL AZIM BEDEWY

Expert 1n Sugar Technology

Duty station : Sennar Sugar Training Centre
Subject : Final report

Purpose of the project :

To provide short_term advisory services to monitor the
development of the implementation of Phase I of the project and
to assist the Government and UNIDO to decide on the mode of ac-
tions to be taken to formulate the project document for Phase II.

The overall purpose of the project SF/SUD/86/003 is to
strengthen the training capacity of S5.5.T.C. for audio_visual
methodologies, materials and techniques for a modular training
system for performance oriented criterion referenced training for
up_grading the technical know_how and supervisory skills of

training officers, trainers and instructors.
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Labratory and quality control
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Research and planning

2.5_ Production General supervisor
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~Manpower requirements and qualifications
=~Jor_Description for the supervisors for sugar technoloqgy
Introduction

In order to write down the detailed informations regarding
the manpower ‘}eguirements and qulifications needed for the
production sector in a sugar mill from the sugar technology point
of view, the expert finds it necessary to draw a scheme and
descripe briefly the outline of process for manufacturing cane

sugar aiming to define and explain the actual jop description of

the workforce.

1- Qutline of Process for Manufacturing cane suger

1.1_ The attached flow diagram shows the process as carried out
in modern plants.

1.2_ Extraction of Juice

Juice extraction by crushing the cane between massive

roller is the first step in suger processing. The cane is
first prepared for grinding by revolving knives that cut the
stalks into chips., by heavily grooved crushers that break

the cane and express a large part of the juice. Mills con-

sist of multiple units of three_roller combinations through
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which the crushed cane or bagasse Successively passes. To
aid in the extraction of the juice sprays of water or thin
Juice directed on the blanket of bagasse as it emerges €rom
each mill. unit help to leach out the suger. The process
termed imbibition.

In best milling Practice more than 95% of sugar in the
cane goes into the juice., this being called the extraction

The final bagasse, in most sugar mills goes to the bojlers

as fuel. although bagasse is used as a raw material for

wallboard or paper manufacture.

_ Puification of Jujce: (Clarjficatjon)

The clarification Process des'gned to remove beth
soluble and insoluble impurities in the cane Juice, wus.ng
milk of lime and heat as clarifying agents. Heating of 1imed
juice coagulates albumin, fats, waxes and gums and
precipitate.

The precipitated muds Seperate from the clear juice Fv
sedimentation using continuous closed_tray clarifiers. The
muds are filtered on rotary_drum vacuum filters. The f({1\-

tered juice returns goes directly to clarified juice and the
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press_cake is discarded. A wide variety of the lime and heat
treatment has devoloped by the application of
phospho_defecation or sulpho_defecation process ziming to

improve the clarity of the juice.

Evaporation

The clarified juice contains about 85% of water.
Two_thirds of this water is evaporated in vacuum multiple
effects censisting of a succession of vacuum_boiling bodies
arranged 1in series that each succeeding body has a higher
vacuum and therfore boils at a lower temperature. The syrup
leaves the last body continuously with about 65% solids anil

35% water.

Cryatallization

Crystallization takes place in a single_effect vacuua
pans, where the syrup 1is evaporated until saturated with
sugar. Evaporation continues until we get a mixture of crys-
tals and syrup forming the so called mnassecuite. The strike
is daischarged though a foot valve into a mixer or crystal-

lizer. The boiling of massecuites and the rebsiiing of the
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molasses are carefully controlled and carried out by boiling

Systems chosen to suit many conditions.

Centrifugalling or Purging: Reboilig Molasses

The massecuite from mixer is drawn into revolving
machines called centr: fugals lined with perforated Wwire
cloth or metal sheets. This perforated lining retains the
Sugar crystals while the mother liquor or molasses passes
out.

In the three_boiling system as shown in the flow
diagram, the first boiling using pure syrup yields sugar and
A_molasses, which is returned to another vacuum pan to be
re_boiled forming B_massecuite which in turn yields a second
Crop of crystalls. A_sugar and B_sugar consititute the com-
mercial output of the factory. The B_molasses in turn is
re_boiled on a footing of Syrup to form C_massecuite. The
C_scgar is mingled with Syrup and used as footing for A &
B_massecuite.

The final molasses which i3z a heavy viscous materials

is usually used as a4 raw material for Several industries.
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1.7_ Draying and Packing

.1

After the suger has been discharged from the
centrifugals it has to be conveyed to the drier due to the
fact that Ehe purged sugar usually contains +0.7% water.
After drying suger has a moisture content +0.05%. The dry
granular sugar is packed either in jute bags or kraft paper

sacks.

Manpower Organization

In order to achieve a good managment for Sugar process-—
ing and to establish a perfect supervising and close con-
trolling system for the different areas of activities in
direct concern with producing sugar, the sugar factory is
divided into two main sections. let us nominate these tw-
Sections as section A and section B. Each of these two sec-

tions is subdivided into 3 stations as follows.

Section.A

This secticn comprises all areas of activities starting
from juice extraction and ending by syrup production and is

sukdivided into the following subsections:
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1_ Juice extraction and treatment station.

2_ Clarification and mud filtration station.

3_ Evaporation station.
Therefore the management of section A is carried out by a
General Suﬁérvisor assissted by three -supervisors each is
responsible for one of the three stations. The jop descrip-
tion and qualification of the above mentioned staff will be

outlined later.

Section.B
This section comprises all areas of activities starting

with syrup boiling and ending with sugar packing. It is sub-
divided into the following section:

1_ Crystallization station.

2_ Centrifugalling station.

3_ Drying and packing station.
Management of section B is carried out by a General Super-
visor assissted with three supervisores, each is responsible
for supervising one of the three stations. The jop descrip-
tion and qualification of the above mentioned staff will be

outlined latter.
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3- Due to the Iact that sugar factories are working in the
three_shift system to cover 24 hours work for continuous
production, each shift should need the following staff:

1_ Supe-intendent
2_ General supervisors
6_ Supervisors
Therefore the whole staff for 3_shift will be:
One Production Manager.
Three Superintendent
Six General Supervisors

Eighteen supervisores
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MANPOWER ORGANIZATION. CHART -

Production Manager
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Shift‘No. 1 Skif% No. 2

Superintendent Superintendent
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General'Supervisor
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( Section B )
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' i, i !
_ Supervisor Supervisor Supervisor ;
Juice extraction clarification evaporation
and treatment and mud filtration
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i
Supervisor Supervisor Supervisor
crystallization centrifugaling drying , packing
station station station




Pozt title
QQualifications
Expartise
Supervisor
General
Descriptison of

the jop

Duties and

capacities

- 820 -

Job Description

Production manager
Academic
Post experience at least 16 years.

Factory manager

Planning to operate the factory at full
capacity and best quality, also the follow up
processing results and find out solution to re-
late problems. Also to rationlize input rates

in order to maximize factory productivity.

.. To participate with factory manage:rs in laying-

out the plan to turn the factory at full
capacity of machinery and to produce at best

standards.

.To follow-up processing results. To give tech-

nical guidance and adminis*rative orders to
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achieve production plan.

.Responsible for production quality at entire

phases in order to insure quality of final

specified products.

-To give operation orders particularly concern-

ing safety of personnel and equipment.

.Planning to rationalize input requirements, to

review specifications thereof, to procure
proper materials and to maintain sufficient

supplies required for the processing season.

.Planning to economize wrapping materials at

proper specifications: to procure and maintain

sufficient supplies of same.

-Responsible for correct storing of products and

input requirements to avoid deterioration.

.In charge of achieving proper rates of

materials consumption, to economize power and
input requirements in order to attain optimum

costs.

.To study and follow-up training programs at his

department and in charge of raising personnel
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skills, to follow—-up their works and to

evaluate their achievements.

.To study locations of bottle—-necks or

shortages. to recommend amendments, improve-
ments and rehabilitation of factory equipment
to overcome obstacles that may affect quantity

or quality of products.
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Job Description

Manager. laboratory and quality control depart-

ment.
Academic
16 years

Factory manager

In charge rfor studying. recommending criterion
for various phases of production.to designate
control positions and to define ways and means
of its execising. limits of margins. to or-
ganize its course as well as to apply chemical

control on phases of production.

-In charge for soundness of chemical control

as aforementioned

.Responsible for exercising control over variocus

sources of losses and to recommend means of

their avoidance.
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3.To study and recommend processing standard: as
well as to designate control locaticns
throughout operation and processing. Also take
necessary measure to up—-grade quality to *he
desired level.

4.In charge of analysing supplied materials by
purchasing department.

5.Planning research programs, oversee triai- to
ameliorate processing in order to attain proper
specifecations.

6.To recommend specific training courses for per-
sonnel at the department under his charge He
is responsible for raising their skiils, to
foliow-up their achievements and to evaluate
their works.

7.In charge for ~ontrol that wrapping mats: iels
are identical to specifications.

8.To participate with production manager to st.idy
and finding-out solutions to technicai
obstacles that may confront production or may

affect its quantity or quality.




Job Description

»

| Post title : Production superintendent
Qualifications: Academic

- Expertise : : 14 years
Supervisor : Production manager
General

description of
the jop

To follow-up achieving production programs per

shift which he is in charge, efficiently and at
the required quality.
Duties and
capacities : 1.To follow-up operating equipments throughout
his shift at maximum capacity and best quality.
2.To recommend proper amendments pertaining
production scheme in order to raise production
efficiency and quality.
3.To study means to avoid bottlenecks either in
quantity or quality.
4.To follow up progress of training courses

rendered to his assistants to raise their




skills.

5.To study technical means to treat reasons of

losses in production.

6. To study and recommend obstacles that may con-

front running the factory either from the angle

of production quantity or quality.

7.To achieve ratios of input according to ap-

proved standards in order to achieve optimum

costs.

8.To follow-up maintenance of equipment to avoid

any possible delay at ihe shift which he is in

charge.

9.Responsible for soundness of equipment and

safety of personnel at his shift.

10.To carry-out whatever capacities of production

manager as delegated.
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Job Description

Post title : Manager. research and planning

Qualifications: Academic

ay L o

Expertise :° 14 years
Supervisor : Production Manager
General

Description of

the jop : To carry-out studies concerning production
plans and their amendaments, also concerning
power — consumption decrease, economizing input
requirements, to avoid production bottle-neck:
at the factory. to follow-up reasons for losses
in materials and products, to give orders tc
avoid shortages, to follow—up training courses

and to raise personnel skills.

b i ied b Y D D

Duties and
capacities : 1.Prepares necessary studies to achieve produc-
tion plans for the shift who presides over.
2.Prepares studies concerning power reductiqp and

- in-put consumption to attain approved standards

]
]
]




and to rationalize production costs.

3.To study actual ratios of materials and various

input requirements. Also he analyses reasons
of deviation in production costs.

f4.To recommend amendments pertaining production
plan at the factory to attain production in-

crease in quantity and quality.

5.To search for reasons of losses in materials

and production at all processing stages, in the
meanwhile giving orders to treat any deviation

in results.

6.To oversee training course at the department

and care to raise personnel skills and
following—up their worke as well as evaluate

their achievements.

7.To recommend amendments to avoid shortages and

to study ameliorations, rehabilitation of fac-
tory equipment leading tc raise production and

improve its quality.

8.Planning to economize wrapping-materials at

proper specifications.

9.To recommend what he deems fit to solva tschni-
cal and administrative obstacles in order to

attain factory objectives.




Post title

Experience
Supervisor

General

Description of

the job

Duties and

capacities

Qualificatipns:J

Job Descrigtiqg

General sSupervisor, production division

Academic or high school or intermediate

{adv.level) {(ord. level)

8 years - 13 years = 15 years

Production Superintendent

In charge of carrying out ordinary works at his

division to attain maximum efficiency at best

quality and to avoid reasons for losses. Also
to care for safety of personnel and equipmer!

at his division.

-Responsible for the attentive running of work

at his division and in charge of carrying out
the duties of the division at maximum ef-

ficiency and to insure production quality.

-In charge of control, distribution of work

among personnel who are accountable for any




defect also in charge of industrial safety.

3.To carry-out approved processing instructions
within his sphere of work to achieve working
objectives at the appropriate technical stand-
ards.

4.1n charge to avoid material waste., to care for
maintenance. input materials and power consump-
tion.

5.In charge of preparing orders according to
specific instructions and to follow-up im-—
plementation theirof.

6 .Responsible for safety of personnel and equip-
ment, to care for proper maintenance and per -
formance at factory workshop.

7.In charge of maintenance work at his devision
efficiently.

8.To recommend appropriate amendments pertaining
industrial operations, to care for equipment
storage and means of their maintenance.

9.To suggest training courses to raise personnel

skills at his division.

10.To follow-up storage of spare parts ard in--put

materials at his division.




Posat title :

Qualifications:
Expsrience :
General

description of

the Job

Duties and

capacities

Jdb Description

Supervisor. production division
High school or Intermediate
(adv.level) {ord.level)

S years 7 years

To oversee production operations, maintenance
work at his division, to care for proper use of
tools and machinery. to supervise day-to-day
works and care for the proper use of equipment

and materials.

1.To oversee production hangars, to control
production and maintenance work at proper
technical standards, to rationalize use of
materials, tools and equipment.
-To supervise specific production sections
within his responsibility and to follow-up day-

to-day works according to proper technical
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standards.

3.To avoid industrial and mechanical waste.

4.To attain production standards according to in-

structions.

5.To oversee operation cycles including putting

machines “on" or "off" to carry out maintenance

and periodic cleaning.

6.To care for running the proper number of fac-

tory equipment according to nstructions.

7.To rationalize use of industrial materials and

chemicals.

B.Administrative and technical control over per-

sonnel at his division and he is in charge of

their training and improving their skills.

9.In charge of industrial safety and proper tidi-

ness at work-sites.

r~
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Sugar Technology Trainer: Required specifications:

Qualifications :

Expertise

Post experience:

Academic, preferrably from any of the following

faculties:

a.B.Sc. (Science), Faculty of Science

(chemistry and physics).

b.B.Sc. (Agriculture), food industries &
physics)

c.B.Sc. Chemical Engineering.

All activities pertaining sugar industry .
processing practice, control, management,
training in respect of sugar technology par-
ticularly at developed countries training
centres and preferably participated in similar
symposiums and related courses., having capacity
to explain and exhibit technical datum to
trainees in an expressive style.

10 years at least in practical activities in

addition to operaticnal and production manage-

ment.




Field of expertise:

Sugar technology trainer should have practised
in operational management as follow:

1.In the field of chemical control in sugar in-
dustry particularly:

-a) Practising all sorts of chemical analysis.
b) Having keen knowledge of technical
specifications for various Processing stages.
€) Analysing laboratory information to conclude
positive and negative aspects of this industry.
2.Practised quélity control. particularly:

a) Knowledge of local and international stand-
ardized specifications of final product (i.e.
sugar)

b) Knowledge of permissible margins in stand-
ardized specifications, localy and abroad.

€) Knowledge of factors having effects on
products quality.

d) Treatment of product in breach of standard
specifications and ways to avoid non-conformity

theirof.




3.Practised and supervised production operations

management starting from production supervisor

up to production super intendent till promo-
tion to production manager in a period less
than 3 years.

4.Practised and supervised production activities
quantity and quality for a period not less than
five years.

5. Had the chance to visit sugar factories at ad-
vanced countries, and having know-how of recent
technolcgy in order to avail of this up-to-date
technology in our local factories.

6.Availed of opportunities to participate in con-
ferences and training courses to be informed of
up-to—date means of industrial management.

7.Having the potentiality to transfer technical
know-how and to explain same to trainees in a
convincing and simplified style tc prepare a

new technical generation.
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Connection between central training headquarter and branch
training centres: ¢
Objectives: . -
Amongst ma;n objectives at production factories is to .
devélop technical new-comers enabled to carry-out industrial
operations, in order to achieve optimum profits at least costs
which 1leads in general to improve economic situation of the
state.
Training centers:
Most tremendous industrial corporations having more than one
branch, seek to constituie main training centres beside training
units at each factory. In such a case inter-relations between
main training centre and units may be as follows:
1. Main training centre lay-out technical training programs in
production, engineering and administrative aspects while
training units "or branches" carry-out those programs.
2. Main training centre supervises implementation of training
courses as above mentioned. "

3. A frame work of training techniques is defined and level of
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tranees at factory units will be designated.
Main centre evaluates all aspects of training activities. and

estimate annual allocations required to meet expenses through

an annual budget.

Leval of training materials at main training centre:

Training at main centre will be restricted to carry-out ad-

vanced training courses particularly in the field of sugar tech-

nology and to stress on managerial training as follows:

1.

Economics of sugar industry together with an introduction to
up-to—-date industrial techniques in developed countries which
would lead tc progress of local industry in both aspects:
technically and economically.

Recent techniques of quality control in industry to be a
valuable assist to sugar technicians and managers and to
propogate knowledge about temporary specifications.
Disseminate knowledge about pollution as a resultof sugar ir
dustry and means of treatment, particularly drainage and how
to regenerate drainage water.

Economization of power consumption in sugar industry.

Sugar industry's by — products and economics of processing
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bagasse and molasses through converting industries to serve
national economy.

6. To recongnize alternative industries and materials to produce
alternativ? sugar products.

7. To teach and diseminate information concerning recent in
dustrial researches with the avowed purpose to develop 1n-
dustry and to reduce costs.

8. To prepare training courses in the spfere of human and social
relations to improve work environment and in orde: to attain
good relationships between managers and workers.

9. To designate and treat waste and how to eliminate losses in

materials and power.

Level of training materials at training units:

Training units at factories carry-out training technicians
on production processes at various levels to suit supervisors,
foremen or ordinary workers. Training will be on-site.
Materials to be delivered at units include the following:

1. Simplification of operation instructions including equipment
maintenance at various work-locations.

2. To clarify technical aspects that 1lead to avail optimum




capacity of equipment.

3. To explain industrial safety instructions with the objectives
to care for workers health and safety of equipment.

4. To train workers on plans for maintenance of mechanical or
electrical ﬁachinery or other tools for measuring and con-
irol.

5. To train workers on maintenance programs to avoid shut-downs

and delays consequently achieve maximum productivity.

Conclusion:

In case of presence of a main training center with af-
filiated wunits, the function of the main centre will be
restricted to managerial training on advanced level prevailed in
developed industries including economics, technical and ad-
ministrative curricula. This main centre will lay-out training

programs and supervise their implementation at affiliated units.

While training units be charged to train formen and workers
to raise their technical skills and enhance the daily achieve-
ments, Adoption of such a plan would raise productivity and

profitability. ‘
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Applied researches and development of Sugar industry:

Seccnd:

In order to enable training units to carry—out researches
in the sphere of Sugar industry, those units should bpe
provided with semi-industrial experimental plant for ap-
Plying research. and must be supplied with measure and
control equipment and related instruments to define and
register research industrial variables. Those experimen-
tal units would help clarifying industrial Processes and
assist in rendering objective researches for industrial
evoiution.

When production Season is over at Sugar factories,
managers would be convened to exhibit technical problems
which had negative results either in quantity os quality.
At the meeting, andg through exhibiting obstacles. a re—
Search scheme would be recommended and to select the ex—
Perimental unit to be charged with implementation in col-
laboration with training centre.

Most important Problems that confronted production fac-

tories in the Previous season were as follows:

Decline in cane-juice specifications during January and




Fourth:

February of last season due to cane inflicted by frozen

weather chemical treatment was necassary to overcome this
deterioration.

High degree of cane-juice viscosity and it was imperative
to searcﬁ for economic chemical materials to reduce
vicosity.

An increasing rate of loss in molasses. Whereas it was
required to find ways and means to control this loss and
improve commercia! product.

Bearing in mind item three above. a research scheme was
carried out depending on experimental unit. When ex-
periments were over, findings are to be dissimenated and

propagated to follow up their technical and economic ef-

fects.




Research Programme

I- Juice Treatment

Introduction

-~ The existing system of clarification applied in our fac—-

tories is as follows:-—

1_ Heating the cane juices up to 70<C

2_ Liming the hot juice with a milk of lime to PH 9.5
3_ Sulphitation to PH 7.5

4 Reheating the treated juice up to 104<C

5_ Decantation

The disadvantage of this classical process is that we obtain
a slightly turbid juice out from the clarifiers and a slight in-
crease of purity between the mixed juice and the clear juice.

In order to amelurate the characteristics of the clear juice
aiming to obtain better yield., it is requested to carry out the

following research Programme on the experimental plant.




Research Procedure & Objectives
Objectives
Application of fractional liming and double heating system
in order to achgeve the following objectives:-—
1_ Obtain & good clarity ‘or the clarified juice.
2_ Obtain a higher purity difference between the mixed Juice
and the clear juice i.e. purity of clear juice is +2
degree higher in pPurity compared with the mixed Jjuice

purity.

Proceaure
1_Add milk of lime at 15 Be' to the cold mixed juice *25C
after being analyzed .o determine. the brix purity,
reducing sugars. ashes. gums and waxes.
2_ The addition of lime in 3 alternatives is as follows:-
2.1_ First alternative consists of adding the lime to the
Juice to increase the PH from 5.5 up to 6.0
2.2_ Second alternative consists of adding the lime to
the cane juice to increase the PH from 5.5 up to 6.3
2.3_ Third alternative consists of adding the lime to the

cane juice to increase the PH from 5.5 up to 6.6




After the addition of lime in the three alternatives. the
limed juice has to be heated to raise the temperature
from *25<C up to *70<C.

Re_liming of the hot treated juice in the previously
stated ;lternatives to increase the PH of each alterna-
tive with addition of sulphur dioxide to PH 7.5 degree.
Reheating the sulphated juice of the three alternatives
up to *104°C and then settiing in 3 different experimen-
tal clarifiers to get a clear juice representing the 3
aiternatives.

Analyze the clear juice to determine the clarity purity.
residual gums and waxes.

Draw the necessary curves on a sheet to make a comparisor
between the results obtained in the 3 alternatives tc
define the optimum condition for fractional liming and
the proper PH value useful to get better results.

Carry out the same experiment of treatment applying tiis
existing system which consists of heating at first and
liming to 9.5 PH. then the sulphitation.

Repeat the above mentioned procedure regarding the exist

ing system of treatment and the modified system than make
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a statistical evaluation of the obtained data.

10_ Define the best condition for Juice treatment.

II- Factors Affecting the oxhaustabili;ﬁ of Molasases

Intrnoduction

Since the sugar lost in the final molasses constitute more
than 60% of the total losses in the sugar industry. a great num-
bers of research programmes were establ!ished to define the fac-
tors affecting and being responsible for these high losses in

molasses.

Due to the fact that non_sucrose of molasses has great in-
fluence on the degree to which the molasses can be exhausted, the
research Programme was established to define the relation between
the method or precisely the system of treatment and the exhaus-
tability of molasses this is because the system applied for juice
treatment usually has a great influence on the residual ash con-
tent of the clarified juice and consequently on the ash content

retained in the molasses.
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Procedure

1_

The clear juice obtained from both systems of treatment
i.e. the classical and the fractional liming system is
first analyzed to determine:

Purity, Reducing sugar. Ash, Gums and dJdextran. Clarity.
Let us assume that the clear juice obtained from the
classical system of treatment is termed A_juice and the
clear juice obtained from the fractional liming system is
termed B_juice.

Evaporate A_juice until we get a concentrated syrup with
65 Brix.

Boil the syrup to form A_massecuite.

Centrifuge the A_massecuite and -e_boil the mother liquor
which will be around 60_6¢ degree purity. Analyze the
mother liquor before re_boiling to determine:

Purity, Reducing sugar. Ash., Gums and dextrans., PH.

Cool the re_boiled mother liquor which forms the
B_massecuite with a rate of cooling amounting to 1.5<C
per hour. Do not use cold water for cooling the

B_massecuite in the crystallizer.




7_ When the massecuite is £50°C. purge and collect the

mother liquor for analyses to determine:
Purity, Reducing Sugar, Ash, PH.

8_ Repeat the above mentioned procedure using B_juice.

9_ Repeat the experiment ten times and Statistically
evaluate the results obtained to define the relation be-

tween the System of juice treatment and the exhaus-

tability of molasses.

N.B. This research Program can never pe performed without the ex—

istence of an experimented plant.




Modular system for conventional educational and training

programme in _sugar technoloqgy

-

Purpose and objectives

+ The participants in the modular system for conventinal
educational and training programme dealing with all areas of ac-
tivities in sugar industry from the sugar technology point of
view will receive education and initial training in the various

fields of technology with direct concern with sugar industry.

They will have the cpportunity to exchange experience and
discuss specific technical problems facing them during their work

in the factory.

The purpose and objecti 's of this training programme is to
highlight the whole range of technical problems arising in
production and quality control services and to study the interac-
tions between the different sections of the factory and the
various areas of activities and to provide the know-how. based
on practical experien ce for solving the raised problems.

The participants in the training programme will be made

L 2R
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aware of the importance of the essential function of the equip-

ments and instruments in the process.

They will study and be informed of the role of the sugar
techpology and its importance in the production process. They
will be aware of the importance of the exchange of information
and the co-ordination of sugar production activities.

They wili learn what should be demanded in order to make a

close control for the sSugar process.

Proposed Dates

This programme should be better performed in the off-season
period i.e. after the end of the crushing season in order to at-
tract and give the chance to :the greatest number of the managers
and supervisors to participate without creating a negative in-

fluence on the productivity of the estate sugar factories,

Duration

Normaly the performance of the educational and training
programme in sugar technology needs to be covered within six

weeks in the training centre plus one week covering the study




tours in the existing sSugar factories for more explanation in the

plants.
Target group

‘The particigatns attending the programme should be not more
than 25 in order to create the atmospher of maximum obatinable
benefit.

— Plant general managers or departmental managers mainly produc-
tion manager, technical manager and engineering managers of fac-
tories and workshops.

- Superintndent. general Supervisors. supervisors in both
production and engineering department .

- Director and training staff of sennar National training Cen-
ter.

- Staff of vocational training of the operators of the sugar

factories.




Module I. sugar chemistry

1. Physical and chemical properties of sugar and non-sugar.

1= 3

1.1. Chemical properties of sucrose.

1.2. Structure of sucrose molecule.

"=

s 1.3. Synthesis of sucrose.
1.4. Decomposition of sucrose.
1.5. Biochemical reactions.

2. Physical properties of sucrose

(FERT -

2.1. Crystallized sucrose

2.2. Solubility, crystaliization. calorific vlaue. viscosity

| PSS

and surface tension.

Physical and chemical properties of reducing sugars

[ P
w

1. Physical properties.
] 1.1. Physical properties of dextrose solutions.
1.2. Physical properties of levilose solutions.
i 1.3. Physical properties of invert sugar solutions.
2. Chemical properties.
] 2.1. Chemical reactions of dextrose and levilose with
a organic reagents.
Y 2.2. Chemical reactions of dextrose and levulose with
X 4




&
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inorganic reagents.
2.3. Decomposition reactions.
2.4. Oxidation reactions.
The complex organic nonsugars of high molecular weight.
4.1. Cellulose and hemicelluloses.
4.2. Lignin, proteins, pectins and starch.
4.3. Uses of bogasse.
Physical and chemical properties of colored non—-sugars.
5.1. Chemical reactions of colored decomposition products.
5.2. Removal of color by precipitates and adsobants

5.3. General prinicples of color measurement.
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Module II the agents used in sugar manufacture

In order to bring about certain desirable changes in the
nature of the materials processed in a sugar factory. extensive
use 1s made of chemical agents.

1. Limestone
1.1. The burning process (Theoretical and practical.

1.2. The qulity of limestone suitable for sugar manufacture.

2. Lime
2.1. The slaking process.
2.2. The quality of lime.
2.3. Milk of lime.
3. Sulphur
.1. The quality of sulphur suitable for sugar manufacture.
.2. The combusion process and equipments.
.3. The properties of sulphur dioxide gas.
Phosphoric acid and its salts.
.1. Quality of phosphoric acid and its salts.

.2. Composition of phosphates.

3
3
3
4.
4
4
4.

Phosphates in clarification operations.




4. Soda

4.1. Quality of caustic soda
4.2. Soda ash.

S. Carbon
S5.1. Animal chorcoal
5.2. Vegetable carbon

5.3. Evaluation of carbons

6. Diatomaceous agent
6.1. Quality of keiselguhr

6.2. Uses in sugar manufacture




Module III purification of cane_ juice

1. Chemical technoloqgy of the purification process

1.1.
1.2.
1.3
1.4.

1.5.

Clarification stages

Screenfng of suspended non-sugars
Composition of non-sugars.

Effect of heating and pH

Optimum conditions for purification

2. Fundamental reactions of the clarification process

2.1.
2.2.

[\8]
Ny o s W

3.1.

Composition of cane Juice

Liming process including cold liming. hot liming and
fractional liming.

Fractional liming and double heating

Compound clarification

Reactions of clarifications

Physical chemistry of clarification

Practical effects of clarification

Liming




3.2. Heating

3.3. Liming and heat sequance
3.4. Floc-formation and floc-conditioning

3.5. Auxiliary defecants

4. Subsidation equipments

4.1. Intermittent subsiders

4.2. Continuous subsiders.

5. Clarification of cane juice by sulphitation process

5.1. Origin and development of sulphitation process
5.2. Technology of sulphitation process

5.3. Properties of reagents and fundamental reactions

6. Clarification of cane juice by carbonation process

6.1. Origin and development of carbonation process
6.2. Single and double carbonation

6.3. Filter station

6.4. Purification effects of carbonation process

6.6. Technology of single and double carbonation

7. Clarification of cane jujce by phospho-defecation process
7.1. Origin and development

7.2. Technology of phospho-defecation process

P —————— o
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Module IV evaporation

1. Heat transfer

1.1. The laws covering heat transfer
1.2. Properties of sugar solutions which affect heat flow in
evaporators

“1.3. Numerical values of the heat transfer

2. Principles of steam economy in evaporation

1. The design of evaporators

1.

[

Reynold's law

1.2. Boiling point elevation

1.3. Heat transfer coefficient

1.4. Methods for evaporator calculations
5 Entrainment prevention

Effect of sealing on heat transfer

3. Uses of juice vapours in sugar manufacture

3.1. In juice heaters
3.2. In boiling pans

3.3. In thermo-compressors

ol WA el "I*. ili‘q\lhl beitid b bed e leed e e’ b/ I—-s = %é:#
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4. Heat losses

4.1. Radiation and convection losses

4.2. Incondensable gases

4.3. Air leaks P,
4.4. Condendér water

»

5. Steam requirements for different system of evaporation

5.1. Practical consideration

5.2. Typical examples
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Module V technol f evaporation process

1. The chemistry of evaporation process

1.
2.

.1.

.2.

.4.

3.

3

3
3.3.
3

4

5

6

Reducing sugars in juices in the evaporation process
Effect of pH on chemical reactions in evaporation
proceés

Scale formation

Mechanism of scaling

Rate of scaling

Composition of evaporator scales

Physical characterisitics of scales

Color formation

Condensates

Principles in construction and design of evaporators

2. Cleaning of evaporators

N

N o s W

Cleaning of scaled heating surfaces
Classification of the rate of scaling

Mechanical and chemical cleaning

Chemicals required for scale removal

Control of the efficiency of cleaning operations
Cleaning of evaporators on the vapour side

Advantage and disadvantage of chemical cleaning




Module VI sugar boiling and crystallization

4

1. Technology of sugar crystaliization

1. The aim of crvstallization

2. Fundamental in the practice of sugar boiling &

3. Significance of natural and mechanical circulations

‘4. Application of conductivity control
5. Technical control instrument for conductivity control
6. Technological investigations on the crystallization
process

2. Chemistry of crystallization

1. Decomposition of sucrose during crystallization

2. Decomposition of reducing sugars

3. Non sucars affecting crystallization
3. Vacuum Pans

1. General characteristics

2 Different types of calandria

3 Different types of heating elements

4. Circulation in vacuum pans 3

S Rehabilitation of mechanical circulation

4
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Necessity of mechanical circulation

7. Basis of design
o~ .
4. lin stems
1., Factors controlling the boiling systems
2. Technology of boiling
3. Types of boiling systems and boiling procxedures
3.1. Single einwarf
3.2. Double einwarf
4. Boiling systems recommended for raw sugar factories
5. Boiling systems adapted in sugar refineries
6. Boiling scheme (3. boiling and 4. boiling scheme)
5. Control methods and equipments
1. Importance of control equipment
2. Basic data and dfinitions
2.1 Solublity of pure sucrose and impure sugar solutions
2.2. Boiling point elevation
2.3. Supersaturation
i 4 3. Pan control equipment
4, Automatic control equipments




6. Crystallization of massecuites by cooling

1.

1.4.

1.5.

oA wN

Factors affecting crystallization by cooling
Supersaturation coefficient

Saturation temperature

Viscosiiy

Purity

Crystal content and size

Dilution

Technology of crystallization by cooling
Types of crystallizers and cooling systems
Construction and shape of cooling elements
Time need for efficient cooling of different types of
massecuites.

Design parameters of crystallizers

Maximum recovery of sucrose from law grade massecuites




Module VII centrifugation

1. Theory of the centrifugal process

1. Theory of centrifuging
2. Practical aspects of centrifuging
3. Methods of expressing the elimination of mother liquor

=

Centrifugal operations

.1. Mechanical considerations

4
4

4.2. Power considerations
4.3. Process considerations
5

Porosity of linings and basket wall

6. Spin before wash

7 law grade massecuites

8. Washings

9. Spin after wash

10. Technology of centrifuging

2. Engineering principles of sugar centrifuqgals

1. Framework - suspension

1.1. Framework rigidity

1.2. Swinging of the basket during spinning
2. The basket

\ﬂw_.u(\uuumummwu:




2.1.
2.2.
2.3.

2.4.

4"

Dimensions and manufacturing tolerances

Perforations of the basket

Condition of the innersurface

Materials. maintenance and legal rulings
Mechanié;l unloaders

Qutline of principles for construction
Influence of perforations and thickness of the
perforated liners on puring

Batch and continuous centrifugals

Module VIII. drying, packing and storage of sugar

1.

oW N

® N O w»

Technology of sugar drying and storage
Factors affecting drying of sugar
Types of sugar dryer

Calculations for a sugar dryer

Factors causing deterioration of sugar
Types of sugar store

Packing of sugar

Scales used for weighing the bags
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Module IX malasses and bagasse

A. Molasses

1.
2.

W W

N

Mechanicai theory of molasses formation

Chemical theory of molasses formation

Final molasses

Major compnents

Minor components

General properties

Factors affecting and controlling exhaustability of
molasses

Utilization of molasses

Recovery of the molasses sugar

Fermentation of molasses for the production of alcohol.
baker yeast and fodder yeast

Production of citric acid, aconitic acid. butanol and
actone

Production of dextran from molasses

Uses of molasses in cattle feed and other feed product
Differences between beet and cane molasses

Storage of molasses especially cane molasses
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B- Bagasse

1. Quantity obtained per ton of cane

2. Physical and chemical composition of bagasse

3. Storage; of bagasse

- Bagasse presses

;.1. Balling press

4.2. Briquetting press

5. Uses of bagasse

5.1. Fuel

5.2. Raw material for manufacture of fireproofed insulating
boards . used for building purposes

5.3. Raw material! for manufacture of paper pulp

5.4. Raw material for manufacture of various industrial
solvents

6. Calarific value of bagasse

6.1. Gross calorific value of wet and dry bagasse

6.2. Nett calorific value of wet and dry bagasse

7. Combusion of bagasse

7.1. Reactions of combusion

7.2. Properties of gaseous products of combusion

7.2. Composition of flue gases

7.3. Calculation of combusion temperature

8. Weight of steam per unit weight of bagasse

&
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Module X chemical and quality control

1.

11.1.
11.2.

12.
13.
14.
15.

16.
17.
18.

Purpose of chemical control

Basis of factory control

Outline'pf factory control

Boiling house control

Mill control

Fundamental equation

International methods

Basic data for mill control

Available sugar formaulas

Calculation and determination of factory sugar losses
Studies on undetermined factory losses

Calculation of sugar losses in boiling house processes
Systems of cane sugar factory control

Analytical methods used in cane sugar factory

Sampling methods and equipments

Analytical procedures used in cane sugar factory

Sugar industry wastewater effluent

Special techniques for analysis of sugars and non-sugars
Methods of cane purchase

Special equipments and measuring instruments used in

direct concern with chemical and quality control
Official local and international targets.

Calculation of material and thermal balance

Preparétion of factory production reports.






