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APPENDIX T

AGREEMENT FOR TRCHNICAL SERVICES OR TRAINING
UNDER THE SUDAN SUGAR REHABILITATION PROJECT

Agreement between the Government of the Republic of Suden represented
by the Sugar Project Implementation Committee (SPIC) in the Ministry of
Industry (hereinafter called "The Client™) and the United Rations
Industrial Development Organizationm.

Whereas the United Nations Industrial Development Organization
(hereinafter referred to as “UNIDO™) and the Client have decided to enter
into an agreemsent for implementation of the training component (hereinafter
called "The Services”), under the Sudan Sugar Rehabdbilitation Project
(Credit 1506 SU) (hereinafter referred to as “the Project”) which 1s more

fully described in the Terms of Reference dated 19 June 1987 attached as
Annex A hereto:

Whereas the Client has decided to designate UNIDO for the provision
of the Services,

Bow therefore, the Client and UNIDO hereby agree as follows:

srticle 1

1. UNIDO shall be responsible for the provision with due diligence and
efficiency of the services described in Annex A to this Agreement.
The duration of the services is to be calculated from the date on
wvhich this Agreement becomes effective.

The work plan for such services is set forth in Appendix I to Anrex A
to this Agreement.

2. The client shall retain overall responsibility for the isplementation
of the project.

3. UNIDO and the Client shall consult closely with respect to all
aspects of the provision for the services under this Agreement.

Article I1I

1, In accordsnce with its spplicable financial regulations snd financial
rules, UNIDO shall open a special sccount to which all transactions
under this Agreement shall be charged or credited.

2. The Client shall, in the manner referred to in paragraph 3 below,
reserve for the cost of the Services a sum estimated at
US$ 3,351,236, and UNIDO shall use such funds to meet the costs of
the services. including programme support costs.




3.

5.

6.

The Client shall proaptly after the effective date of this Agreement
take steps to present to the International Development Association
(IDA) & bdlanket withdrawal spplicetion for reservation of the funds

from the credit 1506, a copy of the blanket withdrawal application
will be forwarded to UNIDO.

The cost of services estimated for the initfial period of 6 months
shall bde transferred te UNIDO upon its request into an account
designated by it. Thereafter psyment requests shall be submitted by
UNIDO in conformity with the blanket withdrawal spplication, based on
quarterly statements of expenditures during the previous three months
and estimsted expenditures for the mext 6 months, less any payments
sctuslly received in respect of that period. Payments under this
procedure shall not prejudice the right of the Client to dispute any
asount claimed by UNIDO and to fnstruct IDA to adjust future payments

" by the amount in dispute upon informing UNIDC accordingly. The

Client also retaine the right to terminate this paymeat arrangement
by notice in writing to UNIDO.

UNIDO shall deposit any payments received in a special account for
implementation of the project. The funds in the special account
shall be kept separate from other funds,

All financisl accounts and statements shall be expressed in United
States dollars, and all transactions shall be converted into United

States dollars at the rate of exchange in effect on the date of each
transaction.

The persomnel shall be assigned to work wit., the Sennar training
centre or its successors designated by the Client, shall work under
the guidance and directives of UNIDO and shall perform the duties
assigned to them for the implementation of the services in accordance
with the overall directives of the Client.

UNIDO shall not be required to commence or continue the provision of
equipsent, supplies or services until the respective payments
referred to above have been received into the special account. UNIDO

shall oot assume any liability in excess of the funds paid into the
special account.

Article 1II1

The special sccount shall be charged with actusl expenditures
incurred by UNIDO in the performance of sctivities under this
Agreement,

The special account will also be charged with an smount equivalent to
13 (thirteen)percent of all expenditures from the special account,
which percentage shall be s charge for programme support costs
incurred by UNIDO 1in the implementstion of the project finsnced under

the specisl sccount. The progrzame support activities shall coofore
to the details set out in Annex A to this Agreesment.




3.

1.

2.

3.

The specisl sccount ¥ill also be charged vith an amount equivalent to
1 (one) percent of the remuneration of net salary of persons, engaged
by UNIDO and vhose engagement 1s financed by the special sccount, to
provide a reserve for coverage of any claiam for service-incurred
desth, injury or 1llness, under the spplicable UNIDO regulations and
rules or contracts, vhich reserve caanot be refunded to the Client.

Article IV

UNIDO shall commence and contimue to provide services under this
Agreement on the receipt of payments in accordance with Art. II,
paragraphs 2, 3 and 4. UNIDO shall administer the activities in
accordance vith the requirements of the Client as communicated within
the framework of this Agreement.

The Client undertakes to meet the actual costs of the services
specified in Annex A, and UNIDO undertakes not to make any
commitments for services oot specified in Annex A without the
approval, in writing, of the Client.

If the Client and/or UNIDO comsider that changes between components
and/or additional sevrvices, pot foreseen in the Agreesent are
required, UNIDO will submit a revised budget for approval by the
Client showing the required changes in ioputs and/or adjusted

financing that will be pecessary. It shall become operative upon
acceptance by botb parties.

UNIDO shall provide the personnel needed to carry out the services.
In the discharge of their responsibilities in sccordance with the
respective terms of reference contsined in their respective job
descriptions, such persomnel shall be assigned to work with the
Client, and shall co—operate closely vwith the Client's Staff and
shall perform the duties assigned to then for implementation of the
services in sccordance with overall directives laid down by the
Client in consultstion with UNIDO. UNIDO shall provide such
personnel with appropriate guidance, supervision, administrative
support, technical backstopping and advisory services as UNIDO may
deen necessary for the successful implementation of the services.

The total project budget shall also include s budget line containing
s 5 (five) percent contingency reserve that shall be availabdle to
meet unforseen expenditures for the activities, if required. Any

amount of the reserve not required for this purpose shall be returned
to the Client.

Article V

Ownership of equipment, supplies and other property iinsnced under
this Agreement shall vest in SPIC, vhich shall ensure that it is used
solely for the project.




UNIDO shall in addition to the insurance arrangements existing under
its pormal procedures, make appropriate arrangemsents as may be
requested by the Client within the funds available.

Article VI

Evaluation of the activities financed under this Agreement, including
joint evaluation by UNIDO and the Client shall be undertaken in
accordance vith the provisions contaizzd in Annex A.

Article V1t

The accounts and expenditures under this Agreement shall be subject
to the internal and ex’erpal auditing procedures of UNIDO. Such
audit reports shall be furnished annually to the Client for review,
acceptance or observations.

Article VI1I
In addition to any reportes specified in Annex A, UNIDO shall provide

the Client with the following statements and reports in the format
normally followed by UNIDO for accounting and financial reporting:

(s) A quarterly financial statemert shoving income, expenditures,

assets and 1iabilities for each quarter with respect to the
funds transferred to the account of UNIDO; and estimated
expenditures for the ensuing 6 months.

A final fipancial statement within 6 wmonths of termination or
expiration of the Agreement.

Article IX

DNIDO shall notify the Client when, in the opinion of UNIDO, the
purposes for vhich the Agreement was establigshed have been realized.
The date of confirmation by the Client of such notification shall be
deened to be the date of operational completion of the services.

This Agreement shall continue in force for the purposes stated in
Article XI1.

Article X

Questions arising under this Agreement which are not covered by or
subject to international lav shall be subject to and construed in
accordance with the isw of the Republic of Sudan.

Any dispute, controversy or clasim arising out of or in connection
wvith this Agreement or any breach thereof shall, unless it is settled
by direct negotiation, be settled by srbitrstion in sccordance with
the United Nations Cowmiesion on Internstional Trade Lav (UNCITRAL)




R P

Arbitration Rules in force on the date when this Agreement taes
effect. The parties hereto agree to be bound by any arbitration
avard repdered under this section «4s the final adjudication of any
diepute.

3. Nothing 1in or relating to any provision shall be deemed a wvaiver of

the privileges and immunities of the Government or of UNIDO.
Article X1

1. This Agreement may be terminated by either party on 30 days notice to
the other party, subject to the continuznce in force of Article XII
for the purposes there stated.

2. The Client may at any time give notice in writing of its intention to
terminate the services of any of UNIDO's project personnel which
appears to be unsatisfactory for the Client. Within 30 days UNIDO
shall take action for appropriste replacement of such personnel .

Article XII

1. On operacional completion of the services as specified in Article IX
or termination of this Agreement as speciffed in Article XI the
special account shall continue to be held by UNIDO until sl
expenditures siready incurred by UNIDO have been satisfied from such
funds, or for a period of 6 months whichever 1s earlier.

2., Thereafter any surplus remaining in the special account shall be
returned to the Client or disposed of as requested by the Client and
any balance due to UNIDO under Article IV shall be reimbursed by the
Client upon submission of a final financial statement in accordance
with Article VIII.

Article XIIIX
This Agreement shall enter into force upon signature.
In Witness Whereof, the undersigned, being duly authorized thereto,
have signed the jresent Agreement in two copies in English

For the United Nations Industrial For the Client:

Development Organiztion:

A/ %“s/a/

Mr Horst P.F. Wiesebach, Mr Badr-el-din Habbani,

Deputy Director—-General, Department Chairman, Sugar Project

for Programne and Project Development Implementation Committee

pate: A9 D¢ 1987 Date: 1987

A
Ploce: V,' Crhng Place:
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ARNEX

TERMS OF REFERENCE

SF/SUD/86/003

1. BACKGROUND AND JUSTIFICATION

1.1 The State of the Sugar Industry in Sudan

Sudan enjoys a comparative advantage in sugar production due to its
favoursble conditions for groving sugar cane. The introduction of sugar
industry has been an important step tovards economic and social change in the
sress round the factories and in the country as a vhole. The first sugar mill
in Sudan vas established in 1962, and within the following 20 years the

Sudanese sugar industry was strengthened vith four sdditional esteblishments,
a8 indicated below:

Start-up Present

Factory year Capacity (t/a)
El Gumneid, Gezira Province 1962 60, 000
New Balfa, Kassala provioce 1965 90,000
Sennar, Blue Nile Province 1977 110,000
Assalaya, White Nile Province 1979 110,000
Xepans, White Nile Provirce 1980 33u, v
700,000

In recent years the output in the public sector mills (1 Geneid, New
Halfa, Sennar and Assalaya) has been dissappointing. Production at Kenana,
the private sector company, was approximately 295,000 t in 1985/86, and
estimates for the fiscal year 1986/87 indicated an output of about 310,000 t.
In the case of the four public sugar mills these figures were 192,000 tons and
158,000 tons for 1984/1985 and 1985/1986, respectively. The most recent data
still indicates a very high underutilized production capacity in the public

secior.

1,2 The State of Sugar Industry Training

The four sugar estates in the public sector covered by the
Rehabdilitation Project employ over 7,400 professional, technical and
administrative staff, and over 15,000 unskilled personnel on s seasonal
basis. This makes the sugar industry as one of the leading economic sectors
in Sudan. These positions, established over a number of years, cover a wide
range of technical and professional skill requirements. Due, however, to the
increasing unattractiveness of the packsge of salary and incentives, the
¢ turnover has been high, and financial constraiots have impeded manpower

development.

The estates depend on the educstion system of the country for their
supply of personnel ot different levels. The Vocstionsl Training Centres
provide bssic training for srtissns, the Polytechnics for technician level,
and the Agricultural and Engineering Colleges, for Senior engineering and
management personnel, The institutions primarily ‘olved are: the four
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Vocstionsl Training Centres; the Technical Institutes of Agriculture at Wad
Medani and Damazien; the Mechanical Bugineering College at Atbara; the
Polytechnice at Khartoun and Gezira; and the University of Khartoum which
provides a specialized twvo-year post-graduste diploma course in Sugar
Technology. In additizz, the scademic secondary schools, the technical
secondary schools and the University of Khartoum provide the output at the
general academic levels. The output from these at technical snd skilled
levels is not however adequate to cover the full needs of the industry.

In sddition to the above, the Sennar Training Center, which is located
wvithin the Sennar Sugar Estate, was established to provide training within the
industry itself for the required number of artisan level entrants. The
Center, however, has been practically dormant for a variety of reasons. The
main deficiencies could be considered as insdequate infrastructure including
building facilities, lack of finance, lack of proper organization of and
manning by skilled trainers; and inadequate provision of hostel rooms,
teaching facilities and equipment as well as other accommodat'on and
utilities. In addition to the trainers, the adeinistrative and support
staffing of the Centre is also very limited.

The resent facilities of the Centre consist of board and lodging for
160 trainees, 6 classrooms, four workshops with some equipment, 15 houses for
the local staff, 7 pre-fabricated houses for international personmnel to be
made available with appropriate facilities upon arrival of experts, 1In
addition to the training director, there are 6 potential instructors who
currently, assisted by other educational institutions, are preparing

vocational training as vell as training for sdministrative personnel. There
are also 15 local staff.

As a result, training, both external and in-house, has ceased %o keep
pace with the evolving needs of the industry which includes moving to other
jobs. There is a dire shortage of trained staff at ail technical, vocational
and operational levels in all the estates. At higher technical levels, the ,
cmployees have been left with only the entry-level professional education they
had received, with practically no systematic attempt at upgrading skills as
required for middle and senior management positions.

One of the long-term goals and development plan priorities of the GOS
has been the self-sufficiency, and if possible an export surplus in sugar.

To correct the poor performance of the public sector sugar mills, the
COS launched a sugar rehabilitation scheme. The GOS felt that training should
play a wajor role in the rehabilitation of the public sector, and a continuing
role in the increase of production with reduced nroduction cost and in the
development of the whole industry through improved efficfency by providing the
skilled manpover.

It has been noted that this can be achieved only through a long-tern
training programme with an emphasis on practical skills and technical
management training of Sudanese personnel at sll levels, usi.g local
factlities. In this connection an assessment of training needs of the sugar
iodustry was commissioned by the GOS in associstion with UNIDO. This study
confirmed the need for the establishment of a Sugar Training Centre to be
located centrally st the Sennar Sugar Estste with the objective of achieving
self-relisnce as far as possidble in training ss also proposed under the
Technical Report and draft project propossl prepsred by UNIDO under the
technical assistance project RP/SUD/83/004 and RP/SUD/B4/001, respectively.
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In order, hovever, to reach a level of self-reliance for producing the
qualified manpower needed in the sugar sector there is the need to establish
and strenghten the training capacities of the individual susar
plantllentntes. Jmplicit in this was the ides that future assistance should
not focus sol.ly on the strengthening of the training capacity of the Sennar
Sugar Training Centre, but also establish training units st each estate as

pert of the overall training scheme and training infrastructure, particularly
for on-the-job training to train operators and workers.

2. OBJECTIVES

2.1 Development Objective

The development objective is to increase the production with reduced
production cost through improved efficiency by providing the skilled manpower
through training which constitutes an essential element of the sugar
rehadbilitation project.

2.2 Imnediate Objective

The imnediate objectives are to:

- Rehabilitste and strengthen the Sennar Sugar Training Centre (SSiC)
complex with the appropriate training and accommodation facilities;

- Establish an integrated training capacity and sechanism at SSTC and the
four p:ulic sugar estates by providing the inputs including the training
infrastructure and training and support staff, needed to make training a
viable activity on continuing basis for effective job performance

oriented modular training to be conducted at SSTC and the facilities of
the sugar industry;

- Provide induction and up-grading training supplementary to the national
education system of Sudan in order to develop app. ~iate ekills and
know-hov to meet the needs of the (a) training of.. _crs, trainers and
instructors; (b) engineering personmnel; (c) technicians and operatives:;
(d) administrative and financial personnel; (d) field staff.

The emphasis of the training to be provided through the SSTC and
on—the-jod training in the estates would be on making full use of the national
education and devg}oping skills to meet the special requriements of the sugar
industry sector at various disciplines and levels.

3. PROJECT OUTLINE

The project will consist of two phases, i.e. the preparatory and the
implementation phases.

3.1 Phase ]: Preparatory phase

This will be the start-up phase with s six month assignment of the UNIDO
Chief Technical Adviser (CTA), the Senfor Training Expert (STE) and st leasst 3
short-ters consultants. They will be ststioned st Sennsr but travel within




the country visiting the sugar estates, educationsal institutions and relevant
Sudanese Authoritfies with their Sudanese counterparts to sssces the training
peeds, prepare programme outlines, advise on training and other etaff require-
pents of the SSTC and of the four training units; on the rehabilitation of
trainiog fecilities and training equipment and prepare the details of the work
plan related to the outputs, activities and inputs for the implementation phase

The prepara‘ory phase will start after four months following the signing
by Sugar Project Implementation Cell (SPIC) on behalf of the Govermment of
Sudan, of the Agreement to vhich the present terms of reference form a part of
it ss Annex 1. Within the four months period twe months are required for
SPIC's and UNIDO's mutual concurrence on the assignment of the above indicated
UNIDO experts and their counterparts consisting of at least one counterpart
for CTA and three for the STE. The training and duties assignement of the
short-ters consultants and their counterparts (two for each consultants) will
be determined one month after the assignment of the CTA and STE.

3.2 Phase 11: Implementation phase

The phase II which will start according to the provisions detailed
during phase I which ioter alia include rehabilitation and extension of
training, office and accommodation facilities and the provision of other
sppropriate logistical facilities end assignment of UNIDO training experts and
their counterparts and support personnel as laid dovn in the terms of
reference to be finalized during phase I.

The phase II will last for two years. This, hovever, will depend on the
starting date of phase 11. The activities will be adjusted accordingly. The
duration of the project is subject to an extension by one year. This phase
involves the establishment of the training capacity and implementation of the
training activities through:

- The provision of the building facilities for training, training and
demonstration equipment, office, board and lodging, transportation and
communication and other logistical facilities for SSTC and for the
training departments of the sugar estates;

- The assignment of UNIDO experts, counterparts, training and support
personnel for SSTC and for the training departments of the four sugar
estates; :

- The development of a training infrastructure and a training mechanism/
process through co—operation and co-ordination between the SSTC and the
training departments of the sugar estates and the staff of Management
and Technical Services (MATS).

- Training of training officers and trainers st SSTC and overseas.

-~ In~depth sssessment of training needs.

- Preparation of an integrated performance oriented modular training
programme.

- The development of curriculum and training materials based on an
in~depth assessment of training needs;

- The organization, validation and evaluation of training activities.
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ACTIVITIES AND MODALITIES OF IMPLEMENTATION FOR PRASE )

Purchase of two project cars folloving signature of the Agreesent and
receipt of specifications and availability of funds.

Assignment of CTA and STE;

Provisional assignment of Counterparts for CTA and STE subject to mutual
confirsation followving an orientation and probationary period of three

months. One of the three ~ounterperts of the STE vill be Neputy
Director of the Director of SSTC. i

The CTA assisted by the STE and their provisionally sppointed
counterparts will visit the individual sugar estates, educational
institutions and other appropriate establishments for preliminary work
on the detailed assessment of training needs and for the recruitment of
counterparts and training officers needed for the assessment of training
needs and development of modular training programse framework,

The CTA and STE assisted by the short-term consultants and their
provisionally appointed counterpsrts will prepare a detailed indication
of facilities and workplan required to rehabilitate the training,
office, accommodation including board and lodging facilities for
trainees and other facilities of the SSTC and associated facilities
including the establishment of the training department of the sugar
estates. The specifications for the building contractors and the

costing for the rehabilitation and extension will be done by an
independent contractor.

The CTA and STE assisted by the appropriate short-term consultants will
organize a training programme on job analyses, training needs assessment
and analyses for the counterpart candidates prior to the detailed

ascessment of training needs for the preparation of detailed course for
induction and up-grading skills and knowledge of managerial/supervisory

and technical personnel engaged in plants and agricultural and other
related operations,

- Training needs assessment, preparation of course contents, recruitment
of candidates for counterpart. for Phase 1II of project activities;

- Monitoring of the rehabilitation and extension of the SSTC training
and office ‘building and accommodation including board and lodging
facilities required for trainees, UNIDO and Counterpart and support
personnel ;

-~ Preparation of an orientation programme(s) for counterpart candidates,
training officers and key trainers as a preparation for final selection
and appointment of counterparts, training officers and key trainers for
not less than two months overseas training for trainers,

-~ Preparation of 1list and specification for pilot plant, training and
demonstration and laboratory equipment.

Three veeks orier-ation ti ining course by CTA, STE and short-term
training consultant(s) fr training of counterparts, training officers
and trainers on nanageme:.c, the training, the training function,
training methodology snd technicians.
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Tinal selection of counterparts and other training steff will be
finslized folloving the sbove training and a programme for overseas
training to commence at the begimning of Phase I1 under the supervision
snd monitoring of CTA, STE, UNIDO backstopping officer and the ares
ofiicer on the UNIDO side and SPIC on the side of the GOS will be
prepared.

Finasl report covering Phase I, to include inter alis the achievements of
Phase 1 and a detailed work programme for the inputs and activities and
modalities of isplementstion for Phase 11 to achieve the outputs on

given specified target dates will be prepared. The work plan for Phase
1 is ss per Appendix 1.

The technical report will include the number of counterparts/training
officers, full- and part-time ipstructors and other personnel and
officers required for SSTC and training departments. It will also
include the nusber of personnel st different activities in each sugar
estate, course outlines for induction training and for staff at
different levels depending on their training needs based on jod
perforsance. The schedule of the training activities will include those
to be conducted at the Centre and those courses to be conducted through
on-the-job training at the sugar estates. The report will include
budget estimates both for the external input, i.e. training equipment,
DNIDO experts, overseas training and study tours, steff travel and
miscellaneous; and for the internal inputs, i.e. training, office and
accommodation facilities, including board and lodging for trainees.

With the exception of the aforesaid training activities for assessment
of the training needs and orientation programme(s) for counterpart and

training persomnel no training would yet be provided for the sugar
estate personnel.

The counterpart and support personnel, transportation, office and other
facilities will be available on a continuous basis to assist the UNIDO
experts to accomplish their assignments. The facilities and required
personnel including the departmental trainers of each of the four sugsr
estates will also be available in conducting the trsining needs survey
snd analysis and other activities foreseen during Phase II.

The cost estimates for Phase 1 provides funds for a study tour for about
10 days for five senior management officials responsible in the
development of the training facilities at SSTC and at the estates to
selected training institutions which could be used for overseas training
of counterparts and trainers/instructors.

1t will also include cost estimates and their distribution according to
the work plan for inputs to be provided in final by the COS.

The final report will be submitted to SPIC after the completion of
Phase 1. The tentative work plan is Appendix 1.




6. SCOPE OF ACTIVITIES AND MODALITIES OF IMPLEMENTATION AND WORK PLAN
YOR PRASE 1T

The starting of the two-year period for the activities foreseen for
#hase 11 vill depend on the satisfactory provision of training facilities
4ncluding office and accommodatiomn, board and lodging for trainees and other
logistical fecilities as vell as counterpart and support personnel wvhich are
to be determined at the end of Phase 1. The starting of Phase 11 will start
upon the concurrence of both UNIDO and SPIC on behalf of the GOS on the
fulfilment of conditions provided unde: the final report of Phase 1 and
acceptance by SPIC of the Work Plan and programmes presented by UNIDO to
achieve the objectives of Phase I1. The first activities will be the starting
of the overseas training for confirmed counterpart and training staff and the
reassignwent of the CTA snd STE. The training of trainers could start one
sonth prior to the initiation of the field operations for Phase II.

The CTA, the STE and other UNIDO training experts in selected fields to
be determined by the end of Prase I, in conjunction with their counterparts at
the SSTC, the training departuents of the sugar estates and in consultation

with the MATS trainers and as may be appropriate with the Sudanese educational
dnstitutions and will:

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;

provide further training for counterparts, trainers and instructors;
establish the mechanism and process for courses for estate personnel

- organize as per established work plan the courses at SSTC and sugar
estates;

- organize further overseas training and study tours for management and
training staff;

assist in and monitor of training activities organized by the trairing
departments of the sugar estates;

- validate and evaluate the training activities;
- veld together a training system and capacity;

- the detailed terms of reference and the work plan for Phase 11 will be

prepared at the end of Phase 1 and forsm part of the final technical report for
Phase 1. )

- The training will be performance and function oriented within an
integrated modular approach to meet the manpower requirements.

- The training function vill be a continuous process and will be based on
the continuous assessment and analysis of the manpover and training needs of
the industry.
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- The training will be based on an integrated spproach to industrial
training in the sugar industries, covering operations under actual and
simuleted conditions. The facilities of the Centre will be used for training
of training officers, trainers, imstructors, middle and high-level technical
and sansgerial personnel, supervisors, technicsl and other personnel through
i{nduction and upgreding courses. The Centre in performing its training and
other activities will make use of the facilities of the four sugar estates.

- The training provided under this project will be aimed st providing and
upgrading the skills and technical kuow-how of personnel to the level of
qualification to perfors the job, which will be defined by the job

description. It will also be aimed at career development for higher positions.

- One of the key elements of the project is the training of trainers,
including training officers and instructors both for the SSTC and the Sugar
Estates. This will enable the industry to respond to specific manpower needs

by upgrading the skills of the personnel currently employed and those to be
nevly recruited for the industry.

- UNIDO, as the executing agency will make all necessary logistical
arrangements for the recruitwent of experts, ordering and delivery of eqipment
and placement of fellowships. 1t will provide support service through its
field and Headquarters staff, progress reports and reviev meetings. It will
be, however, SPIC's and Government of Sudan's responsibility for the tiwmely
provision of iraining, accommodation, board and lodging and other facilities,
qualified counterparts and candidates for local and overseas trainiung.

- The training activities to be provided under the project are considered
as a vital management instrument for the rehabilitation of the sugar
industries.

- The project budget is as per 8.1 and 8.2 and the work plan will be
finalized at the end of phase 1.

In assessing the training needs and in preparation of training courses
and in determination of other project activities and inputs such as finalizing
job descriptions of UNIDO experts and their counterparts and the work plan,
the information provided in the 1983 UNIDO technical report prepar¥d under
(RP/SUD/83/004) as well as Annexes I, II, III and IV related respectively to
the staffing of SSTC, course outline, UNIDO experts, training requirements and
proposed work programme of the draft project proposal prepared in 1984 under
RP/SUD/84/001, will be taken into consideration. The job descriptions of CTA
and STE which also cover the duties for phase 1, and draft job descriptions
for other UNIDO experts prepared on the basis of the technical report and

draft project proposal prepared under RP/SUD/83/004 and RP/SUD/84/001 are as
per Annex V1,

7. OUTPUT

7.1 Phasel

- Terws of reference including the work plan for the rehabilitation and
extension of training, office, accommodation including board and lodging and

other supporting facilities for SSTC and for the training departsents of the
four public sugar estates;

- 12 trained Counterparts for the assessment and snalysis of training
needs;
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- A study on the assessment and analysis of training needs;
- A course content and programme;
- 24 trained counterparts and trainer candidates in management the

training function, training methodclogies and techniques for the first group
of oversess traininog;

- A training prograsme for overseas training for 15 confirmed
counterparts, i.e. training officers, trainers and imstructors in training
sethodology and techniques, sudio-visual aids, sugar production technology,
chemical control, agricultural engineering and other fields such as
maintenance systens. The duration and exact fields will de specified during

Preparatory Assistance Phase on the basis of the jualifications and needs of
the trainees.

- A study tour programme for five concerned officials to selected overseas
training institutions;

- Detailed terms of reference including vork plan for outputs, activities
inputs for Phase 1I; ’

Technical report to cover the implementation of Phase I and detailed
terms of reference for Phase 1I.

7.2 Phase 11

With the completion of Phase II, the main project outputs could be as
follows:

A training infrastructure and capacity vwhich includes:

(1) The physical facilities of

(a) the rehabilitated and extended Semnar Sugar Training Centre,
consisting of the buildings equipped with training workshops,

laboratories, classrooms and other training facilities and office
facilities;

(d) housing for the staff;
(c) board and lodging for trainees;

(d) the four training departments of the four sugar estates with
vpgraded facilities.

(2) Training officers, instructors and administrative personnel

(a) The Sugar Training Centre personnel:

(i) National Director 1
(11) Training officers 15
(i111) Full-time instructors 20

(iv) Adpinistrative and support personnel (to be determindd)
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8. PROJECT INPUTS

8.1 Local inputs

The training facilities of the SSTC and the trsinee board and lodging
facilities will be rehabilitated and extended on the bssis of the
recommendations of the UNIDO experts to be assigned during phase 1 of the
project. Adequate training fecilities for the four training departments of
the sugar estates will be provided. UNIDO will also be provided with the
appropriste support staff and full access to the facilities of sugar estates
as well as transportation and communication facilities required to implement
the foreseen project sctivities. The SSTC and training units will be equipped
with appropriate office facilities. The exisiting accommodation facilities
for UNIDO experts and counterparts vill be rehabilitated and new accommodation
will also be provided on the basis of established needs. The accommodation to
be provided by the Client will be on the basis of a reasonable rent to be paid
by the i{ndividual UNIDO Expert.

The timely provision of the above at the desirable level and quality
will be the responsibility of SPIC on behalf of the GOS.

The training facilities, board and lodging for trainees as well as the
accommodation facilities will be provided with the appropriate facilities such
as water and electricity.

The local inputs indicated in the estimates provided by the GOS to be
deterained at the end of Phase 1 will also include appropriate furniture for
facilities such as board, lodging and other facilities including utilities for
UNIDO experts and counterparts. The above also applies to Phase I. The local
inputs to be provided in kind will also cover administration costs; Appendix
11 also refers.

The initial costs are estimated as follows:

Main building of the Centre

(repair and maintenance) 1Ls 200,000
New Office building LS 150,000
Library LS 80,000
Laboratory 1S 100,000
13 new faoily houses 1S 980,000
2 newv bachelor barracks LS 200,000
PHYSICAL REHABILITATION TOTAL LS 1,710,000
ADMINISTRATION 1S 1,285,714
CRAND TOTAL LS 2,995,714

The exact required amounts and allocations sre to be calculated during Phase 1.




8.2 [Poreign imputs®

Budget for Poreign Inputs ($1,000)

Training Experte*

CTA
STE (Mechanical Engineering)

Operation and Maintenance

of Vehicles and Agricult. Equipwent

Training Methods and Techniques
Audio visual Aids
Supervisory skills

Instrumentation and
Electrical engineering

Sugar Technology
Agriculture related disciplines

Short-term Consultants

SUBTOTAL $ 1,509.930
Reserve Fund $ 15.100
SUBTOTAL $ 1,525.030

Fellowships/Study Tours
Equipment *
Project Cars
Staff Travel

Miscellaneous + reports

SUBTOTAL $:1,315.000

SUBTOTAL $ 2,840.030
13 per cent overhead cost

programme support $ 369.204
5 ¥ Contingency $ 142,002

GCRAND TOTAL $ 3,351.236

Phase 1 Phase 11 Total
46.5 100.2 105.0 251.7
43.2 93 97.8 234.0
14.6 58.4 61.2 134.2
18.0 45.3 47.7 111.0
15.0 22.65 23.85 61.50

- 45.3 64.88 110.18
- 89.7 94.2 183.9
- 36.5 38.25 74.75
- 88.2 94.2 182.4
36 53.9 76.4 166.3
173.3 633.15 703.48  1,509.93
1.733 6.332 7.035 15.10
175.033 639.482  710.515 1,525.030
34 340 270 644
50 200 150 400
35 70 25 130
10 25 20 55
16 30 40 86
145.0 665.0 505.0  1,315.0
320,033 1,304.482 1,215.515 2,840.030
41.604 169.583  158.017  369.204
16.002 65.224 60.776  142.002
377.639  1,539.289 1,434.308 3,351.236
The

The project budget estimates distribution is as per Appendix 111.
schedule of payments is reflected in Annex B.

® The final distribution of the relevant inputs for Phsse 11 within the given
periods and the list of equipment to be prepared by CTA and STE during Phase 1.
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In conpection with the UNIDD project (field) personnel:

- UNIDO, in recruiting experts, will sake an effort tha: preference
vill be given to candidates who, in addition to the required
professional qualificaticns and English fluency, have also s vorking
koowledge of Arabic.

—  The Client and UNIDO will consult and agree on the employment of
national (Sudanese) experts, taking into considerstion, however, the
professional requirements of the relevant posts and the expertise
availabdble,

=  The costs budgeted in BL-)1 include such elements as actusl] salaries
and allowances as well as common staff costs such as appointment, home
leave and repatriation travel in line with the staff rules. Upon the
request of the Client, UNIDO will communicate the grade level of experts
contracted by UNIDO. The Client will also be provided by UNIDO a copy
of the staff rules which include the sslary r-ales.

9. MONITORING, EVALUATION, REPORTING AND BACKSTOPPING

UNIDO, assisted by the CTA, would hsve overall responsibility for
monitoring, evaluation and reporting. Monitoring and evaluation would be
carried out every six months ianter alia through submission of periodic
progress reports and the proposed mid-term reviev to be jointly undertaken by
UNIDO, co-financiers and the Government of Sudan. Particular sttention will
be paid to the progress made towards achieving the training of trainers,
instructors and trainees, targets detailed in the outputs, as well as to the
achievement of the objectives of the projects, i.e. establishment of a
training capacity and capability. The provision of technical assistance in
these areas would enhance UNIDO's and SPIC's ability to monitor operations and

to evaluate results. For phase 1, the monitoring and evaluation will be
according to the Work Plan.

9.1  REPORTS

UNIDO and the Director STC shall be jointly responsible for the timely
preparation and submittal or reports including the following:

- After 8 weeks from the initiation of phase 1, & draft report presented

to SPIC about the preparatory arrangements for training needs assessmen:
(factory, workshop, agricultural operations etc.);

- After 20 veeks from the initiation of phase 1, a report submitted to
SPIC concerning the physical rehabilitation needs of tie Ce.tre, office
and accommodation facilities and the training needs assessment of rhe
sugar estates;

- Within 20 days after the end of phase I, the CTA will submiz the final
report to SPIC through SSTC concerning the details of phase i1 (courses,
nunber of people to be trained, staff required, organizstion structure,
costs, recomnendstions for follow~up of the physical rehadbilitation of
the Centre, office and board and accommodation facilities;




- Terminal reports prepared during phase II in accordsnce with the
detailed plan for the implementation phase. Six moothly reporting
schedule may be the mos: practical alternative. Reports ought to
consist of the follovwing components:

- Summaries of the project's developments

~ Analysis of the programmes implemented

- Progress evaluation

- Advance statements of activities for the followving reporting period
- Problem analysis, measures taken

- ETC.

Copies of these reports ought to be subnitted to the SSTC and SPIC
within 20 days following each reporting

- Within 30 days of the completion of the assignment, a final draft report
which will contain in detail the results of the assistance services.
This report will cover all the aspects of the services in accordance
with the description of the Terms of reference. UNIDO will provide the
SSTC and SPIC 20 copies of the final report in English, within 30 days
after the approval of the draft.

9.2 Project Management and Backstopping

The designated officer in the Industrial Training Branch would be
responsible for the overall project management through backstopping and
supervision. The designated officer will be supported by a core group
comprising relevant staff from the following Branches 1o order to facilitate
efficient support from UNIDO BQs:

(a) Project Personnel Recruitment Branch

(b) Purchase and Contracts Branch (for equipment)
(c) Financial Services Division

() Agro-Industries Branch

(e) Engineering Industries Branch

The designated officer will maintain close supervision of the project
personnel through regular missions in accordance with the Work Plan. Senior
UNIDO staff will maintain close supervision of project management including
periodic visits to the project site. Additional HQs and field support will be
normally available according to the established practice.
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ArPENDIX 1

1. Work Plan for Phase 1 Timing

Placement of purchase order of two
project cears

Submission of candidate to SPIC (GOS)
for CTA and STE

Submission of counterpsrt candidatures
for CTA and STE for clearance by UNIDO

Clearance of CTA and STE candidestes
by SPIC

Clearance by UNIDO of counterpart
candidates for CTA and STE

Assignement of CTA and STE

Assignment of counterparts
for CTA and STE

Preliminary work for assessment of
training needs and for recruitment of
counterparts and training staff

Detailed indication of inputs and

work plan for the rehabilitation and
extension of training, office facilities
of SSTC, four training departments,
accommodation for experts, conterparts
sraff, trainees and utilities

First UNIDO report by CTA and STE

Organization of training programme for
counterparts and staff from SSTC and the
4 Training Departments for jo. analyses,
training needs assessment and analysis

UNIDO HQ mission including a training
consultant to revievw the work of. the
first two-and-a~half months

a5 soon »s project
signed and funds available

1.5 months after
signing of project

1.5 months after
signing of project

two weeks following
presentation of cvsl

Two weeks following
receipt of CVs by UNIDO

two months after clearance
but not before satisfactory
accommodation and office
and other facilities needed
for the experts are
availsble at SENNAR Sugar
Estate

two weeks before arrival
of experts

the first full month
following assignment of
experts

by the end of second
month

8 weeks after initiation
of Phase 1.

last week of second and
and first week of
third month

first week of
third month

lj In csse of non~clearsnce, one additional month will be required for
submission of new candidatures
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Job analysis, training needs assessment
and analysis

Submission candidatures of short-term
experts to the Government (SPI1C)
including those for training of trainers,
i.e. Training Hethodolo’y and Techniques
and Audio-Visual Aids 1

Submission of counterpart candidates for
short-tern experts (BL 11-03 and 11-04)
to UNIDO

Monitoring the rehabilitation and extension
of the SSTC facilities and sccommodation

Second Report

Assignment of short-term expert's
(BL 11-03 and 11-04) counterparts

Preparation and implementation of
orientation programmes for counterparts
and trainers for selection of personnel
for counterparts, training officers and
and trainers for overseas training

Assignment of short-term experts

Preparation and implementation of
course for trainer candidates

Purchase and installation of basic
training/demonstration equipment
for training of trainers

UNIDO's mission to Sudan to review the
work and participate in the final
selection of candidates for counter
parts and training officers and trainers
on the basis of their qualifications for
overseas training and review progress

on the rehabilitation and evaluation

of training, office and accommodation
facilities

second week, third month
to the middle of fifth
month

middle of third month

middle of third month

third to sixth month

20 weeks after initiation
of project's activities
middle of fourth month

middle of fifth to middle
of six months

last week of fourth month

second half fifth and
first half sixth month

by first half fifth month

middle of sixth month

l/ The specislization, recruitment snd assignment dates of the & s/ of
short-term consultants will be determined by the CTA by the end of the third
month at the latest,.
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- Preparation of technical report
including detailed work plan for Phase 11
UNIDO expert in close consultestion
with the SSTC director

- Study tour to selected training
fustitutions for 5 staff

- Review of progress on building by
UNIDO consultant

11. Tentative Work Plan outline for Phase 11

- Joint UNIDO and Co-financiers Mission to
Sudan for confirmation of availability
of training and other facilities required
to start the Phase II of the project.

- Start of recruitment of training expert
for supervisory skills (ESS), instrumen-
tation and electrical engineering (EEE)

- Recruitment of counterparts for EES

- Reassignment of CTA and STE,
ESS and EEE

- Placement of orders for equipment

- Starting of recruitment of trainers

- First UNIDO Report

- Preparation of curriculum and training
materials of the first trainers/
instructors programpes

- Subnission of candidatures of training
methodology and auvdio-visual experts to
SPIC for clearance (if the previous
experts are to be replaced)

- Submission of candidatures for vehicle
operation and maintenance, sgricultural
engineering and sugar technology to SPIC

thirty deys following
termination of Phase 1

one month after
completion of Phase 1

six months efter
completion of Phase 1

Timing

One month following UNDP
iudication for the
mission

As soon as confirmation
of availability of
facilities

As soon as confirmation
of availability of
facilities

Two months after
confirmation of
availability of
facilities

As above

2 veeks after arrival
of CTA and STE

end of second month

twvo months after
arrival of CTA and STE

two and half months
after arrival of CTA and
STE

two months after arrival
of CTA (the assignment
of the last tvo experts
wvill depend on the
cultivation and
harvesting season of the
cane Sugar)
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Submission of counterpsrt candidatures as above
to UNIDO

- Confirmation of acc.ptance/reception of tvo weeks after
expert and counterpart candidates nomination received

- Receipt and installstion of basic training three and & half months
equipsent after arrival of CTA and

STE

- Starting of first training course for four sonths after arrival

trainers/instructors at SSTC of CTA and STE

Some of the training activities are reflected as the assignment of
experts indicated in Appendix 111. The more precise dates for the above
and other activities for the first year and for the succeeding years
including schedule of courses delivery of equipment and reporting
missions will be determined during phase 1.

Note:



- 208 -

arrmpIx 2
COVERNMENT CONTRIBUTION IN KIND

(1) The physicsl facilities of

(s) the rehabilitated and extended Sennar Sugar Training Centre,
consisting of the buildings equipped with training wvorkshops,
laboratories, classrooms and cother training facilities and office
facilities;

(b) housing for the steff;

(c) board and lodging for trainees;

(d) the four training departments of the four sugar estates with
upgraded facilities.

(2) Training officers, instructors and administrative personnel

(a) The Sugar Training Centre personnel:

(1) Nationmal Director 1
(11) Training officers 15
(i11i) Full-time instructors 20

(iv) Administrative and support personnel (to be determined)

(b) Personnel for the four sugar estates:

(1) Training officers 8
(11) PFull-time instructors 40
(111) Part-time instructors (alloving
for wastage 600
(iv) Middle and higher level techaical
and managerial personnel 300

(v) Other technical and operational
personnel (the exact punber of
personnel to be finalized under
the technical report of Phase 1)

The initial costs are estimated as follows:

Main building of the Centre

(repair and maintenance) LS 200,000
New Office building LS 150,000
Library - LS 80,000
Laboratory LS 100,000
13 new family housecs LS 980,000
2 pew bachelor barracks LS 200,000
PHYSICAL REHABILITATION TOTAL LS 1,710,000
ADMINISTRATION LS 1,285,714
GRAND TOTAL LS 2,995,714

The exact required amounts and allocations are to be cslculated during Phase 1.
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APPERDIX 4

TO THE TERMS OF REFERENCE

PROJECT TITLE: Training Component of the Sudan Sugar
Rehabilitation Project (Credit 1506 SU)

PROJECT NUMBER: SF/SUD/86/003

BASIC TERMS AND CONDITIONS GOVERNING THE PROJECT

1. IMPLEMENTATION OF THE PROJECT

1. The Client shall have overall responsibility for the project, including
;i sponsibility for its implexentation and the realization of its objectives,
... accordance with the Terms of Reference.

2. The Client and UNIDO shall each carry out such activities or implement
»uch measures as are stipulated in the Terms of Reference and the Work Plan
forming part of the Terms of Reference, which they have undertaken to
accomplish by signing this Agreement between the Client and UNIDO.

3. The Client shall inform UNIDO of the Client co-operating agency directly
responsible for the Client's participation in the project. Without prejudice
Lo the Client's overall responsibility for the project, the Client and UNIDO
say agree that UNIDO shall assume primary responsibility for the
implementation of the project in consultation and agreement with the
co-operating agency; any srrangement to this effect shall be stipulated in
the Terms of Reference or in the relatsd Jork Plan forming part of the Terms
of Reference, together with arrangements for transfer of such responsibility
to the Client or to any entity designated by the Client, wvhich shall be
envisaged in the course of project implementation and not later than at the
operational completion of the project.

4, Compliance by the Client with any prior obligation agreed to be required
for UNIDO execution of the project shall be a condition of performance by
UNIDO of its responsibilities with respect to the project. Should provision
of such services be commenced before such prior obligations have been met, it
may be suspended or terminazed without notice at the discretion of UNIDO.

5. UNIDO shall, as appropriate and in consultation with the Client, appoint
a chief technical adviser or project co-ordinator responsible to UNIDO for
overseeing the participation of UNIDO in the project st the project level. He
shall supervise and co-ordinate activities or experts and other UNIDO
personnel and be responsible for on-the-job training of Client counterpart
personnel. He gshall be responsible for the management and efficient
uvtilization of all inputs financed from the special account, including
equipment provided to the project.




6. In the performance of their duties, advisory experts or associate
experts, consultants, firms, organizations and volunteers® shall act in close
consultation with the Client and with persons or bodies desigrated by the
Client and shall comply with such guidance from the Client as may dbe
appropriate to the nature of their duties and the services to be given.

7. Patent rights, copyright rights and other similar rights to eny
discoveries or work resulting from UNIDO services under this Agreement shall
belong to UNIDO. Uunless othervise agreed by the Client and UNIDO in each
case, hovever, the Client shall have the right to use any such discoveries or
work within the country free of royalty or any charge of similar nature.

11. INFORMATION CONCERNING THE PROJECT

1. The Client shall furnish UNIDO with such relevant reports, maps,
accounts, records, statements, docusents, statistical data and other
information as it may request concerning the project, its implementation or
its continued feasibility and soundness, or concerning the compliance by the
Client with its reponsibilities under the Terms of Reference.

2. UNIDO undertakes that the Client shall be kept currently informed of the
progress of its service activities under the project. Either party shall have
the right, st sny time, to observe the progress of operations on the project.
Upon request of the Client UNIDO shall make available appropriate
documentation.

3. The Client shall, subsequent to the completion of the project, make
available to UNIDO at its request information as to benefits derived from and
activities undertaken to further the purposes of the project, including
information necessary or appropriate to its evaluation or to evaluation of
UN1IDO service, and shall consult with and permit observation by UNIDO for this
purpose.

4. The Client and UNIDO shall consult each other regarding the publication,

as appropriate, of any information relating to the project or to benefits
derived therefrom.

* United Nations Volunteers.
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I11. PARTICIPATION IN AND CONTRIBUTION OF THE LLIENT
TOWARDS THE IMPLEMENTATION OF THE PROJECT

1. The Client shall meet charges relsting to customs clearsnce of equipment
and supplies, their transportation and insurance from the port of entry to the
project site togetber with any incidental handling or storsge and related
expenses. Their insurance after release from the port of entry and, unless
othervise provided in the relevant Terms of Reference, its installation,
coanissioning and saintenance. v

2. The Client also shall meet the salaries of trainees and recipients of
fellowships during the period of their fellowships.

3. The Client shall, as appropriate, display suitable signs at each project
identifying it as one executed by UNIDO.

IV. PRIVILEGES AND IMMUNITIES

1. The Client shall apply to UNIDO, including its organs, its property,
funds, assets and its officials, the provisions of the Convention on the
Privileges and Iemunities of the United Nations, except that, {f the Client
has scceded in respect of UNIDO to the Convention on the Privileges and
Immunities of the Specialized Agencies, the Client shall apply the provisions
of the lat*er Convention, including sny annex to that Convention applicable to
UNIDO.

2. (a) The Client shall grant all employees, other than nationals of the
Sudan employed locally, performing services on behalf of UNIDO, who are not
covered by paragraph 1 above, the same privileges and immunities as are
granted to officials under section 18 or 19, respectively, of the Conventions
on the Privileges and lmmunities of the United Nations or of the Specialfzed
Agencies, as applicabdble.

(b) For purposes of the instruments on privileges and immunities
referred to in the preceding parts of this chapter:

(1) All papers and documents relating to the
project in the possession or under the control of the persons
referred to in sub-paragraph 2(a) above shall be deemed to be
documents belonging to UNIDO;

(2) Equipment, materials and supplies brought into,
or purchased or leased by those persons within the country for
purposes of the project shall be deemed to be property of the
project administered by UNIDO.

3. The expression “persons perforwing services™ as used in chapters 1V and
V of this appendix includes operational experts, volunteers, consultants and
juridical as well as national persons and their employees. It includes
governmental or non-governmental organizstions or firms, which UNIDO may
retain to implewent or to assist in the implementation of UNIDO services to
the project, and their employees.




V. PACILITIES FOR THE IMPLEMENTATION OF UNIDO SERVICES

1. The Client shall take any measure vhich may be necessary to exespt
UNIDO, its experts and other persons perforasing services on its behalf from
regulations or other legal provisions that may interfere with operations under
this project and shall grant them such other facilities as may be necessary
for the speedy and efficient implementation of UNIDO services. It shall, in
particular, grant thems the following rights and facilities:

(a) Prompt clearance of experts and other persons perforaming services
on behalf of UNIDO;

(b) Prospt issuance without cost of necessary visas, licenses or
permits;

(c) Access to the site of work and all necessary rights of way;

(d) Free wmovement within or to or from the country to the extent
necessary for proper execution of UNIDO services;

(e) The most favourable official rate of exchange;

(f) Any permits necessary for the importation of equipment, materials
and supplies and for their subsequent exportation;

(g) Any permits necessary for importation of property belonging to and
intended for the personal use or consumption of officials of UNIDO or of other
employees performing services on its behalf and for the subsequent exportation
of such property.

(h) Proopt release from customs of the items mentioned in sub-paragraph
(f) and (g) above.

2. The Client shall bear ail risks of operation arising under this project.
It shall be responsible for dealing with clains, which may be brought by third
parties against UNIDO, ite officials, or other persons performing services on
their behalf, and shall hold them harmless in respect of claims or liabilities
arising from operations under this project. The foregoing provisions shall
not apply vhere the Client and UNIDO have agreed that a claim or liabilicy
srises froa the gross negligence or wilful misconduct of the above-mentioned
individuals.

Vi. SUSPENSION OF SERVICES

UNIDO may by 30 days written notice to the Client suspend its services
to the project if circuastances arise due to force majeure that interfere with
the successful completion of the project or the accomplishment of its
purposes. UNIDO shall, whenever possible, in the same or subsequent written
notice, indicate the conditions under which it is prepared to resume its
services to the project. Any such sus,=2ns.on shall continue until such time
as such conditions are accepted by the Ciient and as UNIDO shall have given
vritten notice to the Client that it 1s prepared to resume its seIvices,
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AYPENDIX 5

CONFIRMATION OF COVERNMENT'S ACCEPTANCE OF
UNIDO PROJECT NUMBER SF/SUD/86/003

The Client (SPIC) on behslf of the Government of the Republic of Suden,
having requested the United Nations Industrial Development Organization to
assist in the implementation of the "Training Component of the Sudan Sugar
Rehabilitation Project (Credit 1506 SU)", hereby agrees that these terms of
reference accurately reflect the pature and scope of the project and, as a
precondition to the implementation of the project by UNIDO, undertakes to

fulfil its counterpart obligations as described in the Terms of Reference and
in the followving appendices:

Work Programme (Appendix No. 1)
Description of Gevernaent's contribution (Appendix No. II)
Project budget (Appendix No. III)

Basic terms and conditions governing UNIDO projects (Appendix No. IV)

Signed for the Government of the Republic of Sudan

Mr Badr-el-din- prbani, Chairman

Sugar Project Ioplementation Committee

Date: 1987

Place:
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APPENDIX II
STAFF DEVELOPMENT PROGRAMMES
DOCUMENTS AND REPORTS.

Contents

a. First Staff Development Training Programme Plan.

b. Design of stationary Format for Training Documents.

c. Model Training Programmes prepared by CTA.
1. Electric Are Welding.
- Introductory Package for Graduate Engineers
ii. Plumbing and Pipe Fitting
- Installation and Maintenance.
iii. Automotive Engineering
- Motor Vehicle Basis Maintenance.
iv. Electrical Engineering
- Basis Analysis for Estate Electrician Grade 1.
d. Programme Report - First Staff Development Training samples
of Programme, (WITH HANDOUTS).

e. Programme Plans and Reports prepared by NSTC Instructors for
Materials Validation Exercise.
i. Basis Instrument Course.
ii. Alignment of Drive Systems.
iii. Light Vehicles Preventative maintenance Programme
Computer Training Programmes.
g. Second Staff Development Training Programme.




National Sugar Training Centre,
N T#  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.

voan JBye.UNIDO.CT.A
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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 Sugar Training Centre,
(as participants or observors).

The language of the programme will be ENGLISH.

At the completion of the programme each participant
will hdVe 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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7 Subjc.c.h Struckture.

Na| %! Supject Fields. Subjacks.

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 Specificatioq
c. Job Specifications.

d. 1Identification of Training Needs.|

4.]150| Developing a Moduiar

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. Identifying 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
Moierial.

c. Managing the implementation of
a Training Programme.

d. Evaluating Trainee Progress and
Performance.

e. Validation of Training Material.




UN .}
e o
e Subject Structure.
M| %| Svbject Fields. Subjacks.
6.]5 | Pollow-up and Peedback:{ a. Evaluating Efficiency and
Bffectiveness of Training.
b. Designing and Carrying out

follow-up procedures after
Training.




T

S
e

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 - Group and Individual Projects.

Presentation of subject material.

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
Avareness for Graduate Engineers.

2. MAuto. Mechanics - Basic Practical Course for Vehicle
Maintenance Pitters.

3. Elect./Instruments - Basic Practical Course for Instrument
Technicians.
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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 Natiomal Director for
Training and the CTA.

J. BYE, OCT. 88
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"I S UNITED 'NATIUNS INDLSTRIAL DEVELUPMEN | URUANIZATIUN. StyaLLrLWI  IRAINING CUOMPUNLNL Ul 1HLE SUGARK REHABILILA TIUN PROILCL
Ay oL
QQ&'SP ) NATIONAL SUGAR TRAINING CENTRE - SEMNAR
PROGRAMME WEEK No (1)  PROM, 12¢h Nov. 10 17th Nov.
) Time SAT. __SUN., MON. TUE ~MED. TUUR..
07.00 } Introduction to Training Needs As- | Developing Modular | Developing Modular Developing Modular | Developing Modular
the Systems Ap- . sessment. Training Package. Training Package. | Training Package Training Packagye,
B to proach to Training Trainee Specifi- - Identifying MU. - Task Analysis. - ldentifying Elmnti- Assignments.
- cation - sgb specid - Objectives - Skill Analysis. ]|~ Writing Objctvs. - Prfrmnce Task.
LY. 00 fication. - Job Analysis. - Steps of Work.
BYE BYR BYE BYE BYE BYE
10.00 | The Modular Concpt.] Group Project
Assignment Session
to PROJECT PROJECT PROJECT PROJFECT
12.00
BYE BYE/POULI/BURGLAND | BYE/POULI/BURGLAND BYE/POULI/BURGLAND | BYE/POULI/BURGLAND BYE/POULI/BURGLAND
~ 12.00 Individual Project )
Assignment i o
to PRIVATE STUDY Session PROJECT PROJECT PROJECT PROJECT R
'
14.00
BYE/POULI/BURGLAND | BYE/POULI/BURGLAND |BYE/POULI/BURGLAND LBY2/POULI/BURGLAND | BYE/POULI/RURGLAN)
i 17.00 | PRIVATE STUDY
to PROJECT WORK PROJECT PROJECT PROJECT TUTORIAL
19.00 ‘
BYE/POULI/BURGLAND | BYE/POULI/BURGLAND BYE/POULI/BURGLAND | BYE/POULI/BURGLAND BYE/POULX/BURGLAND
Chairman

_ Lanquage of the Proqramme: ENGLISH
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PROGRAMME

LNUTRED NAIIU.\SI.\DD&N“AL DEVELUPMENL UKUANIZALION,

NYPAIFIPTRYIIV VR

NATIONAL SUGAR TRAINING CENTRE - SEMNAR

TRAINING COMPUNLNL U THE SUGAR RLHABILLEA TTON PROILCT

V:G'K~° (2) PROM, 19th Nov. 'O 24th N
Time SAT SUN MON TUE MED ~THUR
07.00 ] Developing Modular| Implementing Mod. Implementing Mod. Implementation and]Designing Pollow-up
Training Package. Training Syatea. Training System. Follow-up. Systenm.
to - Instructional -Instructor - Trainee Guidnce.| Bvaluating Trained PRESENTATION
Units Material. Material. Performance and
Training Bfficien-
09.00
LF BYE BYE BYE €Y. BYE |BYE
10.00
to PROJECT PROJECT PROJERCT PROJECT PRESENTATION PRESENTATION
12.00
B/ P/B B/P/B B/P/B B/ P/ B
12.00 PROJECT PROJECT PROJECT PROJECT PRESENTATION CLOSING REVIEW
to
v+.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
Chawrman

Lanavage of the Proaramme: ENGLISH
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B. DESIGN OF STATIONERY FORMAT FOR TRAINING DOCUMENTS
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&N
NP9 | LEARNING PACKAGE

National Sugar Training Centre, Sennar.
Modular Uait Instructior Shazt,.

Modular Unit Tinwe

ME.Cace,

Cecupational Area:

Field of Work:

Objective




- 229 -

& National Sugar Training Centre, Sennar.
@ LEARNING PACKAGE Modular Unit Content Sheet.

sModular Umt Title * M.U.Code-.

Occupational Area: Fiald of Work

Modular Unit Dascription:

Lcorq'\qg tlemants.
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&

National Sugar Training Centre, Sennar.

Modular Unik Assessmant Chack-List .

Mcaouiar Uqit Title:

M.UCode:

Oceupatienal Area:

Fia\d of Work:

Continue to naxt Madular Unit.

Repeat Elamants Indicated= Rachack.




Tran | MODULAR UNIT
l&!ﬁ LEARNING ELEMENT
R REFERENCE CHART

National Sugar Training Centre, Sennar.

Oceupational Areal_.__.._....

Chaek NO:__ ____. &;t'. ______

[EINI
L\ e CATAGORY = Do LAARNING ELEMENT

Steps of Work,

Standard Chart Formet - Daveloped by 1.L.0.Geqeva for the MES. System.

Qck.1988,

- -
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C. Model Training Programmes prepared by CTA.
i. Electrical Are Welding.
- Introductory Package for Graduate Engineers.
ii. Plumbing and Pipe Fitting
- Installation and Maintenance.

iji. - Automotive Engineering.

Motor Vehicle Basic Maintenance

iv. Electrical Engineering

Basic Analysis

Estate Electrician - Grade 1
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£ Ty . National Sugar Training Centre, Sennar.
Gaidd qg :
& L“"W"’S POC. o IDENTITICATION CODE 9Tc|acw| 1

lnstrucker Guide

|dentification of Modular Unit Contant.,

lntroduy ctory Package

for Graduate Lnginears.

OCCUPOE\O"}Ql Atea:| eccerric anc WELDING

Fiﬂ.\d O‘F Wory . MANUAL WELDING

UNIDO PROJECT SF/SUN/R6/GO3 FEBRUARY 1989,




National Sugar Training Centre, Sennar.

<Tiy | MODULAR UNIT
t{g;@ LEARNING ELEMENT
~¥ | REFERENCE CHART

\ s ELteTRe
AP o T

P R e I LI T T A N R AN Rt

- Praducing.e \qa-gaink . ___|
MU.CodaSTC[EAWIL ..

Chark No:___ | ___ fagei..l__.
S SCATAGORY < Be LEAR®G ELEMENT

Steps of Work,

wing$

Technical Ure
slons
nical Drewings
Waiding Synbeis,

T
(19

‘-
=D
Tdentirying

Read

3

1dentity Spkeby Lqvipmart -

Corvigiden

MantiCyng Bng. Hand Riles

\dea¥ibying Welding Souras.

Sturting Walding Fecadure

Tack Walding
Honigentu! Wa'ding-Lap Jorwr

Weriy) Walding -Superimpned

Mariing out = Rules and bapu
1deatifying Bng. Hand Soms,
1deatifylng ond Tods
ldeatnng Eluctrodus
1dankibying Wading Cao®
Preparing Jeints For Walding

ldentify Maberials
Maasuring - Rultt and Eapus

\. Review Safety Pracavbions

Ol

7. Study Drawing

O
O
O

3. 9elect Makerial

O
O

4. Prepare Material

6. d%ark te Weld

@)
S
o

| &. Tack Weld

O

Q

O
IO

7. Complete Jaiab =Harmsental Weld

% Faulty

Weld

Mabarialy For Walding
wWelé
~Weld
- T

Esamining
‘!ﬂlﬂ'ﬂll\, Wi

O

- C€7 =-

8. Claan Wald Area

9. Inweck Wad

O | OO0

0. Clean up werk sbatien

Rapeak sbees | be @

9
O
O
O
(@]
O
O
Q
O

W, Complebe Joint =Harin! [Vert!

Redeet ttaps 8.9and l0,

Standard Chael Formab - Daveloped by 1.L.0. Geqeva for the MES System.

Ol
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LEARNING PACKAGE|.\ational Sugar Training Centre, Sennar.
: Modular Unit Content Sheet.

Modu_ﬁr:‘\.ln'\h. Title PRODUCING A LAP JOINT MU.Coda: sic/eann

Ocewpétional Arga! crectric arc wecoine Piald of Work: mawuaL weroine

Moduldr Unit, Description

Producing s lap joint (81) Identifies and selects correct setting on welding set for asnual
src welding of specific types of work. Identifies snd selects correct electrodes check that
preparstion of work is satisfactory or prepares the msteris]l to be welded. Jack weld and
complete s Lep Joint (Horizontsl welding and verticsl welding). Clean joint area snd check
quslity of weld clesns and precautions snd practices.

24,

25.

Laarqing Elements.

Identifying Personsl Safety Cquipment for Arc Welding
Reading Technicsl Drswings-Dimension

Resding Technical Drawing-Scales

Identifying Welding Symbals

Identifying Steels

Measuring using rules end tapes

Marking out wsing rules, tspes and straight edges
lIdentifying Engineering hand saws end their uses
ldentifying Engineering hand files and their uses
Identifying hand tools snd seasuring tools used by welders
Identifying src welding electrodes

Identifying welding equipment for manual erc welding
Identifying arc welding sources

Preparing joints for welding

Starting the welding procedure

Tsck welding

Horizontal welding lsp joint-flet position

Horizonts]l welding-two superimposed beads flat position
Laying straight besds in horizonts] verticsl position
Horizontal welding leying streight beads on flat surfeces with changing electrodes
Laying superisposed besds-horizontal, verticsl position
Msterials for welding

Exsmining welds identifying welding faults

txsmining welds identifying test methods

Identifying welding stresses oand distorstion
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, MODULAR UNIT : .
ﬁ} LEARNING ELEMENT National Sugar Training Centre, Sennar.
s REFERENCE CHART || : A
Oceupationa Aru: ELECTRIC . | | = Sl39 €
iR L RS g sl | H sl (slels] (38 (3084 48 |
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£ National Sugar Training Centre, Sennar.

LEARNING PACKAGE Modular Unit Content Sheet.

Moduim' Un'\h' l“t\c. N PRODUCING A BUIT JOINT MU.COdG STC/CAN/2

Occvgnhoqn\ Area! cueciric arc verornc Fiald of Work : MANUAL WELDING

Modular Unit fascription :

Producing s Butt Joint (02) Identifies and selects correct setting on welding set for ssnusl [
src welding of specific types of work. Identifies and selects correct electrodes checks that
preparstion of work is sstisfactory or prepares the asterisl to be welded. Tasck weld and
complete a Butt Joint (horizontal welding and verticsl welding). Clean joint sres snd check
quality of weld cleans and maintsins tools end equipment in good order. Observers sl] safety
precsutions snd prectices.

Lurq'\qg Elemants.

1. Identifying Personal Safety Equipment for Arc Welding
2. Reading Technical Drawings-Dimension
3. Reading Technical Drawing-Scales

8. Identifying Welding Sysbols

5. Identifying Steels

6. Measuring using rules asnd tapes

7. Marking out using rules, tapes snd stresight edges

8. Identifying Engineering hand sew and their uses

9. Identifying Engineering hand files snd their uses
10. Identifying hand tools and measuring tools used by welders
1. Identifying arc welding electrodes

12. Identifying welding equipment for manual src welding
13. Identifying arc welding sources

14, Preparing joints for welding

15. Starting the welding procedure

16. Tack welding

17. Horizontal Welding-Butt Weld-flat position

18. Horizontel Welding-Signgle vee Butt joint-flst position

19. Horizontal Welding-Sesting run on single vee Butt joint
20. Square vee Butt joint-horizontsl, verticsl position

29. Single vee Butt joint-horizontel, verticsl position

22. Mseterials for welding

23. Examining welds identifying welding feults
24. Exsmining welds identifying test methods

25. Identifying welding stresses ond distorstion




- . National Sugar Training Centre, Sennar.
¥ L“rq‘qs POC."-QS“ IDENTIF ICATION CODC

Inskruckor Guide

\dentification of Modular Unt Contant.

Occupational Area:

Fiald of Work .

UNTDO PROJECT SF/SUD/86/003

PLUMBING AND PIPE FITTING

PIPE FITTING

FEBRUARY 1989.
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LEARNING PACKAGELNational Sugar Training Centre, Sennar.

Modular Unit Content Sheet.

Modular Unt Title *  MCASURING AND MARKING OUI PIPE RUNS MVU.Code:

Ocevpational Areo: Fiald of Work :

Medular Unit Qeseription:

MEASURING AND WMARKING OUT PIPE RUNS

Reads 8uilding Drewings and Piping Layouts to determine the location and position
of Pipe Runs. Measures, trensfers snd marks out on different scrfaces, above and
below ground the Pipe Runs. Observes safety precautions and rules.

Laarning Elements.

Applying First Aid

Identifying Safety Clothing and its use in the Plumbing Workshop
Working Safelv (Plumbing Workshop)

Observing Safets Precsutions when using Hand and Machine Tools
Observing Safety Precautions when selecting and using Ladders
identifying Threaded Pipe Fittings and their uses

Identifying Water Pipes and their uses

Measuring using Rules and lapes

Marking out Pipes and Pipe Layouts using Rules, Tapes and Straight
Ldges

Marking out Pipe Layoutc using Chalk {i1ne and Plumb-Bob
Marking out Pipe Layouts using Spirit Level and Water Level
Peading Construction Plans

Reading Architectural Diagrams

Interpreting Drawings end Sketches of Construction Cetails

Identifving Ladders and their uses
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National Sugar Training Centre, Sennar.
LEARNING PACKAGE Modular Unit Content Sheet.
MOdU\N‘ U"\‘\k “"\“‘ . CUTTING HOLES AND CHASES IN TME M.U.CO&'.

BUILDING STRUCTURE (02)

Ocevpotional Ares: Fiald of Work:
' Modular Unit Deseription :

2. CUTTING HOLES AND CHMASES IN THE BUILDING STRUCTURE

Selects Tools and Equipment to cut Holes, Grooves, Chases, and Ducts in sand Vhrough
@ variety of building materisls. Cuts Holes and Chases where required tc asccommodate
Pipe Runs. DObserves Safety precautions and Rules.

Leorq'\qs Elemants.

16. Safe handling and storing of Building Materisls

7. Identifying types of Pipe Supports, Fixings snd their uses

18. ldentifying methods of Bracing, Securing and lifting

19. Using Drills, Braces and Bits

20. Using the Claw Hammers

21, Drilling into Masonry using @ Hand Drill

22. Drilling i1nto Masonry using a Porteble Electric Drill

23. Cutting Holes and Recesses 1n Masonry using Circular Masonry Cutters
24. Cutting Recesses in Masonry using Hammers and Chisels

25. Cutting Grooves into Masonry using Portable Electric Masonry Cutters
25, Identifying Hand Hammers.nnd their wuses

27. ldenti1fying Chisels and their uses

8. ldentifying Hand Saws and the.r uses

29. Identifying DOrills, Braces, Wood Bits and their uses.

30. Identifying types of Files and their uses

31, Identifying Portable Electric) Drills and their uses

32. Identifying Masonry Orills, Cutters and their uses
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National Sugar Training Centre, Sennar.
LEARNING PACKAGE Modular Unit Content Sheet.

Modular Unit ‘“t\t', SELECTING STCEL PIPES AND FITIINGS (O3) M.U.CO&'.

Ocevpational Ares: Fild of Work:

Medulae Unit Deseription

3. SELECTING STEEL PIPES AND FITTINGS

Identi1fies and selects from stock black M:lid Steel, and galvasised Steel Pipes up to
@ Diameter of 50 mm. Correctly identifies and selects the sizes and tvpes of Pipe
Fittings and determines the quantities required for a specific installation.

Laarqing Elements.

or. Applying First Ajd

0z. Ident:1fying Safety Clothing and 1ts uses 1n the Plumbing Workshop
03. Working Safely /Plumbing Workshop)

0s. Observing Safety Precautions when using Hand snd Machine Tools

lIdentifving Threaded Pipe Fittings and their uses
ldentifying Water Pipes end their uses

Identifying tvpes of Pipe Support, Fixings and their uses

0s. Measuring Galvanised Steel Pipe

05. Preparing Bills of Quantity

07. Measuring using Vernier Caliper

OR. Identi1fying Section:1 Views

09, Ident.fying Irons and Steels by Workshop Methods
10. Ident1fying flanged Pipe Fittings end their uses




= &R T

LEARNING PACKAGE

National Sugar Training Centre, Sennar.

Modular Unit Content Sheet.

Modular Un'\h ‘“t\ﬁ.‘, CUTTING STEEL PIPCS (DA) M.U.CO&’.

Oczvpational Area:

Field of Work :

Modular Unit, Desceiption :

4. CUTTING STTEL PIPES

Selects Tools and Equipment. for Cutting Steel Pipes up to a DIA of 50 me to length,
using Hackaws, Pipe Cutters, and Power Ssws. Files or grinds the Pipe Ends square,
reams out the ends removing Burrs. Prepares and maintasins Cutting Equipment.
Observes Safet- Precautions and Rules.

Laarning Elemants.

Identifying

Ident:fying

Threaded Pipe Fittings and their uses

Water Pipes and their uses

Measuring using Pules and Tapes

. Cutting Galvanised Steel Pipes using Packsaw

12. Cutting Galvanised Steel Pipe using Pipe Cutters
13, Cutting Steel Pipes using a Power Hacksaw

14. Fi1ling Galvanised Steel Pipe

15. Deburring Steel Pipes using 8 Pipe Reamer

16. Checking Squareness using a8 Try Square

Identifying

Identifyving
17. c2entifyving
18. lIdentifying
19. Identifying
20. Identifying
2%, Identifying

22. Identifying

Hand Saws and their uses
tvpes of Filés and their uses
Bench Vices and their uses
Pipe Vices and their uses
Pipe Cutters and their uses
Pipe Reamers and their uses
Dimensions

Centre Lines sand Centre Points
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National Sugar Traini tre,Sennar.
LEARNING PACKAGE|— Mod:lgnr Unifntr:)gr::nnt S:ezf.
h,.\odu\qr Unt Th\ ¢ tueraoinc stece eiees (os) MU.Code:
Oczvpational Area: mueic wo eiee Firim Fidld of Work: riee rivtine
Modular Unit Deseription ;

5. THREADING STEEL PIPES

Sclects Tools and Equipment for Hand or Machine Threading Pipes up to 50 mm Diameter.
Ident1fies component parts of Stocks and Dies. Assembles, operstes and maintains
fquipment. Selects Lubricants, cuts Threads to the required pitch and length.

Adjusts Cutting Machine, cleans and services Equipment. Observes Safety
Precautions and Rules.

Laarning Clements.

23, kecognising Mechsnical Properties of Metals

24, Identifying Lubricants, Lubricating Equipment and their uses
15. Deburring Steel Pipes using a Pipe Resmers

25. Threading Pipe using Stocks and Dies

26. Threading Pipe using 8 Threading Machine

17. ldentifying Bench Vices and their uses

18. Identifving Pipe Vices and their uses

27. Identsfying Stocks and Dies and their uses

28. Ident1fying Components on Assembly Dra-xéqs
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National Sugar Training Centre, Sennar.

LEARNING PACKAGE Modular Unit Content Sheet.

Modular Umt Title * BENDING STEEL PIPES (06) MU.Code:

Mthn\ Atea! PLUBING MO PIFE FITTING Field of Work: PIPE FITTING

Modulae Unit Deseription:

6. BENDING STEEL PIPES

Ident1fies and selects Tools end Equipment for Bending Stezl Pipes up to

50 mm Dia. Assembles Bending Machines, or Ssnd Loading of Pipes prior to
heating and bending. Transfer of Measurements, preparing Bending Templates,
pulling Bends to the desired radius. Cleaning and msintaining equipment.
Observes Ssafety Precautions snd Rules.

Lﬂcrq'\qg Elements.

24, Ident:fying Lubricants, Lubricating “quipment and their uses
Measuring using Rules and Tapes

Marking Pipes and Pipe Layouts using Rules end Tapes

29. Producing Patterns and Templates

30. Bending Galvanised Steel Pipe using a Hend Operated Bending Machine
31. Bending Galvanised Ste=]l Pipe using 8 Hydreulic Bending Machine

32. Bending Galvanised Steel Pipe using Sand and Plugs

33. Servicing Bending Machines

18. Identifying P.ipe Vices and their uses

34. Ident1fying Bending Tools and Equipment and 1ts uses

21. ldenti1fying Dimensions

22. Identafying Centre Lines and Centre Points.
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National Sugar Training Centre, Sennar.
AR P .
LEARNING PACKAGE Modular Unit Content Sheet.

“OAU\N' U!\'\\. m\t' JOINTENG STEEL PIPCS (07) M.U.CO&'.
0:evpnhoqnl Area: mueic w0 Prre riing Fiald OfWOrk‘. PIPE FITVING
Modular Unit Desceiption

7. JOINTING STEEL PIPES

Idert:1fies and selects Pipe Jointing Materis)] for Screwed Joints, and Bolted
Flanges. Determines the most suirtable tyoe of Jointing Material fur s specific
Pipe Joint on Pipes conveying various Gases, and Fluids. Selects Tpols and
Cquipment required to make a Water/Air Tight Joint. Observes Safety Precautions
and Ryles.

Lccrq'\qs Elements.

Identi1fying Jointing Materials and their uses
Identifying Flanged Pipe Fittings and their uses
Measuring Galveanised Steel Pipe

Fi:ling Galvanised Steel Pipe

Assembling Galvanised Steel Pipe

Installing Gelvanised Steel Pipe

Supporting and Hanging Galvanised Steel Pipe
Laying Main Water Pipes

Cleaning off P ;pe Joints

Installing Water HetersA

Identifying Pliers, Pipe Wrenches and their uses

Spanners and Wrenches - Kinds and Sizes
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National Sugar Training Centre, Sennar.

LEARNING PACKAGE Modular Unit Content Sheet.

MOdU\O.? Uh‘\h .“t\% * ASSEMBLING AND INSTALLING STEEL PIPES (OR) MU.CO&-

Occvpational Area! mueic mo Piee FiTTiG Fiddd of Work: rprre rrviinc

- Modular Unit Deseription :

8. ASSEMBL ING AND INSTALLING STEEL PIPES

Determines which sections of Pipe Work cen be fabriceted off the job. Pre-
fabricates these sections to install on Site. Selects Tools and Equipment
required to complete instslletion of Pipework. Prepares work area prior to
installing Pipework. Provides Temporery Support to Pipework. Levels, plumbs.
in, or leys pipes to set Gradients, makes due allowance for the effects of
expansion and contraction. OBserves Safety Precautions snd Rules.

Laarning Elements.

01. Applying F:rst Aid

02. Identifying Safety Clothing and 1ts uses in the Plumbing Workskop
03. Working Sefely (Plumbing Workshop)

04. Recognising the Mechanical Properties of Metals

Identifying types of Pipe Supports, Fixings and their uses
ldentifying Methods of Bracing, Securing and Lifting
Measuring using Rules and Tapes

Marking out Pipes and Pipe Layouts using Rules, Tapes and Straight
fdges

Marking out Pipe Layouts using Chalk Lines and Plumb-Bobs
Assembling Galvanised Steel Pjipe

Installing Galvanised Steel Pipe

Laying Main Water Pipes

Supporting and hanging Galvanised Steel] Pipe

05. Interconnecting Water Storage Tanks
06. Installing €xpansion Joints end Pends
07. Fabricating Pipe Sections

Identifying Ladders snd their uses

ldent1fying Hand Hammers snd their uses

Identifying Chisels and their uses

Ident1fying Porteble Electric Drills end their uses
ident ifying Masonry Orills, Cutters and their uses
! ntifying Pipe Vices and their uses
IdentifyingPliers, Pipe Wrenches snd their uses
Reading Construction Plans

Reading Architectural Diagrams

Interpreting Drawings and Sketches of Construction Oetasls
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LEARNING PACKAGE

National Sugar Training Centre, Sennar.

Modular Unit Content Sheet.

Modulae Umt Tikle ©  ustaciine 1aes ano vaLves (o9) M.U.Coda:

&:VPQ\\QQG‘ Area! avenc o XIr FITTING Fidld of Work - PIPE FLTTING

Modular Unit Deseriphion

9.

INSTALLING TAPS AND VALVES

Identifies and selects the correct type, size and pattern of Tap for specific
installations. fits Taps and Valves 1n correct sequence snd postjon. Selects
tocols and equipment to install Taps snd Valves. Prepares working area.
Protects Taps and Valves against damage. Observes Safety Precautions and

Rules.

Lccrq'\qs tlemants.

Measuriag Flow Rates

Ident:fying Jointing Materials and their uses
Identifying Stop Cocks, Gate Valves and their uses
Identifying Ball €Cocks, Ball Velves snd their uses
Ident:ifying Water Taps, Mixer Taps and their uses
Installing Stop Cocks and Gate Valves

Installing Water Meters

Installing B:b Taps (Faucets®

Installing Ball Cocks (Ball valves)

Installing Pressure Relief, Reduction and Non-Return Valves
Ident:fying Hammers ;nd the:r uses

Identi1fying Pipe Vices and their uses

ldent1fying Pliers, Pipe Wrenches and their uses

Identifying Screwdrivers and their uses
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LEARNING PACKAGE National Sugar Training Centre, Sennar.

Mcdular Unit Content Sheet.

Modular Unit Title ¢ surroriinc ano wancine steee pires (10 M U.Code:

Oceupational Arga: nueIG Mo pir FITTING Field of Work:  rirc FivninG

. Modular Unit Deseription ;

10. SUPPORTING AND HANGCING STEEL PIPES

ldentifies and selects various types and patterns of Pipe Clips, Brackets and
Hangers for supporting the Pipework. Selects tools and equipment to fix snd secure
Pipework to the structure. Prepares working ares and marks out the position for
Fixings. Mounts and secures the Pipe supports to the structure. Installs Pipe Runs,
firmly fixing Pipe Supports. Observes Safety Precautions and Rules.

Laarning Elements.

Idert1fying methods of Bracing, Securing and Li1fting

Identifying types of Pipe Supports, Fixings snd their uses

17. Mounting Fixtures and Component using Wood Screws and Plugs
18. Threaded Fasteners for Wood
19. Wall Plugs and Masonry Bolts

Drilling into Masonry using a Hand Drill
Dr:lling into Masonry using a Portable Electric Drill
Assembling Galvanised Steel Pipes
Installing Galvanised Steel Pipes
Lsving Main Water Pipes
Supporting and hanging Galvanised Steel Pipe
20. Levelling-1n Pipe Work
Identifying Ladders and their uses
Identifying Hand Hammers and their uses
Identifying Drills, Braces, Wood Bits and their uzes
Identifying Portable Electric Drills and tneir uses
Identifying Masonry Orills, Cutters and their uses

15, Identifying Screwdrivers and their uses




- 250 -

National Sugar Training Centre, Sennar.

LEARNING PACKAGE Modular Unit Content Sheet.

Modulae Unt Title ¢ sestinc steer pires ano Joints 11) MU.Code:

Oceupational Area: muenc vo Pire Fi1 Piddd of Work:  eire Frvrinc

Modulae Unit Deseription:

1. TESTING STEEL PIPES AND JJINTS

Selects tools and equipment for pressure Testing Pipes and Joints for scundness.
Prepares working area for spplying the Tests. Connects equipment and conducts
Tests. Identifies Leaks for repair. Observes Safety Precautions and Rules.

Laarqing Elements.

Ident:1fying Threaded Pipe Fittings and their uses

Ident:fying Jointing Materials and their uses

01. Testing Service Water Pipes and Measuring Flow

02. Air Testing on Soil and Drain Pipes using Manometer

ov. Hydrostatic Water Test on Soil snd Drain Pipes using Hoses and Plugs

04. Identifying Pumps and the:ir uses

0s. Identi1fying equipment for Testing Sanitary sand Drainage Pipe Work for
Scundness

Ident1fying Pliers, Pipe Wrenches and their uses

Identi1fying Screwdrivers and their uses
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National Sugar Training Centre, Sennar.
Modular Unit Content Sheet.
Nodular Unt Tit\le ¢ reparnine piees ano vatves (12) MU.Code'

Oczvpational hreo! muenc wo pire Fiiig Field of Work PIPE FITTING
- Modular Unit Descriptien ;

LEARNING PACKAGE

12. REPAIRING PIPES AND VALVES

ldentifies and selects tools and equipment to dismantle Pipes and Valves. Prepares
working area. Dismantles Pipe Joints, Repsirs, and Replaces. Dismantles Valves,
checks for wear, re-seats, repecks end assembles. Tests for Soundness., QObserves
Safety Precautions and Rules.

Learq'\qs Elemaents.

Ident1fying Jointing Materials and their uses

Testing Service Weter Pipes

06. Reseating Stop Cocks

07. Reseating Water Taps (Bob Taps)

08. Repairing Stop Cocks sand GCate Valves

09. Repairing Water Taps

10. Repairing Chrome Water Mixer Taps for Basins, Sinks and Baths
1. Dismantling Pipe Instgllations

Spanners, Wrenches - Kinds and Sizes

ldent1fying Engineering Hand files and their uses

lIdentifying Pliers, Pipe Wrenches and their uses
12. Ident1fying Tap Re-seating Tools and their uses

13, Identifying Twist Drills, Combination Centres and Countersinks.
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National Sugar Training Centre, Sennar.
LEARNING PACKAGE Modular Unit Content Sheet.
Modular Unt Title ¢ maxinc cooo suitoine structure (13) MU Coda:

Oczvpational Arga! weinc wo pire Fimin Piald of Work:  rpree Frviane
Modular Unit Deseription .

13. MAKING GCOOD BUILDING STRUCTURE -

Identi1fies and selects tools snd materssls necessary to make good Holes and Chases
1n the Building. Prepares working area. Mixes materials and patches up Holes and
Chases around Pipework. Cleans Pipework and surrounding area. completes job 1n a

workmanl jke manner. QObserves Safety Precautions and Rules.

Lecrq'\qs Elemants.

ort. Applying First Aid

pz. Observing Safety Precautions working with Hand and Machine Tools
03. Selecting Protective Clothing

04. Safe handling and storing of Building Mcterials

05. Workshop and Building Site Sufety, Organisation and Management
06. Protecting and curing Concrete

0. Proportioning Materials for Mixing concrete

08. Filing surfaces to reguired Shape and size

09. Cutting Timber to Shape using Wood Chisels

i0. Cutting Bricks and Concrete Blocks using a Bonlster

1. Using a Bricklayers Trowel .

12. Mand Mixing Mortars

11, Hang Mixing concrete

14. Hand Mixing Plaster

19. Bne Coat Plastering, Interior/Exteraor

16. Hand Floating Concrete

17. Hand Troweling Conc}ete

18. Painting using Brushes

19. Cleaning Painting Equipment
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. National Sugar Training Centre, Sennar.
Luﬂms Poc‘kqs“ IDENTIFICATION CODE

Inskruckor Guide

|dentification of Modular Unit Contant.,

Occupational Area:

Fiald ef Work .

UNIDO PROJECT SF/SUD/BRG/003

AUTOMOTIVTC ENGINEERING

MOTOR VEHICLE BASIC
MAINTENANCE

FEBRUARY 1989,
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Nctional Sugar Training Centre, Sennar.
ARNING P .
LE G PACKAGE Modular Unit Content Sheet.
Modular Unt Tikle @ maintaning car are riciens co1) MU.Code:

Oeevpot\onnl A™€a: automotive encincering Fidld of Work : notor vemnrcue sasic KA TN TENANCH
Medular Unit Description :

1. MAINTAINING CAR AIR FIt TERS

ldentifies Car A1 fFilter tvpe and location using Vehicle Manufacturer's Service
Manual; selects spare parts, materials., tools and equipment required and prepares
work area and the vehicle for maintenance. Performs maintenance operations on
Air Falters. Observes all necessary Safety Precautions snd Rules.

Leorq\qg Elemaents.

Working safely

Jdentifying Protective Clothing

Manyal Lifting and Carrying

Linear Measures - Metric

Measures of Weight - Metric

Four Stroke Petrol Engine and Four Stroke Diesel Engine
Two S.roke Petrol Engine

Engine Main Parts and Function
Combustion of Petrol 1n the Engine

Air Filters - Kinds snd Purposes

011 Bath Air Filters

Dry Air Firlters

Opening and Closing the Car Bonnet
Reroving Jow Pressure Flexjible Hoses
Removing Car Air Failters

Servicing 01l Path Filters

Servicing dry Aisr fxlters

Installing Car Air Filters

Installing low Pressure Flexible Hoses
Identifying Screwdrivers and their uses
Identifying Pliers snd their uses
Spanners snd Wrenches - Kinds and Sizes
Using Spanners/Wrenches

Using Manufacturer's Service Manuals.
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LEARNING PACKAGE National Sugar Training Centre, Sennar.

Modular Unit Content Sheet.
Modular Umt Title © tusricarine wotor venicies (o2) MU.Code:

Ocevpational Area: autoworive -wcineering Fidd of Work :noror venrcie sasic mapntewowc
Modulae Unit Deseription:

2. LUBRICATING MOTOR VEHICLES

Identifies Lubricating Intervals Points using Vehicle Manufacturer’s Service Manual
and Lubrication Chart (S); selects Lubricants and determines the quantities required
for this work. Prepares tools, equipment, parts and materisls required and prepares
work area and the vehicle for lubrication. Performs lubricating operations.
Observes all necessary Safety Precautions and Rules.

Laarning Elements.

0s. Measures of Weight - Metr:c
25. Passenger Cars - Main Assemblies
C-. Engine Main Parts and Function
26. Fraction
27. Hydro-Dynamic Friction
28. Engine Lubrication System
29. Engine 01) f1ilters
30. Engine Oils
31. Engine O1ils - SAE Viscosity Classification
32. engine Oils - APl Classification
33. Transmission Oi1ls
34. Lubricating Grease
13. Opening and closing tne Car Bonnet
35. Changing/ Topping-up Engine 0il
36. Replacing/Cleaning 01l Filters
37. Changing/Topping-up Transmission 03l
38. Chassis Lubrication
39. Ide.ti1fying Car Lifts and their uses
40. L1fting of Cars using Mobile Jacks
a1, Ident1fying Mobile Li.ting Devices and Support Stand snd their uses
22. ' Spanners snd Wrenches - Kinds and Sizes
- 2). Using Spanners/Wrenches
LYD Identifying Hand Hammers snd their uses
43. Using Torque Wrench
. b4, Using 011 Plua Wrench
[ Using 01) fFilter ¥Wrench
26. Uring Manufecturers Service Manual

Lb. tinying Luurication Charts
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LEARNING PACKAGE National Sugar Training Centre, Sennar.

Modular Unit Content Sheet.

NModular Umt Title @ creaninc ano protecting mon v (03)

MU.Code:

&:upa!mn! Area’ wionTIVE EMGINEERING Fidld of Work woror vinrar msic minmowce

Modular Unit feseription ;

3. CLEANING AND PROTECTING MOTOR VEHICLES

Ident:ifies Manufacturer's Recommendations for Vehicles Cleaning and Care using
Service Manual; selects equipment and materials required and prepares work area
snd the vehicle for maintenance. [leans the vehicle and protects Body Paint and
the usnderneath of the vehicle. Observes all necessary Safety Precautions.

Laarqing Elemants.

0t. Working Safely

02. Ident1fying Protective Clothing
c3. Manual Lifting and Carrying

ga. Classifying Motor Vehicles

Passerger Car Main Assemblies

Engine - Main Perts and Functian

0s5. Cleaning Materiels

Ce. Polishing Paste

a71. Rust Remover

8. ¥ax for Mrtal Protection

as. Underseal - Bitumen

1G. Washing Vehicle Body by Hand
11. Cleaning Car Interior

Opening and closing the Bonnet

12. (leaning Engine Campartment

13. Polishing vehicle Body Paint

14. Waxirg the Vehicle Body Pesint

15. Clesning the underneath of the Motor Vehicle
16. Protecting the underneath of the Motor Vehicle

Jdentsfying Car Lifts end their uses

Lifting up Cars using Mobile Jacks

Identifying Mobile Lifting Devices snd Support Stands and their uses

17, ldentifying Steam Cleaners and their uses

Using Manufacturer's Service Manusl
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LEARNING PACK AGE National Sugar Training Centre, Sennar.
Modular Unit Content Sheet.
Modular Unit Title & muntainie encine com i svstos (o) M\U.Code:
Ocevpational hrea: awimorive ecinerrin Field of Work : worm veniae masic minromnee
Modulae Unit Descrigtion:
[ 38 MAIRTAINING ENGINE COOLING SYSTEM
Ident1fies, type, layout and components of the Engine Cooling System using Vehicle
Manufacturer's Service Manual; selects tools, equipment, materials and spare parts
required and prepares work area snd vehicle for maintenance. Performs maintenance
:g:::flon on the cooling system. Observes sll necessary Safety Precautions and
Loerq'\qs Elemants.
0. Working Safely
02. Identifying Protective Clothing
Passenger Car - Main Assemblies
four Stroke Petrol Engine and Four Stroke Diesel Engine
Two Stroke Petrol Engine
Combustion fo Petrol Engine
€ngine - Main Parts and Function
c3. Cooling System
O4. Pressurised Cooling System
G5. Closed Cooling System
06. Radiator
07. Cooling Fan
08. Thermostat - Design and Function
09. Water Pump
10. V Belt Construction - Adjusting and Replacing
11, Preparation of Coolant
12. Checking and Topping-up Coolant Level
13. Draining end re-filling Cooling System
14, Cleaning Radiator and {lushing Cooling System
15. Removing/installing Thermostast
Removing Low Pressure Flexible Hoses
Instslling Low Pressure Flexible Hoses
16. Thermostat Checking
17. Checking Cooling System for Tightness
Identi1fying Screwdrivers end their uses
Jdentiiying Pliers and their uses
Spanners/Wrenches - Kinds and Sizes
Using Spanners/Wrenches
Identifying Steam Clesners and their uses
Using Torque Wrenrh
18. Ident1fying Thermometera and their uses
Using Marufartuser’a Service Margnl
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LEARNING PACK AGE National Sugar Trc}iring Centre, Sennar.
Modular Unit Content Sheet.
Mod\_:\nr Un'\\'. ‘“\"\t " WAINTAINING FUEL DELIVERY SYSTEW (05) MU.COdG

[ Oczcvpational Arga!  wroonve oxcieering Fiald of Work : motor venicie sasic mintennce
Modular Unit Deseription

5. MRINTAINING FUCL DELIVERY SYSTEMS

Identifies typ2, lavout and romponents of the Fyel Delivery System using Vehicle
Manufacturer’'s Scrvire Mauwual: selects parts. tools, equipment and materials
required and prepares work area and vehicle for maintenance. Performs maintenance
operations on the Fuel Delivery System. Observes all necessarv Safety Precautions
and Rules.

Lccrq'w,s Elemants.

Working Safely

Ident:fying Protective Clothing

Mznual Lifting and Carrying

Applying First Aid

Classifying Motor Vehicles

Passenger Car - Main Assemblies

Four Stroke Petrol Engine end Four Stroke Diesel Engine
Twe Stroke Petrol Engine

Ergine Compression Ratio and Pressure
Combustion of Petrol in the Engine

Engine - Main Parts end Function

fuel Tark

fuel Sedimenter

Fuel Feed Pump - Mechanica] Diaphragm Type
Low P-essure Flexible Hoses

Selecting and storing fuels

Removing Low Pressure Flexible Hoses
Installing Low Pressure Flexible Hoses
Cleaning the fuel tank snd Fuel Lines
Removing and installing Fuel Feed Pump
Identifying Screwdrivers and their uses
Identifying Pliers and their uses
Identifying Hand Hammers and their uses
Spanners/Wrenches - Kinds sand Sizes

Using Spanner/Wrenches

Identifysng Fire Extinguishers and their uses

Using Manufaclure's Service Manual.
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LEARNING PACKAGELVational Sugar Training Centre, Sennar.

Modular Unit Content Sheet.

A M‘;du\qr Unit ‘“t\ﬂ. ' MAINTAINING WHEELS AND TYRES (06) MU.CO&-

Occupational Arga:  mrBmnIve encineRInG Fiald of Work :010r vEHIDLE BASIC MINTENANCE

Modular Unit Daseription:

6. MAINTAINING WHEELS AND TYRES

Jdentifies Tyre type, size and inflation pressure!s) using Vehicle Manufecturer's
Service Manual:; selects tools, equipment, materisls and spare parts/new tyres

required and prepares work area and the vehicle for maintenance. Performs checks
and maintenance operations on Wheels snd Tyres. Observes all necessary Safety
Precautions and Rules.

Laaraing Elemaents.

01. Working Safely

02. Ident1fying Protective Clothing

a3. Observing and using Safety Signs

04. Manual Lifting and Carrying

05. Applying First Aid

06. Observing Safety Preceutions in Working with Hand and Power Tools

Measures of Weight - Metric
07. Calculating Linear Speeds and Distances

Passenger Car - Main Assemblies

08. Ident1fying Tyre Types and their Construction

09. Ident1fying Tyres - Tube and Tubeless

10. laentifying Tyre size, maximum Tyre Load and Speed Index Letter
11. Identifying Tyre Tresd for Various Purpases

12. Tyre Life

13. Why Wheel Balancing 1s essentisal

Lifting up Cars using Mobile Jacks

14, Removing/fitting Car Tyres

15. Checking Tyre Inflation Pressure
16. Inspecting Tyres

17. Removing/fitting Wheels

18. Checking Static Wheel Balance
19. Dynamic Wheel Balancing

20. Repsiring Tyres snd Tubes

. ldentifying Screwdrivers snd their uses
Identifying Pliers end thexr uses
Spannera/Wrenches - Kinds and Sizes
Using Spanners/Wrenches

Identifying Car Lifts and the.i uses
lgentifying Mobile Lighting Devires and Support Stands and their uses

21, Using Tread Gauqgea

22. Using Wheel Balancer

Urinn Manufarturer’s Seevice Manuals
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X National Sugar Training Centre, Sennar.
LEARNING PACKAGE Modular Unit Content Sheet.

\Aodju\ar Unit Title . WAINYAINING CAR BATTERIES (07) MU .Code.
O:cvpd:\oml Arga! autmonve excivcrin Fiald of Work : worer VERICLE BASIC MRINTENANCE
Medular Unit fescription ;

7. MAINTAINING CAR BATTERIES

Identifies the capacity of the Battery {in Volts and Amperes) snd locstes the Battery using
Vehicle Manufacturer’s Service Manual; selects tocls. equipment, materials and new Battery
required and prepares work area and the vehicle for maintenance. Checks, services and’or
charges the Batterv. Observes all necessary Precautions and Rules.

\aarqing Elemants.

ot. Working Safely

02. Identifying Protective Clothing
03. Observing and using Safety Signs
04. | Manual Lifting end Cerrying

05. Applying First Aid

Measures of Weight

06. Lead-Acid Battery

07. Cell Action

o8. Electrolyte

0e. Remnving/Installing Car Batteries

10. Servicing the Battery {Lead-Acid Type!
1. Putting New Battery 1nto Service

12. Charging Batteries

13. Fast Charging of Battery

ldentifying Screwdrivers and their uses
Identifying Pliers and their uses
Spanners/Wrenches - Kinds and Sizes

14. Identifying Hand Files and their uses

fdentifying Thermometers and their uses

15, Using Cel}l Testers
16. Using Hydrometers
. Using Battery Chargers

Identifying fire Extinguishers and their uses -

Using Manufactur's Service Msnuals
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LEARNING PACKAGE National Sugar Training Centre, Sennar.

Modular Unit Content Sheet.

Mod\;\m‘ U“‘\t ‘“t\t: MAINTAINING SPARK PLUGS (08) M.U.CO“..

Occupational Arga: automorive ewcrueering Fiald of Work : wmoror vemicie sasic manrenmce

Modular Unit Description;

8. MAINTAINING SPARK PLUGS

Ident1ifies type of Sperk Plugs using Vehicle Manufacturer's Service Manusl snd
Spark Plug selection/comparison Charts; selects new Spark Plugs, tools equipment
and materials required and prepares work srea and the vehicle for maintenance.

thecks, regaps and replaces Spark Plug. Observes all necessary Safety Precautions
and Rules.

Learning Elemants.

Four Stroke Petrol Engine
Two Stroke Petrol Engine

18. Engine Compression Ratio and Pressure
Combustion of Petrol in the Engine

Engine - Main Parts snd Function

19. Ignition System

20. Applying Electro - Magaetism Theory to the Ignition System
21, Spark Plug

22. Co1l and Condenser

23. De-greasiig Snlvents

Cpening and Closing the Bonnet

24, Removing and installing Spark Plugs
25. Cleaning and Gepping Spark Plugs
26. Replacing and selecting Spsrk Plugs
27. Analysing Spark Plug face

Spanners/Wrenches - Kinds and Sizes
Using Spanners/Wrenches
14, Ident1fying Hend Files and their uses

Using Torque Wrench

28. Measuring Geps using feeler GCeuges
29. Using Spark Plug Setting Tools
30. Using Spark Plug Clesners

Identifvi g Fire Extinguishers and their uses

Usina Manufaclurer's Service Manuals and Spark Plig Compariscn Charts.
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LEARNING PACKAGE National Sugar Training Centre, Sennar.

Modular Unit Content Sheet.
’ \rodu\qum\. '“\'.\q.: HANDL ING MOTOR VEHICLES (09) MU.Coda'

&‘Wﬂtmﬂ‘ ATCQ! AuTOMOTIVE ENGINEERING Field of Work : o venicueeasic mintenanc
Modular Unit Description:

9. HANDL ING MDTOR VERICLES

cerries-out all necessary dsily msintenance checks/operstions according to the
Manufacturer’'s Recommendations and the Conditions under which the vehicle is used:
performs economical, efficient and safe practices in handling the Motor Vehacle.
Meintains the vehicle to the required standard to minimise the Air Pollution.

Observes T.affic Regulations/Road Signs and all necessary Sefety Precautions and
Rules.

Lﬂarq'\qg Elemants.

01. Working safely

oz. Applying First Aid
Celculating Linear Speeds and Distances
C assifying Motor Vehicles

Passenger Car - Main Assemblies

03. Gearbox, Clutch and their operation

0s4. Braking Distance

05. Aquaplaning

06. Identifying Enviromentel Polution caused by Motor Vehicles
07. Brake System Layout

o8. B8rake Fluids

09. Keeping Maintenance Records

10. fconomical Driving

11. Avoiding Brake failure

12, Parking a Vehicle

13. Stapping the Engine

14, Running-1n Motor Vehicles

15. Loading Goods on Vehicle

16. Anchoring a Load

17. Towing a Vehicle

18. Replacing Bulbs

19. Replacing Vehicle Fuses '

Removing end refitting Wheels
Iden.ifying Mobile Lifting Devices snd Support Stends end their uses.
Jdentifving 7ire Extinguishers 9nd their uses
20. 1he Motor Vehirle and Road lraffir Ordinance

Using Manufacturer's Servire Manunls.
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LEARNING PACKAGELVetional Sugar Training Centre, Sennar.

Modular Unit Content Sheet.

Modu\m Un'\\. “ﬁ\c.: HANDL ING SMALL PETROU ENGINES (10) M.U.COdG

} Ouvpotmnl Atea: automorive encincering Fiald of Work : worae venice sasic mintenance

Modulae Unit eseription:

10. HANDL ING SMALI PETRO' FNGINLS

Identifies the type, Basic Construction and Application of the Engine using
Manufacturer's Service Manual; identifies the operating conditions: selects tools,

egquipment 8nd materials required and prepares the Eugine fer operation. Performs
economical and efficient practices in handling the Engine. Prepar=>s the Engine
for storing. Observes all necessary Safety Precautions and Rules.

Lccrq'\qg Elemants.

01. Working Safely

0z. ldentifying Protective Clothing

3. Manual Lifting and Carrying

Ba. Applying First Aid

Ccs. Safeiv with Small Engines, Machines and Applicances

06. Work Enerqgy and Power

G7. Smal] Petrecl Engines - Basic {onstructi.n and Operation

Cooling Systen

08. Small Petrecl Engines - Lubrication
09. Small Petrol E£ngines - Fuel Systems
10. Small Petrol Engines - Ignition Systems
11, Govcrnors on Small Petrol Engines
12, Starting Smal! Engines

13, ldentifying Types of Small Engines
14, Lubricaiing Small €acines

9. Uperating Smal)] fngines

16. Cleaning Small €ngines

17, Storing Small engines

18. Refueling Small Engines

Identifying Screwdriver and their uses

Identifying Pliers and their uses

Ident1fying Hand Hommers and their uses

Ident1fying Hand Files wnd their uses

Spanners/Wrerches - Kiads and Sizes

Using Spanners /Wrenches

Using Steam [leaners

tdrntaifyving fire Extinquishers and their uysrs
19, fSmall: fngine Sperification

Urane O crating and’/or Servire Manuals,
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LEARNING PACK AGE National Sugar Trqin’ng Centre,Sennar.
Modular Unit Content Sheet.
Modu\m' Un'\\'. ‘“t\q.'. MAINTAINING SMALL PETROL ENGINES (11) M.U.COdG

&“’Pﬂtﬁ‘ﬂ\ Area auvtoworive encincering | Fiald of Work: wotor vinicie sasic mainTewancy
Modular Unit Daseription :

". MAINTAINING SMALL PETROL ENGINES °

ldent1fies daily 3and reqular maintenance operations using the Manufacturer's

service Manual and Lub.iration Charts: selects tools, equipment, materials and

spare parts required aid prepares work area and the Engine for maintenance. Performs
all recommended maintenance works according to operating conditions. Observes all
necessary Safety Precautions and Rules.

In connection with Modular Unit No. 10.

Lcarq'\r)g Elemants.

0. Small Petrol Engines - Carburetors
21, Small Petrol Engines - The Battery
22. Magneto Ignition Systems

23. D.C. Starting’/Generating Systems

Engine Oils
Ltubricating Gresses
Keeping Maintenance Records
24. Small Petrol Enjines - Service Hints
25. Small Petrol fngines - Checking Compression
Servicing 011 Bzth Filters

Servicing Drv Air Filters

26. Servicing Valves

27. Servicing Cocling System

28. Small Petrnl Engines - Servicing Lubrication System
29. Small Petrol [ngines - Servicing Crankshaft Breether
30. Small Petrol engines - Servicing Fuel System

31, Smal]l Petrol Engines - Servicing fuel Strainers

32. Checking and adjusting Carburetors

33. Small Petro! Engines - Servicing Ignitien System

Y4, Checikinn and servicing Batteries

3s. Servicing Spark Pluge .
36. {hecking Magneto Ignit.on Systems

L Servicine Governnrs

’8. Servicing Pope Re-wind Starters

39, Servicing Fapr Wind Starters

LN, Checking flect,1c Starters

~

Sarvicing D.F. Starting sand Generating System:
tHsing T rque Wrench

Measuring haps using Teeler Gaugan

Idectafyirng Fare Extanqguishers and thears neaes

.

Uritig et eter Mangale,
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LEARNING PACKAGE National Sugar Training Ceritre, Sennar.

Modular Unit Content Sheet.

MOd\J\Q! Uh'\". T\\'.\t' MANDL ING SMAIL FARR TRACTORS (12) M.U.CO&'.

&gquhqu\ Aea:  avrmmorive encineering| Piald of Work @ motor venicie sasic mintewanre

Medulr Unit. Description:

12. HANDU IMG SMALL FARM TRACTORS
Identifies the type, basic construction and appiication of the Tractor using the
Manufacturer's Service Manual: identifies operating conditions; selects the
implement or mechine snd accessories required. Selects tools, equipment and
materiais required. Prepsres the Tractor for operation and mounts/gqttaches the
imnlement or machine. Perforas economical and efficient practices 1n operating the
Tracter with the implement or machine. Stores the implement/mac~ine: cleans ’
protects the i1mplement/machine; parks/stores the tractor. Obser.es all necessary
Safety Precautions and Rules.

Laarqing Elements.

oy. Working Safeiy

02 Identifying Protective Clothing

03. Manual Lifting and Carrving

04. Applving farst Aid

0s. Farm Tractors - Type ar- Main Assemblies

06. Instruments and Controls

07. Drawbar,Pulley and PTO Shaft

08. Hydraulic System ard Three Piont lLinkage

09. Wheels and Tyres

10. Four Stroke Petrol Engine and Four Stroke Diesel Engine

11, Automotive fFasteners .

12. Assembling Devices

13, Driving/operating the Tractor

14. Adjusting track Width

15. Ballasting the Tractor

To. Hitching/coupling/adjusting Implements and Machines

17. Operating the lra)l?'

18, Cleaning the Tractor

19. Protecting the Tractor

20. Storing the Tractor

Identifying Screwdrivers and their uses
Identifying Pliers and their uses

Identifying Hand Hammers and their uses
Identifyinng Hand Fi1les and their uses
Spannera/Wrenches - Kinds and Sizes

Using Spanners/Wrenchesn

ysing %“team Cleaners

Tdentifying Fire Extinquisher and their uses

tising the Operating and cerviring Maonualn
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LEARNING PACK AGELNational Sugur Training Centre, Sennar.

Modular Unit Content Sheet.

Modulae Uh‘\t '“\’-\t', MAINTAINING SMALL FARM TRACTORS (13) M.U.CO&’.

&cwq&mg\ Atea: AUTOMDYIVE ENGINCERING Fiddd of Work : woior wricir easic minTemwce

Modulae Unit Description ;

13. MAINTAINING SMALL FARM TRACIORS

Identifies da.ly maintenance operations using t>e Manufscturer's Service Manual

and Lubrication Chart(s); selects tools. equipment, materials and spare parts
required and prepares work area and the Tractor for maintenance. Performs all darly
maintenance works acrording to operating conditions. Obscrves all necessary Safets
Precaut:ions and Rules.

Lcorq'\qg Llemants.

Linear Meacures
Measures of Weight
Four Stroke Petrol Engine - Four Stroke Diesel [ngine
Engine Compression Ratio and Pressure
Combustion of Petrol in the Engine
Engine - Main Parts and function
Conling System
Pressurised Cooling System
Closed Cooling System
Radiator
Coocling fan
Thermostat
Water Pump
Engine Lubrication System
Air Filters - Kinds and Purposes
011 Bath Asr Falters
Dry Air Filters
fuel System - Petrol and Diesel
fuel Sedimenter/Strainer
Low Pressure flexible Hoses
M. Automotive faateners
fngine Oaln
fnqine D3ls - SAf Viscosity Classification
Engine Dils - AP, 1. Classification
Transmisnsion Oils
tubriratyrq Grease
Kerpinng Masntenance Recoros
Remnving Low Prensgyre Flroibhle Hoopa

Trntalling Jow Preanure Flesytiie Hoeer

e S —
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National Sugar Training Centre, Sennar.

MAINTAINING SMALL FARM TRACIORS (13) (CONTINUED)

2.

Adjusting ‘replacing V-Belts
Checking’topping-up Coolant Level
Checking Cooling system for lTightness
Cleaning Raidator/Flushing Cooling System
Checking/topping-up Engine 011
Checking/topping-up Transmission 0il
Removing Air Filters

Installing Air Filters

Servicing 0il Bath filters

Servicing Dry AirFilters

Servicing fuel Strainer/Sedimenter
Chassis Lubrication

Checking Hydraulic System

1dentifying Screwdrivers end the'r uses
Jdentifying Pliers and their uses
Spanners/Wrenches - ¥inde and Si.es

Using Spanners,/”renches

lIdent:ifying fire Excinguishers and (v eir uues

Using Service Manuals and Lubricatien Charts
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National Sugar Training Centre, Sennar.
LEARNING PACKAGE Modular Unit Content Sheet.

NModulae Umt Tit\e ¢ servicine swaue rarm teaciors (10) MU.Code:
%@thn\ N’to: AUTOMOTIVE ENGINCERING Fidd ofWor\\-. MOTOR VEHICTEBASIT MAINTENANCE
Modular Unit Deseription:

1. SERVICING SMALL FARM TRACIORS

Identifies reqular maintenance operations and edjustments using the Manufacturer’s
Service Manual and Bulletings; selects tools, equipment, materials and spare parts
required and prepaces work area and Tractor for maintenance. Performs all recom-
mended reqular maintenance works and adjustments according to operating conditions.
Observes all necessary Safely Precautions and Rules.

\.oorq'uj,s Elemants.

Linear Measures - Metric
Measures of Weight
Engine - Main Parte and Function
Thermostat
Engine Lubrication System
Engine 0il Filters
22. Fuel Tank
inyel Feed Pump-Mechancial Diaphragm Type
23. Fuel V1lters
Ignition System
Appiving Electro-Magnet:sm Theory to the Ignition Svstem
Co1l and Condenser
Spark Plug
Leac dcid Sattery
Cell Action
Startev Motors
Cenerators
Assembling Devices
24, Bearings
Engine Nils
fngine 01ls - S.A.E. Vicosity (lassification
Cngine O1ls - A.P. 1. Clessification
Transmission 01ls
Hvdraulic Oils
Removing/inastalling Thermostat
Preparation of Crnlant
D-asning’refi1lling Conling System

Checving iharmontat

Changing Enqine 03]
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National Sugar Training Centre, Sennar-.

SERVICING SMALL FARM TRACTARS (1a) (CONTINUED)

Replacing’cleaning Axr Filter

Cleaning Fuel Tank and Fuel Lines
Removing/installing Fuel Feed Pump
Cleaning/replacing Fuel Filters
Removing’installing Spark Plugs
Cleaning/yappiag Spark Plugs

Replacing and selecting Spark Plugs
Anslysing Spark Plug Face
Removing/installing Batteries

Servicing the Battery

Servicing Starters

Servicing Governors

Replacing Bulbs

Replacing Vehicle Fuses
Checking’/replacing Swilches
Removing/mount:ng Tyres

Akdjusting Pedals and Controls
Identifying Screwdrivers anJd their uses
Identifying Pliers and their usrs
Spanrers/vWrenches - Kinds and Sizes
Using Spunrers/wrenches

ldertifying Hand Mammers and their uses
Identifying Hand Files and their uses
Ident1fying Thermometers and their uses
Using Torque Wrench

Using Steam Cleaners

feeler Gauges and their uses

Using Sperk Plug Clearers

Using Service Manuals

Keeping tiaintenance Records.
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@ JOB DESCRIPTION Page: ...... of .......

Job Titls: Estate Electrician Grade ! Occupational Area: Electrical

Job No.JCode: tngineesring

Compsny: .2udan, Sugar Industry Fleld of Work: .....Ramestic. Lleckrical....

Department: .Electric _and Instrument lastallatian
Departments.

@ Description of Functions:

- Installs elecirical lighting and power circuits in domestic. dwellings,
apartment blocks and other types of buildings.

- Examines building drawings, electrical diagrams and other specifications.

- Selects, positions and fixes distribution boards and fuse boxes, mounts
switches, light fixtures, socket outlets and power points.

- Selects and installs cables/conduits onto or into masonry surfaces.
- Connects distribution boards and protective fusing.

- Connects the different electrical circuits in accordance with the
diagrams. ‘

- Connects domestic electrical appliances to the electrical supply.
- Connects signal circuits.
- Performs basic tests on completed electrical installation.

- Observes safety precautions and rules.

&@ Organisational Pattern: (Responsible to/Responsible for)

- Responsible to the Estate Supervisor in charge of electrical
installations.

4) Conditions of Work/Standards:

- Works on housing maintenance and new constructions.

- Works to national standards and specifications required for domestic
electrical installations.

§) Entry Requirements: ‘
- Must be able to read and write English texts of learning elements.
- Must be able to ada, subtract, divide and multiply.

- Should possess normal physique and eye sight (with or without spectacles),
no colour blindness and must be able to develop logical, step-by-step
work procedures.




@ Job Title:

Building Electrician Job NoJCode:

Page: ... Of ...

List and Description ~f Modular Units Performed Within Job

Modular Unit Titles/Descriptions

Performance
Standards

Tools/Equipment
Used

MARKING OUT INSTALLATION LAYOUTS IN

BUILDINGS

Examines building drawings to identify
the layout to be marked. Selects the
tools and equipment required and
marks out the cable/conduit runs of
the installation onto the walls and
ceilings of the different rooms of

the building. Observes all necessary
safety precautions and rules.

MARKING OUT POSITIONS OF COMPONENTS

AND FIXTURES IN BUILDINGS

Examines buildings drawings and
diagrams to determine type, sizes and
positions of component and fixtures to
be mounted. Selects and prepares
tools and equipment required for this
werk and marks out position of
components and fixtures on walls and
ceilings. Observes all necessary
safety precautions and rules.

MOUNTING COMPONENTS AND FIXTURES ONTO

WOODEN SURFACE

Selects and examines components and
fixtures to determine positions of
component/fixtures to be mounted.
Selects threaded fastener for wood and
washers. Selects and prepares tools
and equipment and prepares mounting
holes and mounts components and fix-
tures to wooden surfaces. Observes
all necessary safety precautions

and rules.

MOUNTING COMPONENIS AND FIXTURES ONTO

MASONRY SURFACES

Selects and examines components and
fixtures to determine positions of
components/fixtures to be mounted.
Selects wall plugs, threaded fasteners
for wood, washers and masonry bolts
and plaster if required. Selects and
prepares tools andequipment and pre-
pares mounting holes; sets wall plugs
and mounts components and fixtures.
Observes all necessary safety pre-
cautions and rules.

+ 2 cm

+2cm

+ 2 cm

+ 2cm

Rules, tapes,
straight edges,
chalk lines
plumbobs, pencil
spirit levels,
crayons, ladders,
safety clothes.

Rules, tapes,
spirit levels,
pencil, crayons,
hammers, masonry
drill, garnish
awls, ladders,
safety clothes.

Rules, tapes,
pencils, garnish
awls, gimlets,
hammers, screw-
drivers, ladders,
safety clothes.

Rules, tapes,
masonry cutters,
masonry chisels,
hammers, portable
electric drills,
portable electric
hammers, spirit
level screwdrivers,
trowels, plaster,
ladders, safety
clothes.
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@ Job Title: B.uilding Electrician Job NoJ/Code:

Page: ... of ...

List and Descriptiocn of Modular Units Performed Within Job

Performancs Tools/Equipment
Modular Unit Tities/Descriptions Standards Used
5. MOUNTING COMPONENTS AND FIXTURES INTO
MASONRY SURFACES
Selects and examines components, + 2 cm Rules, tapes,
fixtures, markout positions on - masonry cutters,
masonry surfaces into which components masonry chisels,
are to be mounted. Selects mounting hammers, portable
material, fasteners and plaster, and electric drills,
prepares mounting holes and recesses. portable electric
Selects tools and equipment and hammers, spirit
mounts components and fixtures into levels, screw-
masonry surfaces. Observes all drivers, trowels,
necessary safety rules and pre- plaster ladders,
cautions. | safety clothes.
6. MOUNTING OF FUSING/DISTRIBUTION
CENTRES ONTO SURFACES
Selects required fusing/distribution According to Rules, tapes,
centre and examines mounting national stand- pencil, crayons,
instructions. Selects fasteners and ards and garnish awls,
mounting material, required tools specifications hammers, gimlets,
and equipment and prepares holes for domestic masonry drills,
for mounting position. Assembles electrical masonry chisel,
fusing/distribution centre and installations. portable electric
mounts centre to surface. Observes drills, cement,
all necessary safety precautions and small trowel,
rules. screwdrivers,
spanners,
wrenches, safety
clothes.
7. MOUNTING OF FUSING/DISTRIBUTION
CENTRES INTO SURFACES
Selects required fusing/distribution As above. Rules, tapes,

centre and examines mounting
instructions. Prepares recess for
mounting and checks its dimensions.
Reads assembly instructions and
assembles fusing/distribution centre.
Selects tools and equipment and
mounts centre into masonry surface.
Observes all necessary safety
precautions and rules.

pencil, crayons,
garnish awls,
hammers, gimlets,
masonry chils,
masonry chisels,
portable electric
drills, cement,
small trowel,
screwdriver,
spanners, wrenches,
safety clothes.
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@® Job Title: _2uilding Flectrician o NosCode:

Page: ... of .......

List and Description of Modular Units Performed Within Job

Modular Unit Titles/Descriptions

Performancs
Standards

Tools/Equipm -nt
Used

10.

MOUNTYNG OF HOUSE CONNECTION BOXES

Examines marked-out position for
house connection box. Prepares
mounting holes, selects tools and
equipment, fasteners and mounting
material. Preparus house connection
box for mounting and mounts it to
the surface. Observes all necessary
safety precautions and rules. '

MOUNTING OF ELECTRIC METERS

Examines marked-out position for
electric meter box. Prepares
mounting holes; select tools and
equipment, fasteners and mounting
materials. Prepares electric
meter box for mounting and mount
it to the surface.
sary safety precautions and rules.

INSTALLING CABLES ONTO WOODEN SURFACE

Observe all neces-

USING CLIPS AND SADDLES

Reads architectural and circuit
diagrams to determine types,
quantities and dimensions of cables
required. Selects cables, clips,
saddles and fasteners. Selects
tools and equipment and marks-out
spacing for clips and saddles and
mounts them to the wooden surface.
Prepares and installs cable runs.
Observes all necessary safety
precautions and rules.

As above.

As above.

According to
nationa) standards
and specifications
for domestic
electrical
installations.

| safety clothes.

Rules, tapes,
pencils, crayons,
garnish awls,
hammers, gimlets,
masonry drills,
masonry chisels,
portable electric
drills, cement,
small trowel,
screwdrivers,
spanners, wrenches,

-

Rules, tapes,
pencils, garnish
awls, gimlets,
masonry drills,
masonry chisels,
wood drills,
metal drills,
screwdrivers,
Spanners, wrenches,
safety clothes.

Rules, tapes,
pencils, garnish
awls, hammers,
screwdrivers,
diagonal cutting
pliers,
electrician
knives, ladders,
safety clothes.
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@ Job Title: Building Electrician Job NoJCode:

Page: of

List and Description of Modular Units Performed Within Job

Reads architectural diagrams to
determine/calculate bends to be
made. Mark out position of bends,
select tools and equipment and
bend PBV conduit to required
dimensions. Observe all necessary

safety precautions and rules.

Performance Tools/Equipment
Modular Unit Titles/Descriptions Standards Used

11.  INSTALLING CABLES ONTO MASONRY
SURFACES USING CLIPS AND SADDLES
Reads architectural and circuit See above. Rules, tapes,
diagrams to determine types, pencils, hammers,
quantities and dimensions of cables masonry drills,
required. Selects cable, clips, portable electric
saddles and fasteners. Selects drills, screw-
tools and equipment and marks-out drivers, diagonal
spacing for clips and saddles and cutting pliers,
sets wall plugs, mounts clips and electrician knives,
saddles to masonry surfaces. Pre- ladders, safety
pares and installs cable runs. clothes.
Observes all necessary safety
precautions and rules.

12. PREPARING RIGID PVC CONDUIT FOR
INSTALLATION
Reads architectural and circuit Cut PVC conduit Rules, tapes,
diagrams to determine types, to + 2 mm pencils, crayons,
quantities and dimensions of PVC accuracy. hacksaws,
conduit required. Selects and electrician
cuts to length conduit pieces as knives, different
required. Removes burrs and sharp files, safety
edges on conduit and selects clothes.
accessories such as bends, coupling
joints, etc. in sizes and quantities
required. Observes all necessary
safety precautions and rules.

13. BENDING RIGID PVC CONDUIT

To bend PVC
conduit to + 2 mm
accuracy.

Rules, tapes,
pencils, special
radius gauges,
bending spring,
plugs, sand,
heating equipment
to warm-up conduit
for bending, safety
clothes.
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@® Job Titie: . Suilding Electrician ;o Ng Code: Page: —of ...
List and Description of Modular Units Performed Within Job
Performance Toolleqqumcm
Modular Unit Titles/Descriptions Standards Used
14. INSTALLING RIGID PVC CONDUTT UNIU

15.

16.

MASONRY SURF ACLS

Examines marked-out layouts and
conduit pieces/accessories prepared
for installation. Selects clips,
saddles, wall plugs, tools and
equipment and marks-out position for
wall plugs. Sets wall plugs,

mounts clips/saddles and assembles/
installs conduit. Observes all
necessary safety precautions and
rules.

INSTALLING RIGID PVC CONDUIT INTO

MASONRY SURF ACES

Examines marked-out layouts and
conduit pieces/accessories prepared
for installation. Selects tools and
equipment and cuts grooves/channels
for the conduit. Assembles and
installs conduit in grooves and
closes the grooves by plastering.
Observes all necessary safety
precautions and rules.

FEEDING WIRES INTO CONDUIT

Examines circuit diagrams and
installation layouts to determine
types, sizes, colours and
quantities of wire required. In-
spects conduit installation for
sharp edges, narrow bends, clears
passages and removes sharp edges
if necessary. Prepares wires,
steel/spiral tapes and feeds wires
into conduit. Observes all
necessary safety precautions and
rules.

According to
national
standards and
specifications
for domestic
electrical
installations.

As above.

According to
national
reqgulations for
colour coding
of electrical
wiring.

Rules, tapes,
pencils, crayon:
centre punch,
hammers, masonr)
drills, portable
electric drills,
screwdrivers,
ladders, safety
clothes.

Rules, tapes,
pencils, crayons
masonry chisels,
hammmer, electr]
cian knives,
trowels, plaster
bowl, plaster,
electric masonr
cutters, ladders
safety clothes.

Tapes, diagonal
cutting pliers,
combination
pliers,
electrician
knives, steel/
spiral tapes,
ladders, safety
clothes.
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List and Description of Modular Units Performed Within Job
Performance Tools/Equipment
Modular Unit Titles/Descriptions Standards Used
17. CONNECTING WIRE AND CABLE END 10
SCREW-ON AND PUSH-ON TERMINALS IN
ELECYRICAL INSTALLATIONS
(Up to 6 square mm)
Reads and examines diagrams of the + 2 mm Rules, tapes,
particular lighting, signal, power - pencils,
or control circuits to be inter- combination
connected as specified in the pliers,
respective modular unit dealing diagonal cutting
with the connection of such pliers, wire
circuits. Examines components, stripping tools,
fixtures, wires and cables to be electrician knives
interconnected. Selects tools and screwdrivers,
equipment and prepares wire and cable safety clothes.
ends for connection. Connects wire ’
and cable ends to screw-on or push-on
terminals. Observes all necessary
safety precautions and rules.
718. CONNECTING WIRE AND CABLE ENDS TO
SOLDER-ON TERMINALS
(Up to 6 square mm)
Reads and examines diagrams of the + 2 om Rules, tapes,
particular lighting, signal, power pencils,
or control circuits to be inter- combination
connected as specified in the pliers,
respective modular unit dealing with diagonal cutting
connection of such circuits. pliers, wire
Examines components, fixtures, wires stripping tools,
and cables to be interconnected. electrician Knives |
Selects tools and equipment and soldering guns,
prepares wire and cable ends for soldering
connection. Prepares and checks materials,
soldering equipment. Connects wire safety clothes.
and cable ends to solder-on terminals.
Observes all necessary safety pre-
cautions and rules.
19. CONNECTING LIGHTING CIRCUITS WITH

ONE-WAY SWITCHES

Reads and examines the diagrams of a
one-way circuit to be connected.
Selects tools and equipment and
connects the cirruits as specified
in the modular unit "Connecting

Wire and Cable £nds to Screw-on, and
Push-on Terminals”. Observes all
necessary safety precautions and
rules.

Check function
of circuit without
error.

Rules, tapes,
pencil, combina-
tion pliers,
wire/cable
stripping tool,
electrician
knives, screw-
driver, safety
clothes.
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@ Job Title: ?:ilding Electrician Job No/Code:

Page: of

List and Cescription of Modular Units Performed Within Job

Performance Tools/Equipment
Moduiar Unit Titles/Descriptions Standards Uoodpm
20. CONNECTING POWER CIRCUIT WITH SINGLE
PHASE SOCKET OUTLET
Reads and examines the diagrams of As above. Rules, tapes,
a single phase power circuit to be pencils,
connected. Selects tools and combination
equipment and connects the circuits pliers, wire/
as specified in the modular unit cable stripping
"Connecting Wire and Cable Ends to tool, electricia
Screw-on and Push-on Terminals". knives, screw-
Observes all necssary safety drivers, safety
precautions and rules. clothes.
21. CONNECTING LIGHTING CIRCUIT WITH
TWO-WAY SWITCHES
Reads and examines the diagrams of As above. Rules, tapes,
a two-way circuit to be connected. pencils,
Selects tools and equipment and combination
connects the circuits as specified pliers, wire/
in the modular unit "Connecting cable stripping
Wire and Cable Ends to Screw-on and tool, electricia
Push-on Terminals". Observes all knives, screw-
necessary safety precautions and drivers, safety
rules. clothes.
22. CONNECTING LIGHTING CIRCUITS WITH
MULTI-CIRCUIT SITCHES
Reads and examines the diagram of As abobe. Rules, tapes,

a multi-switch circuit to be
connected. Selects tools and
eguipment and connects circuits as
specified in the modular unit
"Connecting Wire ancd Cable Ends to
Screw~on and Push-on Terminals”.
Observes all necessary safety
precautions and rules.

pencils,
combination
pliers, wire/
cable stripping
tools, electrici
knives, screw-
drivers, safety
clothes.
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@ Job Title: _Building Electrician

Job No.Code:

Page: ... of ...

List and Description of Modular Units Performed Within Job

Performance Tools/Equipment
Modular Unit Tities/Descriptions Standards Used
23. CONNECTING LIGHTING CIRCUITS WITH
INVERMEDIATE SWITCHES
Reads and examines the diagrams of an| As above. Rules, tapes,
intermediate circuit to be pencils,
connected. Selects tools and combination
equipment and connects circuits as pliers, wire/
specified in the modular unit cable stripping
"Connecting Wire and Cable Ends to tools,
Screw-on and Push-on Terminals”. electrician
Observes all necessary safety knives, screw-
precautions and rules. drivers,
safety clothes.
256. CONNECTING LIGHTING CIRCUITS WITH
FLUDRESCENT LAMPS
Reads and examines the diagram of a As above. Rules, tapes,
circuit with fluorescent lamp pencils,
to be connected. Select tools and combination
equipment and connect the circuits pliers, wire/
as specified in the modular unit cable stripping
"Connecting wire and Cable Ends to tools,
Screw-on and Push-on Terminals". electrician
Observes all necessary safety knives, screw-
precautions and rules. drivers,
safety clothes.
25. CONNECTING SIGNAL CIRCUITS WITH
ELECTRIC BELLS, CHIMES AND BUZZERS
Reads and examines the diagrams of As above. Rules, tapes,

different types of signal circuits
to be connected. Select tools and

equipment and connect circuits, as
specified in the modular unit
"Connecting wire and Cable Ends to
Screw-on and Push-on Terminals".
Observe all necessary safety
precautions and rules.

pencils,
combination
pliers, wire/
cable stripping
tools,
electrician
knives,

safety clothes.
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.‘f,!isz National Sugar Truining Centre,
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. Staff Development Training Programme.
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Tlﬂe The introduction to a Modular System of Training to
be developed at the National Sugar Training Centre,
Sennar.

Date: January 1989 JBye.UNIDO.CTA
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SUMMARY :

A,

The overall content and required outputs of the
programme was too ambitious and not enough con-
sideration given to the fact that all the participants
were working in a second or (in certain cases) third

Language.

All the participants are to be complimented upon

their efforts in using English Reference Materials,
English Technical Data and the preparation of Training
Documents in English. Then, finally, addressing the

group in English for the presentation.

Any future programmes for Staff Developnent would
benefit from slowing down the pace and allowing the
same work lcad to be spread over a period of at least

3 weeks.

The present format of the programme is satisfactory

and does not require further modification.

The classroom and workshop facilities at the Training

Centre proved to be edequate.
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PROGRAMME REPORT

PROGRAMME

The introduction to a Modular System of Training
to be developed at the National Sugar Training

Centre, Sennar.

DURATIGN Fifteen days - 15th Nov. to 1st Dec. 1988.

AIM

To provide a uniform understanding of one
specific model of 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.

LOCATION : The National Sugar Training Centre, Sennar.

PARTICIPANTS : All Counterparts and Workshop Instructors of the

Training Centre.
Plus

Nominated Training Officers from 3 of the 4 Sugar
Mills.

Plus

Two Instructors from Kenana Training Centre.

The list of participants is included in the text.

LANGUAGE : The language of the programme was English.
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OBJECTIVE:

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
comp’ete Learning Package prepared to International
Specifications, Codes of Practice and standard format as

a group activity.

EXECUTION OF THE PROGRAMME

1.0. Staff (Details as Annex 1)

1.1. Due to the delay in the arrival of Experts Berglund

and Pauli the programme was conducted by the C.T.A.

until the arrival of Bernt Jan-0lof Berglund on

21st November.

1.2. After a very brief introduction (only 2 hours) to
the group, scheme of work, programme plan selected
projects and progress made Mr. Berglund was left
with the task of continuing the programme since the
C.T.A. had to leave for Khartoum to prepare for the
visit of UNIDO Deputy Director General
Mr. Horst Wiesebach.

1.3. The following day (22nd Nov.) Mr. Edy Pauli, the
second Expert arrived to further assist in conduct-

ing the programme.

1.4. It is pleasing to note that because of earlier
experiences of working together (i.e. Bye and Pauli
as Programme Manager and Faculty Member at the I.L.O
Turin International Centre for a period of over 2
years) it was possible for Mr. Pauli to immediately
"pick-up”" the situation and proceed with the inputs

without loss of continuity.
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2.0.

3.0.

.5,

The C.T.A. was able to return on 28th November

when 1t was possible to extend the timetable by two
days so that the presentation of all the Project
could be evaluated by the whole group of Experts
(Bye, Berglund and Pauli). Mr. G. Anestis, the
Project Backstopping Officer from UNIDO, HQ. Vienna,

was also able to attend some of the presentations.

Methodology

2.

2.

1.

2.

The overall proportions of time allocation was

divided in the ratio of:

25% Classroom input - Lectures

Discussions

Question and

Answer Sessions.

75% Individual and Group Project

Activities.

30% Group Projects

45% Individual Projects.

The pattern of activities developed was as follows:

07:00 - 07:30 Consolidation of previous

days work.

07:30 - 09:00 Subject input
10:00 - 14:00

and

17:30 - 19:30 Project work.

The Programme Philosophy

3.

1.

To fully appreciate the underlving philosophy of the
Training Programme it is essential to have a working
knowledge of the characteristics and methodology

applied in:
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3.

3.

3.1.1. The 1.L.0. Modules of Emplovable Skills

Training Material or

3J.1.2. The N.A.T.0 Military Training Manuals for
Trade Skills or

3.1.3. The U.S.A. Military Trade Skills Training
Methodolegy or - :

3.1.4. Particular Trezining Svstems developed by
most Industrialised Nations to accelerate the
development of individual Skills follow-
ing the economic recassion of the 1970's

and early 1980's.

The terminology used was that established by the
1.L.0. on an international basis in the Directory
of Occupations and applies particularly to the

Training Schemes set in place in many Developing

Countries.

A reference to the terminology is added as

Annex 2.

The principle presented was the use of the I[.L.0.

Training Material in a manner particularly suited
and adapted to the situation in Sudan (in gerneral)
and the National Sugar Training Centre (in
particular) AND NOT AS THE MATERIAL IS INTENDED

T0 BE USED IN THE I.L.0. MODULES OF EMPLOYABLE
SKILLS SYSTEM.

The philosophy being to use the TRAINEE CENTRED

ACTIVITY BASED training booklets which are
validated in Developing Countries AS THE BASIS
FOR INDIVIDUAL LESSON PLANS/DEMONSTRATION PLANS
IN AN INSTRUCTOR ORIENTED LEARNING SITUATION.

The importance of this means of training can be

appreciated by studying any of the Learning

Elements since the contain:
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3.5.1 A specific OBJECYIVE

3.5.2. A LIST OF IfEMS regquired to accomplish
the objective.

3.5.3. Well illustrated STEP BY STEE,INSTRUCIIUNS
on how to proceed towards attaining the
objective. )

3.5.4. A PROGRESS CHECK or ASSIGNMENT to monitor
indivicual trainee performance.

3.5.5. The overall approach being structured to
use PRACTICAL ACTIVITIES to acquire
related “nowledge associated with the
practice of developing a SKILL.

3.6. The basis is, therefore, set for the development

of any training programme with set criterea within

a wider and clearly defined frame of reference

with an in-built method of continuous assessment

and monitoring.

3.7. With the overall philosophy now firmly established

the principle is now being used to develop train-

ing programmes in any area of activity for which

a Job Description and Job Specification is raised

within the whole Sugar Industry of the Republic

of Sudan.

The Programme Content

4.1, The subject structure is attached as Annex 4.

4.2. The overall content of the programme was very

demanding on the participants and the quality of

output had some correlation with the ability to

work wholly in E£nglish beside various other

factors.

4.3. Whilst,

as already stated, there was no loss of

continuity, the final two items in the Subject

Instructure i.e.:
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4.3.1 Implementing a Modular Training System,

and
4.3.2. Follow-up and Feedback,

were not dealt with in sufficient depth bu} simply
discussed to provide an appreciation of the topics

concerned.

4.4, According to the Subject Structure proposal these
topics were scheduled to occupy up to 30% of the

available time thus indicating that:

4.4.1. The next Staff Development Training Pro-
gramne must be scheduled for a period of

at least 3 weeks.

4.4.2. The participants of this programme must be
invited to return and attend the sessions
referred to on 4.3.1. and 4.5.2. above.

5.0. List of Participants

5.1, The following participants from the National Sugar

Training Centre began the Training Programme:

Mr. Mohamed Ali Mohamed Osman (El Fadlabi)-Director
Mr. Osman E1 Tahir Ali - Head, Mech. Eng. Dept.
Mr. Ibrahim Mohamed Abdu - Head, Ag. Eqpt. and Auto
Dept.
Mr. Mudawi El Sadiq Mudawi - Head, Electrical and
Instrument Dept.
Mr. Mohamed Abbas Mohamed - Senior Instructor,
Mech. Eng. Dept.
Mr. Eltayeb Hassan Elshiek - Instructor - Ag. Eqgpt.
and Auto Dept.
Mr. Awad Mohamed Shaggal Ahmed - Instructor, Ag.
Eqpt. & Auto Dept.
Mr. Mohamed E1 Hassan Atait Alla - Chief Admin.
Officer
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5.2. The following additional participants completed

the programme:

Mr. Suliman Koko - Training Officer - New Halfa.
Mr. Moubarak Mohamed Salah - Training Officer -

) A§salaya.
Mr. Adil El Daw E1 Amin - Training Offiéér;—

Sennar.

Mr. Fadl El Moula Sarour Taha - Senior Instructor,
Kenana Trgq. Centre.
Mr. Yahia Mohamed Yahia - Senior Instructor, Kenana

Trg. Centre.

6.0. Pro]ects

6.1. Group Projects and contributors.

6.1.1. A Learning Package for training in

"Skills Awareness for Graduate Engineers”

Mr. Osman £1 Tahir Ali
Mr. Mohamed Abbas Mohamed
Mr. Yahia Mohamed Yahia.

6.1.2. A Learning Package for training "Basic

Skills for Auto Electricians”

Mr. Ibrahim Mohamed Abdu.

Mr. Eltayeb Hassan Elsheik.

Mr. Awad Mohamed Shaggal Ahmed.
Mr. Fadl E1 Moula Sarour Taha.

6.1.3. A Learning Package for training in "Basic

Instruments Maintenance and Repair".

Mr. Mudawi E1 Sadiq Mudawi.
Mr. Mahagoub Widat Al)a.

6.1.4. A Learning Package for "Developing the
Skills of Training Officers"
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Mr. Mohamed Ali Mohamed Osman
(E1 Fadlabi)
Mr. Suliman Koko
Mr. Moubarak Mohamed 5alah
Mr. Adil E1 Daw El Amin
Mr. Mohamed E1 Hassan Atait Alla.

6.2. Individual Projects together with assessment of

content and presentation technique:

6.2.1. Mr. Osman E1 Tahir Ali.

Project: Modular Unit Title: Turning
a Stepped Shaft.

Remarks: Ffully understands the concept
of the Modular Systems
Approach. Analytical in
Approach and produced good

training material.

Competent Instructor but with
a tendency to still prefer

more traditional methods.

6.2.2. Mr. Mohamed Abbas Mohamed
Project: M.U. Title: Bench Fitting -

Producing a Drill Gauge.

Remarks: Very thorough approach and
shows complete understanding
of the System. Preparation of

Material was excellent.

Presentation clear and

accurate - Very Good.
6.2.3. Mr. Yahia Mohamed Yahia

Project: M.U. Title: Methods of Slot
Milling.
Remarks: Excellent in all areas i.:.

understanding, preparation

and presentation.




6.2.4. Mr. Ibrahim Mohamed Abdu.

Project: M.U. Title: Maintaining Spark
P;ugs and Checking H.T. Coil.

Remarks: Fully understands the concept
of Modular Training Syétems and
applied it cortectl;.' Tended
to be the motivator in the group
and able to offer constructive

ideas.

Training material was well pre-
pared and the presentation was

excellent.

6.2.5. Mr. Eltayeb Hassan Elsheik.
Project: MH.u. Title: Maintaining or
Repalacing Cotact Braeaker

Points and Condensars.

Remarks: Understands the principles of
Hodular Systems and participated
well in project activities how-
ever the preparation of materizl
in English may need further

attention.

Presentation slightly impulsive,

6.2.6. Mr. Awad Mohamed Shaggal Ahmed.
Project: M.U. Title: Stripping and

Assembling Distributors.

Remarks: Satisfactory in all activities
and has excellent potential.
Fully understands the concept
and would benefit from some
improvement in the use of

English.




6.2.8.

6.2.9.

6.2.10.

Mr. Fadl E1 Moula Sarour Taha.’

Project:

Remarks:

Mr. Mudawi El Sadiq Mudawi.

Project:

Remarks:

Mr. Suliman Koko.

Project:

Remarks:

Mr. Moubarak Mohamed Salah.

Project:

Remarks:

M.U. Title: Ignition Circuit
Fault Finding.

Excellent in all areas and gave

a first class presentation.

M.U. Title: Maintenance and

Repair of Vacuum Gauges.

Has fixed ideas upon how to
instruct which do not necessarily
coincide with the Systems
Approach to Training. Has far
more motivation to become a
Lecturer instead of an Instructor
These factors were reflected 1in
his attitude, training materials

and presentation.

M.U. Title:

Followed the programme properly
and completed the project in a
manner showing a full appreci-
ation of the Methodology and in
spite of obvious limitations in
the Knowledge of English made a

clear, concise presentation.

An excellent, well motivated

performance.

M.U. Title: Development of Basic
Management Skills.
Understood the principle and pre-

pared materials accordingly.

Presented a well structured
training module.
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7.0.

=1

6.2.11. Mr. Adil El1 Amin.

Project: M.U. Title: Preparing a
Questionaire.

Remarks: Performed satisfactorily through-
out having been newly appointed
to attend the Staff DeQelopment
Programme. Showed complete
understanding of the approach and
presented a well prepared train-

ing module.

Certification

7.2.

AR certificate of competance was presented to the
participants who successfully completed the programme

(sample copy attached as Annex 3).

It will be noted that for several reasons, three of
the participants were unable to complete the course
and therefore their certificates are being "held-
over” to allow for the opportunity to complete the

necessary activities during the next programme.

The certificates retained were prepared in the names

of:

Mr. Mohamed Ali Mohamed Osman (El Fadlabi)®*1
Mr. Mahagoub Widat Alla
Mr. Mohamed E£1 Hassan Atait Alla.

The semi-formal 'Graduation Ceremony' was attended by
Mr. Gaafar Hussein, ODirector for Public Industries,
Ministry of Industry, as Guest of Honour, together
with several Director Generals, Managers and M.A.T.S
Officials from the Sugar Mills.

THE OCCASION MARKED AN IMPORTANT STEP FORWARD IN THE
DEVELOPMENT OF THE TRAINING CEANTRE AND THE PROJECT.

The Director of the Centre had to withdraw from the pro-

gramme, very reluctantly, to attend the meeting in Khartoum
with the C.T.A.
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8.0.

9.0.

The Programme Timetable

8.1.

8.2.

The pattern and progression of the development of
the subject matter was conducted according to the
format prepared in the Programme Plan but it must

be emphasised that the last 30% of the- topics were
not covered adequatc:y and, therefore, further study

is required. .

The Subject Structure is attached as Annex 4.

The timetable is attached as Annex 5.

Final Assessment and Validation

9.1.

Training Programmes have been implemented at the
Training Centre to validate the materials produced

as Project Work.

Certain initial modifications have already been
undertaken by the Instructors concerned under the

supervision and guidance of the Experts.

It has not been possible to include the two
Instructors from Kenana Training Centsre in this

process.

The work of the Training Officers is somewhat
different in that it requires the execution of
certain activities rather than the presentation of
technical information. The validation is therefore

a longer process.

Final assessment of the Instructional capability of
the individuals concerned will be used to plan .2

most appropriate fFellowship Training Programmes.
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ANNEX 1

STAFFING

The Programme was designed and directed by:

J.Bye, C.T.A. - Post 11.01
Nationality - British
Specialisation - Mechanical and Production

Engineering.

B.J.0. Berglund - Fost 11.51

Nationality - Swedish
Specialisation - Instrumentation Engineering.
E.Pauli - Post 11.05
Nationality - Italian.
Specialisation - Operation and Maintenance of
Vehicles.

Other support was provided by the various Administrative Staff

of the Training Centre.
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TERMINOLOGY

ANNEX 2

1. Training Needs - The precise definition of all aspects
of training necessary to raise the
abilities of an individual from the
known level at entry to accamplish
the requirements of a Job

Specification *.

2. A Modular Unit - Is a logical and acceptable division
of work within a Field of Work or

Occupational Area.

3. Field of Work - A normal sub-division within an
Occupational Area - eg. Domestic

Electrical Installation.

4. Occupational Area - As defined by International Standards
and does not deviate from the nor-
mally acceptable English use such as

Electrical Engineering.

5. Job Description - A statement identifying the
activities of a "Job" within a Field
of VWork and describes the functions,
responsibilities, conditions of Work
and when appropriate, the entry

requirements.

6. Job Analysis - By analysing the various functions
carried out, responsibilities,
conditions and STANDARD, a precise
JOB SPECIFICATION may be prepared.

7. Task Analysis - By dividing a 'Job' into pre-
determined tasks and then subjecting
these to analysis it is possible to

identify the skill content.




295 -

ANNEX 2 (CONTINUED)

8. Skills Analysis - The identified skills are analysed

. to define what training is required
in order for someone tﬁ Be able to
acquire such skills.

9. Skill - The ability to complete a clearly
defined activity correctly and with
maximum efficiency and be able to
repeat it cdntinuously (automaticall.)

to the same high standard.

In nearly all cases this may onlv be

accomplished by correct training.

10. Learning Elements - Training Booklets prepared by I.L.0.
stating an objective. step by ste:
Ainstructions and progress check for
accomplishing a particular step of

work.

11. Modular Unit Content- A sequenced group of tLearning
Elements required to complete a
Modular Unit.

12. Learning Package - One or more Modular Units (In cases
where similar methods, tools and
technical content apply) and include
Instructor and Trainee Guidance

Materials.
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ANNEX IV

Subject Structure.

Na| %] Subjeck Fields, Subjacts.

1.] 5| Introduction to the

System Approach to

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

b. Definitions and Terminology.

c. The key characteristics of a
Modular Systesa.

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 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. 1Identifying 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 Assigmments and
Progress checks for Learning
Elements.

1. Preparing Performance Tests.

m. Preparing Instructional Units for]
future development into Learnirng

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

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

Performance.
e. Validation of Training Material.

| . .
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&
|=l§5

¢

e Subject Structure.
Na{%| Subjact Fields, Subjacks.
6.|5| Follow-up and Feedback:4 a.

Bvaluating Efficiency and
Effectiveness of Training.
Designing and Carrying out
follow-up procedures after
Training.
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in the first example we have an slectriclan
who works on his own. He has to install the
electrical installations of small houses or
apartments up to the fusebox. He performs
this work completely by himsell. He:

- marks out installation layouts in bull : '
ke o Wkl etz o bl < ‘3‘?320@

mounls components onto masonry surfaces

(MU 02);
- instails cables on surface ysing clips and saddles
(MU 03);
- connecls dilferent electrical circuits (MU 04-09);
- lests electrical installations (MU 10). Q
His module of employable skill consists of
ten modular units. : A
MES
1 1
MU 1 — MU. 10
MU. 2 MU. 4-9
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This example shows a situation where
there is enough work to justify the employ-
ment of two workers. To reduce training
time and cost, the module of employable
skill for each worker would consist of dif-
ferent modular units refiecting the division
of work among them.

Worker Ne. 1
- marks out installation iayouts in buildings:
- mounts components onto masonry surfaces;

- instalis cables on surface using clips and
saddles. -7

His module of employable skill consists of ‘

three modular units.

Worker No. 2
- connects different electrical circuits;
- lests electrical installations.

His module of employable skill cansists of
six modular units.




The third example shows a situation where
a large number of similar electrical instaila-
tions ‘are to be installed in a very large
building or on a housing estate. In a case
like this, each worker could be usefully
employed carrying out a small part of each
installation. Thecefore the module of
employable skill for each one of them,
reflecting the division of work, might be as
shown below:

Worker No. 1
- marks oul installation layouts.

His module of employable skill consists of
only one modular unit.

Worker No. 2

- mounls components onto masonry surfaces.

il
!
\

His module of employable skill also con-
sists of only one modular unit.

Worker No. 3
- installs cables on surface using clips and
saddles.

His module of employable skill also con-

sists of only one modular unit. Mes

=2
==

MES MES

MES ‘

{f=">
{H=">

Worker No. 4

connects different electrical circuils.

Six modular units are required for his
module of employable skill.

Worker No. 5
tests electrical inslallations.

MU. 1 T {MU.10

his module of employable skill.

Again, only one modular unit Is required for MU. 2 ' WU 4-9

MU. 3
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We shalil now look at the three examples of
module of employable skill situations from
the occupational area of Automative
Engineering ftield of work «Servicing Carsw,
We will use the seven modular units which
we have quoted on Page N0.12 in the leamn-
ing element «identifying Modular Unitse,

This example shows a small garage with
one car mechanic only. He has to perform
the seven modular units listed below.

Here are the titles of the seven modular
units:

MU-01  Servicing Ignition System
MU-02  Servicing Battery

MU-03  Servicing Cooling System
MU-04 Changing Engine Qil
MU-05 Cleaning Car Body
MU-06  Servicing Tyres

MU-07  Servicing Brake System

MU.5)




This Is a larger garage which employs three
car mechanics, each one carrying out part
of the overall servicing ot a car.

Waorksr No. 1
- services Ignition Systems;
- servicas Batteries.

Worker Ne. 2

- services Cooling Systems:
changes Engine Oil;

- cleans Car Bodies.

Worker No. 3
- services Tyres:
services Brake Systems.
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This is the division of work that you might’
find In a very large garage with many
employees and whera maybe a hundred
cars have to be serviced every day. In such
a situation, each modular unit might be a
module of employable skill for one person.

MES ES) MES MES
!

ME S MES
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There are small moduies of employable
skill and large modules of employable skiil.
Let us take the case of a man working on
the assembly line of a car factory. This man
might be employed to mount 4 wheels of
the car ontd their axies. His module of
employable skill consists of one small
modular unit.

If you look at what a comprehensive car
mechanic does, you might find that he per-
forms the work of maybe 60 or even 100
modular units. In such a case, his module
of employable skill coul: correspond to the
traditional job title of an «Automotive
Mechanic».

The titles of modules of employable skills
can be standardised under certain condi-
tions. Let us take the case of the hotel
mainténance mechanic quoted In
paragraph 12. If. in a country where tourism
is a major source of income, this man could
be employed in the majority of the hotels by
being able to perform the listed 12 modular
units; this M.E.S. could be standardised for
the occupation of sHotel Maintenance
Mechanic» in that country.

When identifying modules of employable
skills, keep their main characteristics in
‘mind, l.e.

- they state the work lo be periormed for particular ,

employment situations expressed in the form of
modular units: ’

they can be small or large ranging from one to
hundreds of modular units;

« they can consist of modular units from one oc-
cupational area and from one field of work only:

- they can consist of modular units from different
occupational areas and different fields of work;

the titles of modules of employable skills can be
standardised under certain conditions.
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The examples of modules of employable
skill that have been quoted so far in this
learning element, have been taken from par-
ticular occupational areas and specific
flelds of work. A module of employable
skill may, however, consist of modular
units from different occupational areas and
different fields of work.

Let us look at a first line maintenénce
mechanic employed in a small hotel. He

could be required to perform the following.

modular units in order to be employable.

No.

MU Title

Occupational Arsa

Fleld of work

MU-01
MU-02

MU-03
MU-04

MU-05

MU-06
MuU-07

MU-08
MU-09
MU-10

MU-11

MU-12

Changing light buibs
Replacing single
phase power plugs
Replacing fuses
Replacing washers
on water taps
Replacing water taps
and valves

Repairing clogged-up

water drains

Replacing locks on
doors and windows

Replacing broken
window glass

Patchingup paint-.
work

Maintaining and
repairing water tanks

Cleaning filters of
air conditioners

Changing wheels of
customers’ cars

Electrical Engineering

Electrical Engineering

Plumbing and Pipe
Fitting

Woodworking

Building Construction
Mechanical Engineering

Air Conditioning and
Refrigeration

Automotive Engineering

Domestic electrical
installations

”

Installing and
maintaining domestic
water supply systems

" Installing and

maintaining drainage
systems

Installing and

maintaining doors and
windows

Painting in-bulldings

Sheet metal work

Installing and
Maintaining unit type
alr conditioners

Car servicing

The module of empioyable skill for this ex-
ample of a hotel maintenance mechanic
consists of 12 modular units taken from 7
different occupational areas.




The Global Occupational Profile of the
simplified version of a «Building Electri-
clans consists of 18 modular units, which
are shown below in the form of a chart.

[
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For the national standard raquired in a par-
ticular country it has been decided that on-
surface installations using PVC conduit
- are not required as this Instaliation
method Is not being used. The NATIONAL
OCCUPATIONAL PROFILE for_this oc-

: cupation Is thersfore reduced by three
. modular units to a total of 16.

Marring Ou muu-
tion Layouts in
Builgings.
c Cuting Grooves and
v Holes mio Masonry Sur-
- faces
Moun Comoponents
Ftres o Masonr 2 5
Surla ces. .
{ §> inslaling Wall Boxes
h and Cabies In-Surface.
lsu;l‘lumg c.cu:‘g on - I
ace usng g g
Saddles. %‘2
{} Grooves and
Holes Dy Plastering.
. Wire/Cable Ends
3[0 Sac::n&m 3
I,
Boxes. LT R oAt X
- " L

RZ1 Con. Lighting Clrcuits
with  Two-Way Swil.
ches.

5, Ughting Cireuits [I- >l con. Sional Cm:uul B
; lwim Fivor. Lamos. - || wiin €1. Ocor Betis.

Con. l.agmmg Circuits

Con. Lighting Clrcusts ol i Cor. mo. Swite

wilh Interm. Switches.

o AN e e -
TRA MY A ko e ks e Tt £

]
[rnlluo Clecinical n-
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The specific profile of that occupation
could look like the example shown below
which consists of 10 modular units. in this
particular case, an electrical contractor in-
stalls simple houses which only require
four lighting circuits and one power clr-
cult. Ali circuits are installed on-surface
using cables. The testing and inspection
of the completed installation Is carried out
by the foreman.

Marking Out Installa-
tion Layouts in
Buildings.

Mounting Component
Fixtures onto
Masonry Surlaces.

Inst. Cables on sdr-

face using Clips and
Saddles.

Con. Wire/Cable Ends
to Screw-On Pysh-On
Term, and Branching
Boxes.

Connecling Lighting ? Connecting nghtind ' Connecting lighting
Circuits with One-way| Circuits with Two- H {Circuits with In-
Switches. Way Swilches. 2 |termediate Switches.

Connecting Lighting | Il | Connecting Lighting
| Circuits with Current | lisR1 | Circuits with Single-

i1l Impulse Switches. i Phase Socket Outlets.
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If for an occupation or fleld of work where
mainly standardised technologles are be-
ing used, ALL the modular units required
on a global basis would be Identified and if
these moduiar units would be presented in
the form of global profiles on modular
unitleaming element reference charts,
this set of charts would very much simplify
the process of occupational analysis and
curriculum planning.

Instead of having to re-analyse every oc-
cupation or field of work again in every
country, it would only be necessary to
select from the Global Occupational Pro-
file those modular units which are required
for national or specific employment/itrain-
ing needs and then verify the content of
each modular unit/fiearning element
reference chart in line with the required
level of decision fnaking and the working
methods used.. _

Wae can also verlfy the content of globally
prepared modular unit/learning eiement
charts on the basis of well preparad job
speclfications. On the {ollowing four
pages you will find the job specification of
a simple «Bullding Electrician». We have
used this Job specification as an example
in the learning element, «Preparing Job
Specifications for M.E.S. Training». The
modular units of this job specification are
identical to those shown In the chart on
page 12, paragraph 20.
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o

JOB DESCRIPTION Page .1 of .3...
Job Title: ...Bulkding Electriclan Occupational Area; .. Eectical Enginesring
Job NoCods: EEDEL10
Company: Jamaes Electrical COnmari Fleld of Work: Domestic Electrical
Department; . Project Execution Dept. ) ingtallations

@

Description of Functions:

installs electric lighting and power circuilts in domestic dweiling such as houses and apantment
blocks. Examines diagrams and other specifications; selects, positions and mounts switchas, light
fixtures and socket outlets; solects and installs cadiss onto wooden and masonry surfsces; connects
the different slectrical circuits in accordance with the diagrams given to him.

Organisational Pattern: (Responsible to/Responsible for)
Responsidle to the loreman of the building site In charge of the electrical installations.

Responsible for one or more electriclan heipers,

*Conditions of Work/Standards:

Works on housing development schemas in remote desen aress.

Works (0 national building standards and spoemeauonl required for domestic dwellings ln desert
sress.

Entry Requirements:.
Must be able 10 read and write the English texts of leamning slements.
Must be able 10 add, substract, divide and muitiply.

Should possess normal physique and esyesight (with or without smucm) no colwr biindness and
must be able 10 work in hot and remate desent aress.
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® Job Title: . Buiding Electriclan Job NosCode: .EEDEL0 _ pege: .2 of 3
- List and Description of Modular Units Performed Within Job
Pecformance Tools/Equipment
Modular Unit Titles/Descriptions Standards Uudpm

1. Marking Out installation Layouts

Examines diagrams to Identify the lsyout to be + 2mm rules, tapes, straight.

marked oul: selects the tools and equipment re- edges, chalklines,
uired and marks out the positions of components/ plumbobs, pencils,

ures and the cable runs oi the installation onto - - | safety clothes and safe-

the walls and cellings of the diiferent rooms of ty

domaestic dwellings. Observes sll necessary safety

precautions and rules.

2. Mounting Components/Fixtures onto Wooden and

Masonry Surfaces

Examines dlagrams to determine types, sizes, quan- ¢ 2mm rules, tapes, spirit

titles and positions of componentsiiixtures to be levels, pencils, crayons.

mounted. Selects components/fixtures, mounting centrs punches, ham-

screws, washers, wall plugs and all the tools re- mers, masonry drills,

quired for this work. Prepares i(ocis/equipment, - portable electric drll,

marks out positions ancd mounts components onto screwdrivers, garnish

the surfaces of the walis and ceilings. Observes all : awls, ladders, safety

necessary safety rules and precautions. signs

J. Installing Cables Using Clips snd Saddies

Examines diagrams to determine lypes, quantities ¢ 2mm rules, tapes. straight.
and layout of cables; selects cables, clips, saddles, ’ edges, spirit levels, cen-
fasteners for clipsisaddles, and all the tools and tre punches, penciis,
equipment required. Prepares toois/equipment and crayons, hammers,
installs cable runs, Culs to length and removes the masonsy drills, portable
sheaths of cabies. Inserts cables into cable glands. slectric arllls, gamish
Dbserves safsty ruies and precautions. awls, screwdrivers,

pliers, eleciricians
knives, wire/cable strip-
ping tools, ladders,
salely clothes, salety

signs
4, Connecting Wire/Cable Ends to Screw-On

Push-On Terminals snd Branching Boxes -
Examines the dlagrams of the electrical lighting and ¢ imm rules, tapes, pencils,
power clrcuits specified in modular units S to 9 to crayons, pilers, wice-
determine the Inter<connection of the various com- stripping tools, screw-
ponents/fixtures. Examines the components/fix- drivers, safety clothes,
tures and cables to be interconnecied. Selects all safety signs, ladders

the tools and equipment required. Connects the
wire ends of the cables to the terminals of the dif-
ferent components and fixtures in accordance with
the clrcuit diagrams of the lighting/power clrcuits
specified below. Observes all nacessary safety
rules and precautions.
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® Job Titte: . Building Electsiclan Job NoJCode: ..EEDE10 pege: .3 _or 3.

List and Description of Modular Units Performed Within Job

Performance Tools/Equipment
Modular Unlt Titles/Descriptions Standards u.«f'"

5. Connecting Lighting Circuits with One-Way
Switches )
in connection with modular unit No. 4, 88 above as above

6. Connecting Lighting Circults with Two-Way
Switches

As above as above’ as above

7. Connecting Lighting Circuits with Intermediate
Switches

As above as sbove as above

8. Connecling Lighting Circuits with Current Impuise
Switches

As above as above 23 sbove

9. Connecting Power Clrcuits with Single-Phase
Power ots

As ‘sbove as above a8 sbove
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The term MODULAR UNIT (MU} is used by
the ILO to define a logical and acceptable
division of work within a job, an occupation
or a field of work, Modular Units are
used as convenient devices to prepare MES
training programmes In accordance with
given job specifications.

Here are some examples of modular units
from the occupational area of Electrical
Engineering. field of work - Domestic and
Industrial Electrical installations:

marking out installation layouts in buildings.

mounling components onto masonry surfaces.

installing cables on surface wusing clips
and saddles.

MU.1

MU.2

MU.3




- 321 -

connecting 5 difterent electrical circuits.

Each of the modular units mentioned
represents a logical and acceptable divi-
sion of work. In this case, these are con-
secutive parts of the overall work to install
completely a particular electrical circuit. In
each case, a clear start and finish of an ac-
tivity 2an be seen, which would not normal-
‘ly be sub-divided any further.

The titles of modular units must be written
in very precise terms in order to clearly ex-
press the work performed within the
modular unit. For example, it is not suffi-
cient just to say sMarking Out Layoutss, but
from the title sMarking Out Installation
Layouts in Buildings», it is clear what is to
be marked out and where. You could add
the word «for electrical installationss, but
this would not be necessary since the titles
are always listed together with the occupa-
tional area and the fie!d of work, Job or oc-
cupation to which they belong.

MU.10
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In Modular Unit No. 1, a person starts to
work in a room with bare walls and celling.
(In this example an installation cabin is
used to simulate the room). .

He marks out the layout ot the electrical cir-
cuit(s) to be installed in that room in accor-
dance with the graphicai information given
to him.
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In Modular Unit No. 2, the work is carried
out In a room In which the layout of the cir-
cuit(s) to be installed is already marked kout.

The worker identifies and selects the com-
ponents of the circuit(s), such as, switches,
branching boxes, socket outlets and.light
fixtures, from the graphic information given
and mounts them onto the walis and ceiling
of the room in accordance with the marked-
out layout.

—{]
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In Modular Unit No. 3, the starting point is &
room in which the layout of the circuit(s) is
marked out and in which the components of
the installations are already mounted onto
the walls and ceiling.

The worker identifies the types and sizes of
cables, clips or saddles required to inter-
connect the cQgponents of the circult(s)
from the graphic Information given and in-
stalls them onto the walis and celling of the
room, following the marked-out layout.




In Modular Unit No. 4 to 9, the worker com-
pletes the electrical installation by inter-
connecting the components and cables of
the circuit(s).

in Modular Unit No. 10, the worker tests the
electrical installation, closes th- covers of
the components and connects the circult(s)
to the electrical supply.
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In order to connect the circuit(s) of the said
electrical installation, the person perform-
ing this work must be able to connect the
ends of wires and cables to the particular
type of terminal used. In this case, let us
assume that screw-on or push-on type ter-
minals are used.

The worker must also be able to read and in-
terpret the graphic information given to in-
terconnect each circuit. This information is
given in most cases in the form of circuit
diagrams. However, in some case, simple
colour code systems are used which do not
require the person connecting the circuit to
understand the working principles of that
circuit.

No——7I 5l
fo—to o
OFF
"‘V‘\
>” OR
2 lr-—c'] 2

1 - Black or Brown
2 - Blue




- 327 -

As the wires, cables and components of a
particular electrical installation are inter-
connected in the same manner, regardiess
of the type of lighting, power or signal cir-
cuit, it can be said that the connection of
wire and cable ends to a particular type of
terminai used is a PREREQUISITE to inter-
connect a particular type of electrical
circuit.

In order to simplify analysis procedures and
graphic presentation of MES training pro-
grammes, an alternative MU structure is
presented here for modular units
Nos. 4 to 9.

MU-4, Connecting Wire/Cable [
Ends t0 Screw-On/Push-On Ter- E
minais and Branching Boxes. :

In this particular case, the logical and ac-
ceptable division of work «Connecting a
Particular Electrical Circuits Is always a
combpination of MU-4 with one or more of
the electrical circuit MU’s, in this case
MU-5 to MU-9.

MU-5. Connecting Lighung Cur-
cuits with One-Way Switches.

MU-6. Connezting Lighting Cir-
cuits with Two-Way Switches.

r

MU-7. Connecting Lighting Cir-

Y Ccuits wilh Intermediale

Switches.

~»

MU-8. Connecting Lighting Cir-
Cuits with" Current Impulse
Switches.

Mu.9, Conno'ctmg Power Cur-
cuits with Single Phase Socket
Outlets.
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This is a summarised presentation In form
of a block diagram of the 10 example MU’s .
quoted here from the occupational area of

Electrical Engineering, fleld of work
«Domestic and Electricel Installationse.

Mu.1

Marking Out Installa-
tion Layouts in
Buildings.

MU.2

Mounting Component
Fixtures onto
Masonry Surfaces.

MU.3

inst. Cables on Sur-
face using Clips and
Saddles.

e

Con. Wire/Cable Ends
to Screw-On Pysh-On
Term. and Branching
Boxes.

mus N7 | MU.6

Connecting Lighting 71 Canociing Lighting | E%] | Connecting Lighting
Circuits with One-way| E7%] |Circuits with Two. Al Circuits with In.
Switches. 1 |Way Switches, 4 | termediate Switches.

Connecting Lighting
Circuits with Current
Impulse Switches.

Connecting Power
Circuits with Single-
Phase Socket Outlets.

Testing Electrical In-
stallations.
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As there are different methods and dif-
ferent circuits which can be employed to
serve the same electrical installation pur-
pose, there will be correspondingly dif-
ferent modular units, as illustrated below.

Out Installs- |
tion  Layoutls . in
Buiigings.

Preparing PYC Con- - Cutting Grooves ang
auit for ingtaliation N/ T i Mazonry Sur-
Mount Components
¥ Fiatures onto. Masony Tr

Surfaces.
ngtal PVC Conouit { } Ingtaiung Wait Soxes
on uﬁw Surfaces. and 00::03 in-Surface.
- ingtalling Cabdles on
{-} Sumco, uing Clips ang {)
Feeding Wires into Con. Q Closing Grooves and
duit. Holes Dy Plastenng.

Con. Wire/Cable Ends .
. tc Screw-On Push-On )
Term. ang Branching

o Boxes.

T
RS
1‘ ; s

Connecting Lighting Il
Circurts with One-Way
Swilches,

Con. Lighting Circuits

Con. Signal Circuits j}
with Fluor. Lamps. with El. r Bells. :

Con. Lighting Circuits
with Two-Way Swil-
ches.

i P— Con, Lignting Cirguils
Con. Lighting Circuits (F. 1] “00 L’cg' ”lglo. Pritrd | I

. Con. Power Circs. with [I = [ Con. Power Circs. with
with Interm. Swilches.

Single Phase Socket |l - [| Tnree Phase Socket

ches. "} Outlets. . || Outrets.
I ) I N 7 A
XPRETr '-!':.,'1’,:', e _J‘_‘ 3 TR . DA .:_;.',_";-,;_’.“ea

Testing Electrical In-
stalistions,
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These are some examples of modular units
from the occupational area of Automotive
Engineering, field of work: «Car Servicings».

CAR SERVICING

=2 SEAVICIAt BATTEAY

2

F
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These are some examples of modular units
from the occupational area of Mechanical
Engineering, field of work: «Millings.

MILLING

MUT-MILLING A WORKMECE
- SQUARE
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These are some examples of modular units
from the occupational area of Plumbing

and Pipe Fitting Engineering, field of work:
«Pipa Fittinga.

PIPE FITTING

[MU-IBENDING PIPES

[MU-4 INSTALLING PIPE
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These are some examples of modular units
from the occupational area of Bujiding and
Construction Engineering, field of work:
=Concretings.
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These are some examples of modular units
from the occupational area of Mechanical
Engineering, field of work: «Arc Welding»,

ARC WELDING

M)t HORZONTAL POSITION . - | mu-S PPE WELONG
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@ JOB DESCRIPTION Page: ....... Of ........

Job Title: Occupational Area:
Job No.Code:

) Company: Fleld of Work:
Department:

K2) Description of Functions:

r@ Organisationa! Patter: (Responsible to/Responsible for)

@ Conditions of Work/Standards:

@ Entry Requirements:
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® Job Title: — Job NoCode: P2ge: . Of oo

List and Description of Moduiar Units Performed Within Job

Performance Tools/Equipment
Modular Unit Titles/Descriptions Standards u.«fm.
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The «Occupational Area» is «Electrical
Engineering» and the «Field of works is
«Domestic Electrical Installationss,

Here Is the completed first part of a job

specification.
Q) JOB DESCRIPTION Page ..1.of .3
Job Title: ...Buildiny Electrician Occupational Arsa: ... Electrical Engineering
Job No.Code: .. EEDEL10
Company: ...James Slectrical Contractors Field of Work: ...Domestic Electrical
Deoartment: Project Execution Dept. - .Installations

In the second part of a job specification
which Is called, «Description of Func-
tionss, we describe In short and precise
sentences the work that Is to be performed
within the job. Functions which might be
of a secondary nature and which are not
being performed very frequently must also
be mentioned. For example, a worker
might be responsible for the closure of the
workshop In the evening or for switching
on and off the electricity in the morning
and evening.

l@ Description of Functions:

- Installs elactric lighting and power circuits in domestic dwellings such as houses and apartmen:
blocks. Examines diagrams and sther specifications; selects, positions and mounts switches, light
fixtures and socket outiets; selects and installs cables onto wooden and masonry surfaces; connects
the ditfersnt electrical cirouits in accordance with the diagrams given to him.

- ls responsible for switching on and off the electrical supply to the workshop in the moming at 6.45 and
in the aftemoon at 16.18.




- 338 -

In part three, «Organisational Pattem»s, we
have to specify to whom the worker Is
responsible, for example «foreman», and
for whom the worker Is responsible, for ex-
ample one or more «electriclan helperss,
The last item may have an influence on the
training programme for this job as certain
s::up:rvlsory aspects may have to be in-
cluded.

I® oOrganisationsi Pattem: (Respansibie to/Responsible for)
| - Responsibie to the forsman of the building site in charge of the siectrical installations,
- Raesponsible for one or more electrician helpers.

In part four we describe the conditions and
standards of work. For example an electri-
clan may work in the sheltered environ-
ment of an air-conditioned factory or he
might have to work in remote desert areas.
These sconditions» of work have to be
mentioned on the job description. General
sstandards» of work to which work might
have to be performed, such as natlonal
buliding standards or speclal work stand-.
ards required for oil installations have aiso
to be mentioned as this will have an effect
on the design of a particular training pro-
gramme.

I@ Conditions of Work/Standards:

«  Works on housing development schemas in remote desert areas.

« Works to national building standards and specifications required for domestic dweliings in desert
areas. i




S e

In part five, «Entry Requirements», we
-veclfy the minimum level with regards to
¢ -neral education that Is acceptable for
entry Into training for this job. We further-
more specify other abilities with regards to
the state of heaith, the general physique
and perhaps the adaptability to difficult
conditions of work which might be re-
quired for a particular job.

Entry Requirements:
Must be able to read and write the English texts of leaming elements.
Must be able to add, substiract, divide and muitiply.

Should possass normal physique and eyesight (with or without spectacies), no colour.blindness and
must be able to work in hot and remole do_sort areas.

In part six, which starts with the second
page of the job specification, we list and
describe the modular units porformed
within the job, the perfotmance standards
anddthe tools and equipment commonly
used.

The modular units must be described in
sufficient detall to enable the Identifica-
tion.and technical analysis of the steps of
work of each modular unit which is re-
quired for curricula development and the
Identification of M.E.S. learning elements.

On the following pages we will describe
the modular units and the performance
standards (If applicable) and list the tools
lan: equipment needed for this particular
ob.
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I@ : JOB DESCRIPTION Page .1.of 3.
J“ Title: m EBlectrician m.m.l Area: Electrical wm

Job NoJCode: . EEDE-10

Company: James Electrical Contractors Fleld of Work: Domestic Electricai
Depertment; ... Project Exacution Dept. mstaliations

@ Description of Functions:

installs electric lighting and power circuits in domestic dweliing such as houses and apartment
blocks. Examines diagrams and other specifications: selects. positions and mounts switchas, light
fixtures end socket outlets: seiects and instails cables onto wooden and masonry surfaces: connects
the different electrical circuits in accordance with the diagrams given to him.

(@ Organisational Pattem: (Responsible to/Responsible for)
+  Responsible to the foreman of the bullding site in charge of the electrical installations.

Responsidle for one or more electrician helpers,

© “Conditions of Work/Standards:

- Works on housing development schemaes in remote Gesert areas.

Works (o national buliding standards snd snecifications required for domaestic dwellings In desert
aress. :

@ Entry Requirements:.
Must De able ¢ read and write the English texts of learning elements.
Must be able 10 add, substract, divide and muitiply.

Should possess normal physique and eyesight (with or without spectacies). no colour biindness and
mus! be adle 10 work in hot and remote desert aress.
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power clrcuits specified in modular units S to 9 to
determine the Interconnection of the various com-
ponents/fixtures. Examines the components/fix-
turas and cabies to be Interconnected. Selects all
the tools and equipment sequired. Connects the
wire ends of the cables to the terminals of the dif-
ferent components and fixtures in accordance with
the circult dlagrams of the lighting/power circuits
specified below. Observes all necesssry safety
fules and precautions,

® Job Titte: __Buikding Electrician Job No.Code: EEDEF0 _ pege: 2 of 3.
List and Description of Modulsr Units Performed Within Job .
Performance Toolclwmom
Modular Unit Titles/Descriptions Standards
1. Merking Out inetailation Layouts
Examines dlagrams to Identify the lsyout to be t+ 2mm rules, tapes, straight-
marked out; selects the toois and equipment re- edges. chalkiines,
qQuired and marks out the positions of components/ plumbdobs. pencils,
fixtures and the cadble runs of the instalistion onto safety ciothes and sale-
the walls and csellings of the different rooms of ty signs
domestic dwellings. all necessary salety
precautions and rules.
Mounting Components/Fixtures onto Wooden and
Masonry Surfaces
Examines diagrams to determine types, sizes. quan- ¢ 2mm rules, tapes, 3spirit
titles and positions of componentsflixtures to be levels, pencils, crayons,
mounted. Selccts componentsifixtures, mounti centre punches, ham-
screws, washers, wall plugs and all the toois re- mers, masonry drills,
quired for this work. Prepares toois/equipment, portable electric deill,
marks out positions and mounts components onto screwdrivers, garnish
the surfaces of the walls and cellings. Observes all awls, ladders, safety
necessary salety rules and precautions. signs
instaliing Cables Using Clips and Seddies
Examines diagiams to determine types, quantities t2mm rules, lapes. straight-
and layout of cables; selects cables, clips. saddles, edges, spirit leveis, cen-
fasteners lor clipsisaddies, and all the tools and tre punches, pencils,
equipment required. Prepares tools/equipment and crayons, hammers,
installs cable runs. Cuts to length and removes the masonry drills, portable
sheaths of cabies. inserts cables into cable glands. electric drills, gamish
Observes safety ruies and precautions. awls, screwdrivers,
pliers, electricians
knives, wire/cable strip-
ping tools, ladders,
safely clothes, safety
signs
. Connecting Wire/Cable Ends to Screw-On
Push-On Terminals and Branching Boxes
Examines the diagrams of the electrical lighting and timm rules, tapes, pencils,

crayons, pliers, wire-
stripping tools, screw-
drivers, safety clothes,
safety signs, ladders
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® Job Title: _Buliding Electriclan Job NoJCode: .EEDEN0  pege: .3 of. ..

List and Description of Modulsr Units Performed Within Job

Performance Tools/Equipment
Maduiar Unit Titles/Descriptions Standards v

S. Connecting Lighting Clreuits with One-Way
Switches )
in connection with modular unit No. 4. as above as above
6. Connacting Lighting Circults with Two-Way
Switches
As sbove as above as above
7. Connecting Lighting Clrcuits with intermediate
Switches
As above 28 above as above
8. Connecting Lighting Clreuits with Current Impulse
Switches
As sbove as above as above
9. Connecting Power Circults with Single-Phase

Power ots

As sbove as above as sbove




.e,/ﬁ} National Sugar Training Centre,
¥  Sennar.

IISTRUMENTATTTON TRATNING PROGRAMME

E. Samples of Programme Plans and Reports prepared by NSTC
Instructors for Validation Exercise for Materials and
Facilities.

PROGRAMME PLAN.

Title:  masic insTrmvE course




- 344 -

&’&;’Eﬁ,
!\.@ ' NATIONAL SUGAR TRAINING CENTRE - SENNAR
-y e — e ———

PROGRAMLE ! Basic Instrument Course

w : L Weeks

Upon completing this Modular unit the Trainee will,

?

I/ Understand the Theory of Pressure & temperature and be
with the sensing elements: of Pressure =and temverature.

2/ Be able to check & calibrate pressure & temp gmuges.

3/ F¥now hov the closed loop is arranred and differentiate between

suprlv and signal lines.

LOCATION : National Sugar Training Centre - Sennar
PARTICIPANTS : 3 from each Sugar Factory.

Inst.Technician & Engineers,
LANGUAGE ¢ Eaglish,

ATl 3 To provide Basic Information Theory & practical in presrure &
temp. measurement and Senser elements used.




Subject Structure.

Supjack Fields.

Subjacts.

Pressure
Measureament

" I Installstion of Pressure gauges.

=~ Basic Theory of Pressure

~ Unit of Pressure measurement.

- Texm used in Pressure measurement.

- Pressure Instrument Theory & Practical,
~ Equipment to lest Gauges Praotiocal & Theory
- Servioeing of Pressure gmges.

> Calibration of link type Instrament .
=SPring loadsd pressure regulators.

Measurement of Temperature

Pipe Work

Electrical

- ¢+ State of meter,

t Introduction .,

¢+ Direction of heat fiow & types of heat Trgn-
sfer,

1 Units of Temperature measurement.
1 Properties of material in temp. Measurement]
1 Thermometers.

Temperature Indicating Substance,

= Catting Gopper pipes using s Hacksaw,
= Uaing Brass flare joint for eopper Pipes.,
= Reaming stop Cock & gate Value.

- Klectrical Engrgy.
= Electrical Fuse.
- Simple Rleotric cireuit
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ELECTRICAL INSTRUMENT DEPARTMENT
INSTRUMENT COURSE LOSEP - 10 JANUARY 89

COURSE ACTIVITIES

From From From ~ | From 2 From ~ , " INSTRUCTOR
10 to o ~ 112,15 to ONLY FROM
o
7t07.50 |8to9 |S| 4 sp ; 11 to 12 : 115 9 S to §
Q [Ta] & wy
& . N —y
o | PRACT. |2 | prACT. | & | PRACT. -
SAT. THEORY THEORY | 8 [ WORK 8 | WORK g | NORK g
2 | ] 1 3] | ]
7% [ ] =y 24
-
SUN. THEORY THEQRY PRACT. PRACT. PRACT. k]
WORK WORK WORK % "
" $ g
W | PRACT. PRACT. PRACT. 0
MON. THEORY o THEORY '—‘?‘.: WORK % | WORK x| voRk E §
@ [} [ 1] . T] w{ :
a a & o & i ﬂg_
TUES. TEHORY THEORY sg:f‘ SOR:ﬁT' sgAR:T' / b3
WED. THEORY THEORY :gAnﬁT. SSARET' :gAnﬁT' /
»
THUR. THEORY THEORY :::::,:T' :gARET' ngngT' /
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NATIONAL SUGAR TRAIKING CENTRE

PRINCIPLE AND PRACTICE OF DRIVE SYSTEM ALIGNMENTS

TAAINING LHCIOL: ¢~

FOR ASSALAYA SUGAR COMPANY

Modular training pockage on principles and prastioe of

drive systea aligmmseni.s .

““o

9 faotory fitters.

Elsmentry ¢ Intermediate school gradustes or aigher .

Upon campleting the pockage the trainee will be able
to align varicus types of drive systea noraaly found
in a sugar production plant to an aocuracy required
by the vi.rious individnal ocomponent nanufactures usi~
ng stunuard and amy special tools or equipsent dvia~

ladle .

1. slectrical safety .

2, JDirect drive ( Couplings) aligmment .

3. Vee-'belts alismment .
4. Chaims aligmment .

=2k ( 28.1.89)
7500 = 9100 Theory .
10100 = 14100 Pracpcal .

~Rax.g (29.1.89)
7100 = 9100 Theory
10300 = 14:00 Practical

Dey 3 (30.1.89)
Ts00 = 9100 Bheory

10500 = 1430¢ Pisctical
Dgy 4 (31.1.89)

7300 = 9300 Theory
10500 « 14900 Practical

~2ax 5 (1.2.89)

l. Summgxy & evaluation .
2¢ Departure to N. 4. T, C

(( Qeotrical
safoty))

(( Belt driwe))

(( Chain driwe))

(( Couplings~
aligoment ))
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MATIORAL _SUGAR TRAINING CRFIRS & RRDUR
Asxisulture Reniments & Motorveliiale Section

'9-’-.1'31. s = Basis ecures in Autamobile Rlectrical System
Obdjestives 1= For the Trgines to g chisw

Is Kneuledge in Baaie of Klsetricity.

3 Te W8 able to use Klsetrieal Measuring dsvices & Tools

3 To now the fwnstion of the Antomsbile Kleetrisal Oamp-
ambis.

4 To b able to read the Kleetrieal eliagrames.

5:s To know fault Diagnesis yressdure

s Nagnetis fisld end Scurces of Enexgy.

3 Obm's Las,

41 Autanobile Klectricel oomponents,.

Ss Autamobile Electricel Systeas and their faults,

a Btarting Cireuit,
bs Battexy Charging eirocuit,
es Ignition System,

ds Wiring Systea.
RARRICIPANIS ¢
as Qualifisstions s~ Intexmediate or ElementrySehool Ker -

tifieste.
» Fumbsx 8 Trainess,

DORATION 3 Months

BATE OF COMDICRRT s= 30.7J988
MAGUGE 1~ Aradie
]

Ibrehin Mohamsed Addo

ooJAsia
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N

Sourpe Title := Desis prinsiples of $he four = Stroks Petrol Engine,
Objostives i~ For the Trainee:- to understend or apply the followingi=

1: Bafty.

2s Now te use the t$ools?

31 How dees the Yetrol engine work ?

4§ Disassemdly and assemdbly of the engine different parts
ad their funetions

5s Nngine timing

. 63 Hov is power Transmitted
BUBJECTS TO B COVIRED DUAJS Tils CUURSE
I: Bafty.

23 Engine paeits.
3 TYour Stroke aqycle .
4s The Piring ordes
5S¢ TFusl Systea
6: Lubxricetion Systea
7s Cooling Systea,
8: The timing Gear.
L. 9s Valve Tiaing,
RARCICIPANTEO Tramsaission
& Qualifications s Intermediste or klementry: dahool Eertificate
% No 12 Trainees
JERAZICH s= ZThres Months
IR OF COMUNCRMONT s 161701988
MEGE «  dweds
/%

Ibrahin Mohamme? AbdO

eoofhtis




I INAL RLPORI ABOUIL 110 PRINCIPLLS AND PRACTICI

OF DRIVE SYSIEM ALIGNMINTIS TRAINING PROGRAMML (No. 2)

I UR ASSALAYA SUGAR COMPANY (28 JAN. - 01 §EB. 1989)

10: THE D.G., N.S.T.C. DATE: 1st February 1989.

Dear Sir,

With great pleasure ] would like to report to you about the
successful conducted Training Programme for A.S.C the following
events took place as follows:

27.1.89 -

28.1.89 -

29.1.89 -

30.1.89

As per agreement, Syd/Mouhaqobd should have appeared
at Wad £lhadad till 4:00 O'clock! He wasn't on
Time!

5:20 Arrival to A.S.C.

7:00 Meeting with the Mactory Manager and with the
Chief HMechanicul Engineer together with Mr. D. Banks
and Syd/Moubaruk, the Engineering Traininyg Officer.
Subjects being discussed are cuncerning the necessary
prepartions to conduct the I.P. A class room is
being provided with all the necessary facilities of
fraining needs. (8) Partlicipants are releused ready
to share in the P.

8:15 Introduction to the Training Programme.

Distribution of the personal qualifications and
experience Forms to be filled by the Trainees.

10:00 Alignments of flexiable couplings (Theory).

11:00 Assembling and Aligning of a Molasse Stork
Pump. (In-Plant)

18:00 Arrival of Syd/Eltaybe as agreed before.

7:15 Discussion in the class room. The main sub-
ject was the previous in -plant practice.

8:00 In-plant Alignment of a disassembled peaerator
transfer pump.

13:00 In-plant Demonstrations of different
Alignments to OTHER FACIORY SUPERVISORS. A tour in
the Factory Departments is arranged to observe the
Misalignments hetween the Drivers and the Drivens.
Improvement of the final performance is kindly being
asked after these Discussions. The Chiefl MM, was
present during these in-plant sessions.

7:15 Theory of Aligning V - Bells.

2/...
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- 106:00/14:00 In-plant Aligning af V - Belts. Mcre
than three Pumps are beinqg aligned. The Trainees are
being kindly requested to reset the Alignments of
some on-duaty pumps. However, some pumps in the
Process House and in the Boilers House are being
diagnesed and aligred.

31.1.89 - 7:30 Theory of Aligning Sprockets and chains.
- 10:00/14/00 A tour in Lhe Process House to notify
the Misalignments.
- In-plant Discussions.
1.2.89 - 7:00 Summary of the previous lessons.

- 8:010 final Test
- 10:00 Evaluation Forms filled by the Trainees.
- Distribution of Certificates.

- 11:30 Meeting with the Production Manager,
Mr. D. Banks and Syd/Moubarak. Items being dis-
cussed cancerning the final Results of the Training
Programme together with the tuclory lruining needs
during this crush season. Mr. D. Banks will convey
these informations to you.

- 4:30 Departure to N.S.T.C.

It is a great disappointment that Syd/Mouhagob did not participate
in this valuable Training Programme. I have been expecting a
Telex Message to give at least an acceptable excuse of his
Absence. Such absenc- was the cause of replanning a new Time-

table.

I would like to add that Syd/Eltaybe was a hard worker all
through the days of the Programme. He worked quite perfectly
and with great interest.

Best Regards.

\ - -
0SMAN\ELTAHIR,
1/CO-ORDINATOR. .

c.c. : Mr. Jack Bye t//

Mr. Lygdman




Assalaya Sugar Company
Assalava.

The Centre Manager

National Training Centre.

Serina.

26th November 1988.

Dear Sir.
Alignment course for Factory Fitters Assalava

I would confirm acceptance of your offer to run an in plant
training course of one week in Alignment for factory fitters at
Assalava.

In order for training to take place.the factory must be crushing
so that sufficient numbers of fitters can be released to run a
viable course.

The factory is presently in out of crop maintenance with the
anticipated start up date on 15th December 1988

Given two weeks for the factory to run and production to settle
into a steady routine,l would suggest a preferred starting date
for this course on 29th December 1988.

I should be grateful if vou would either confirm the above date
or a date suitable to vour staff and inform me of any
preparations required with regard to equipment or facilities
which will be needed prior to the instructors arrival at
Assalavsa.

Yours/Faithfully

sed-

D nks
M AT S Engineering Training Officer
For the General Manager

cec
General Manager.

M Administrative Manager.
MATS Team Leader.
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AGRIC. LQUIPMINT & MUIOR viiilCit St CHION

Jo : Ihe Genersl Director

Subject @ Light Vehicle Prevenlive Mainlenance

lraining Programme

The above Programme was held from 10.12.1988 to 19.1.1989 an purpose
of testing the (MES) System and the training materiuls involved.

The head of the dept. Did the Programme Plun and general supervision
Instructor [ltayL: Elshiek conducted the Course. Instructor Awad Shqgag as-

sisbed: in preparing and transilating the learningclements he also did some
lessons. The expert £ddy Pasuli was giving advice from the beginning to the
end of the Progrumme, he also participated with a lewuon on steering ali-
gnment.

PARTICIPANTS

Five trainees from Sennar mill and one from the Lraining Centre. At
the end of the course the trainees had undergone theosctical and proclicasl
tests, and were given certificates.

The trainees were given o chance to evaluale Lhe course in wrilting

by filling evaluation.forms, and through upen disussion.

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

ieved, but Lhey complained from the short of pructice and the abscence
of new Equipments and training materials.

DISCUSSION

1:  The Lime allotled for prepralion was very short for the Jeurming. élements
rare ‘'to be studied belure application.

2: Shortage of photocopy paper didn't help on prepuiring the handouts
planned Lo be given to the trainers. Short noles written on the
Blackboard were given instcad.

\VARE




- 355 -

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 of the course to be theoretical rather

than practical and sometimes it deviated from maintenance to repair
for the same reason.

4: Looking through the learning elements of the (IL0), they depend to

3 great extend on the availability of training materials and equip-
ments.

CONCLUSION

The trainees have gained some Knowledge, but not much of aon employ-
able Skill.

Regarding the test of the system it is very difficult to rely on this
programme’s result.

CC T0 : Mr. Jack Bye Ibrahim Mohamed Abdo
*vow " Eddy Pauli Acting Head of Dept.

Asia/:::

2/
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NATIONAL SUGAR TRAINING CENTRE - SENNAR

AGRIC. EQUIPMENT & MOTORVEHICLE SECTION

BASIC LIGHT VEHICLE TRAIRING COURSE

PROGRAMME TITLE

DURATION

AIM

LOCATION

PARTICIPANTS

ENTERY REQUIREMENTS

OBJECTIVE

FOR MECHANICS

Light vehicles prevei.tive maintenance.
Six weeks. From 10,12.1988 to 19.1.1989.

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

The National Sugar Training Centre -
Sennar.

Sixteen Auto-mechanics from the four (&)
public sector Sugar Mills (4 each).

The trainee should be able to read and
vrite and should have a minimum of two
years experience., He should physically be
fit.

At the completioun of the programme the

trainee will be able to understand and

execute safely and correctly preventive
maintenance on light vehicles.

Re will also be able to use basic tools
correctly respecting safety measures while
carrying out preventive maintenance as
recommended by the manufacturer.
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Modular Unit Titles / Descriptions

1/ Light Motor Vehicle General-
Informations :-
Identification of light Motorvehicle ,Motor Vehicle general
designs and Engine Operating cycle .

2/ Checking and Servicing Engine cooling system.

3/ Checking and Sexvicing Engine Ludriciation systea.

4/ Checking and Servicing Engine Puel system . )

5/ Checking and Adjusting Engine Valves Clearnance.
( Inle: & Bxchaust) .

6/ Checking and Adjusting the clutch pedal fres Travel .
Checking and Bleeding clutch Hydraulic systen .

7/  Checking Topping & Chengine the Transission 01l { Gear-
Bc;or & Transfer Gese) .

8/ Checking the Operation of the propeller lhl.‘;t drive .
Greasing : Universal Joint Crosses , splined sleeves &

cenire Bearing .

9/ Servicing the Stsering systea :-
Checking the steering wheel play Checking and topping up
the oil level in the steering rod joints. |

10/ Servicing the Brake system :
Checking topping & Bleeding the Break Hydraulic systes .
Adjusting Breaks & Changing Break Shoss .

11/ Checking the Ruming Gear .
Examne Visually the frame .main and suxiliary Springs,
Shock absorbers , and wheels .
Cbecking and Adjusting the toe - in of the fromt wheels.
Check the caster caamber at fresmt wheel .

Creasing of the suspension joiats .




AGh, EQUIPMENT & MOTOR VEHICLE SECTION

LIGHT VEHICLE PREVENTIVE MAINTENANCE PROGRAMME

week no (1) from 10.12 to 15.2.1986

Time Sat. Sun. Mon. Tue. Wed Thur
7:00 Admingtraftion Motor Vehicle Engine main Operation of Valve Operay Identify 1iftinb
to main parts parts &'furjction 4- stroke 1.C| mechanism Devices & support
9:00 Theory Eng. Valve Timinp stends
Slides Theory Theory Checking Lifting up Cars
valve using mobile Jast
Theory Theory
BREAKE “AST : ONE HOUR
10:00 |Introduction Motorvehicle
to Meaing of main parts
11:45 |maintenance Practice Practice
Safety Practice Practice Prac: re
Areake X Hour
12:00 [Adminstration Adminstration “Practivce Practice Practice Practice
to
1:30
1:20 Cleaning and tyiding up workshop and Class
to -
2:00

et ——

- 8¢t -



AGRC. EQUIPMENT & MOTOR VECHICLE SECTION

LIGHT VEHICLE PREVENTIVE MAINTTENANCE PROGRAMME

WEEK NO. (20 7.12

10 22.12.1988

Time Sat. Sun. Mon. tue. ed. khur.
? Removing & inst Review Cooling Syatem Clleaning radi- V-belts ad ju- l{ubrication
alling Engine Checking & Topp- [Thermostat de< Principles
To Valve cover Theory Theory ihg coolant lev- Bign and fun-
ad jusying valve 1 checking tion
9:00 adjuayirg valve ;%stem for tighting
Clearance theory
Break Fast
10:00 | Practice Valve Draining & refill Cooling Open
vatem
To Practice Hoses Practice eview discussion
11:45 | Theory Clean shop
reak
12:00 | Practice Practice Practice Practice Practice
To
1:3
1:30 “Cleaning and tyiding up workshop and Class
1

Asia/:::

- KCC -



AGR. EQUIPMENT & VEHICLE SCCTION
LIGHT VEHICLE PREVENTIVE MAINTLNANCE PROGRAMME
WEEK NO. ( 3 ) FROM 24.12. TD 29.12.1988

Time Sat. Sun. " Mon. Tue. ind. Thur.
7:00 WEngineﬁils tngine lubrica- Changing/Toppiny hanging/To Engine Lubri
Sae viacosity Class tion System. up Engine oil ping up tra- |cation Syste
To Ficetion Checking oil nemission oil {m
o Pressure Chassais lubr-
T ication
=) Thedory Checking Prop-| Review
9:00 — eller shaft
—reaw THEt Y HNour oY
10:00 ; tngine oil filters
To > Replacing/Cleaning
n 0il Filters
iPractice Practice Practice Practice Practice
Break
12:00 1Practice “Practice Practice Practice
fo
1:50

>

CLEANING & TYIDING UP WORKSHOP & CLASS

Asia

- 09¢ -



LIGHI VEHf%{

PMENT &

S TV T ShRCEE PRk e

€ PREVENTIVE MAI

WEE NO ( 4 ) FFROM 31.12,1988 To 5.1.1989

Time }Sat. — Sun. n. Tue. Wind. hur.
7:00 |Ffueld System Cleaning the fuel |Rleeding the Removing Cor |Review
tunk and fuel lines|{diesel engine Air Filters :
To Petrol & Diesel fuel syatem Installing Car
(line pump) Air Filters
9:00 | Theory . |Practice Practice Practice
BREAK-TAST ONEHOUR
=T
10:00 é Cleaning/Replacing | Bleeding the Dry Air Filt- [Open disccusion
To A diesel fuel filter |Diesel engine ers Servici
9 Fuel system Cleaning Shop
11:45 |Practice F 4 (elistributor pump)
m Practice Practice
Break
12:00 Practice Practice Practice 0il Bath Air
o Filters
Servicing

h:30
1:30
to Clesng and tyiding up workshop and Class
2:00

Asia/:::

- 19¢ -
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AGRIC. EQUIPMENT AND MOTOR VEHICLE SECTION

fu : The Generald Direclor

Subject : Ligh! Vehicle Prevenlive Muinlenance

Training Programme

The above Proqgramme was held from 10.12.1988 Lo 19.1.1989 on purpose
uf testing the (MLS) System and the traimning msterisls involsed.

The head of the dept. Did the Programme Plun and genersl supervision
Instrurtor itayt. Elshiek conducted the Course. jnstyuctor Awad Shegag at-
sisted: in preparing and transilating the learing cleacnts he also did some
v, The expert fddy Pauli was giaving advice from the begikg to the
viid ol the Progrumme, he also participsted with a lesson on sterring sli-
ynmenl .

PARTICIPANTS

five trainees from Sen~.r mil) and one from Lhe Lruwining Centre. At
the end of the course the Lrainees had undergone (hewcticis) and practcal

tesls, and were given certiticates,

The trainees were given o chance to evialuide Uhe course sn wrilling

by filling evaluation.forms, and through open disussion.

In brief thev were sutisfied withi theortical Knowledge they have ach-
ieved, but Lhey complsined from Lhe short of pructice and the ubscence
of new Equipments end truining meterials.

DISCUSSION

1:  The tim agllotted for prepration was very stunt tor the Jeoming elements
8re (o0 be studied before spplication.

2: Shortage of photocupy paper didn't help on prepusring the  hundouts
plarned Lo Le given to the trairees.  Short aotes weitten on i

Blackboard were given instcad,
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3:  lacx 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 nf the course to be theoretical rather
than practical and sometimes it deviated from maintenance to repair

. for the seme reason.

4: Looking through the learning elements of the (ILD), they depend to
8 great extend on the availability of training materisls and equip-
ments.

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.

sl 1@]
CC 10 : Mr. Jack Bye Ibrshim Mohamed Abdo
- N w = gddy Pauli Acting Head of Dept.

Asia/




PROGRAMME TITLE
DURATION

AIM

LOCATION
PARTICIPANTS
LANGUAGE

OBJECTIVE
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NATIONAL SUGAR TRAINING CNETRE - SENNAR

AGR. EQUIPMENT & MOTORVEHICLE SECTION

AUTO ELECTRICIAN COURSE

Maintenance of Ignition Systen.

Three weeks

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

The National Sugar Training Centre - Sennar
Auto-electric fitterc - two from each Mill.
Arabic

At the cowmpletion 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:

&:

S

Ignition systen theory.

The ignition system components snd their
function how the ignition system works.

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

lesting condensers .
condensers faults - testing for leakage ~
testing for capacity series resistance test.

Distributor service

Distributor function - distributor cap &
gotor - advance mechanisms - comntact points
service - dwell angle

Spark plugs
l1dentifying types of spark plugs - checking,
cleaning and gapping spark plug.




LEARNING ELEMENTS:

EVALUATION:

TINE TABLE:

[ T T DO O D R IO D B O B

safety -
spanners, vrenches - kinds and sizes (B.E.M.P.)
using spanners/vrenches (E.M.P.) -

engine - main parts and function

operation of 4-stroke petrol engine

ignitior system

applying electro magnetism theory to the ignition
systen

coil and condenser

ballested ignition systen

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 sechanisa
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

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.

The attsched time table showc the activitias 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 & MDIOR VEHICLE SCCTION

AUTO-ELECTRICIAN PROGRAMME

WEEK NO. (1)

T1ME SAT. 4 SUN. 3 MON . ? TusS. 8 WED 9 THUR. 10
07:00. Administration Engine - Main Partse €Electrs. Magnet- Balleated Distributor Practice

10 & Function ism Theory lgnition Mechanical
09:00 System Advance

b

10:00 Safety Operation of 4 Coi)l & Condser Distributor| Distributor Practice }?
10 Stroke Petral ((B)) DA Vaccum
11:45 Engine Advance
12:00 Tools Ignition System Review Distributor| Practice Test

10 Cap. Rotor
01:45 and HT
01:45 CLEANING /TYIDING UP WORKSHOP & CLASS ROOM




AGR. EQUIPMENT & MOTOR VEHICLE SECTION

AUTO-ELECTRICIAN PROGRAMME

WEEK NO. (2)

SAT. 12 SUN. 13 MON. 14 TUE., 15 WED. 16 THUR. 17
Spark Plug Replacing and Removing Cleeaning Ignition Simple Practical
Removing and selacting Sperk ond installing HT Timing us- method
inatalling Spark Plugs. Cables. ing Control] of loceating
Plugs. Lamb. Faults in
Cleaning and gap- Chzcking Coil the Igni-
ping Plucs., Polarity. tion System Test
Practice Practice Practice Practice Practice Practical
Test
Practice Practice Practice Practice Practice Test
Theory
5S ROOM

CLEANING/TYIDING UP WORKSHOP & CLA

- 69¢ -
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' AGR. E€QUIPMENT & MOTOR VEHICLE SECTION
' AUTO, ELECIRICIAN PROGRAMME

; « WEEK NO. (3)
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NATIONAL SUGAR TRAINIRG CENTRE

AGR. EQUIPMERT & MOTOR VEHICLE SECTION

LIGHT VEHICLE DRIVER/OPERATOR COURSE

PROGRAMME TITLE

DURATION
PARTICIPANTS

ENTRY REQUIREMENTS

OBJECTVE

LIST OF LEARNING
ELEMENTS

Safely loading, unloading snd operating light
vehicles.

Two weeks
8 drivers, two from each Sugar Company.

Physically fit (good eye sight and hearing, no
sovesent 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 recoamended procedures.

C. Load and unioad the vehicle safely and
correctly distribute the load according to
veight, volume and nature of goods.

D. Drive the vehicle safely, correctly and

economically.

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

A. The course is designed in s sodular 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 tvo days.

D. Handouts will be given to the trainees.




10

10

10

15

- 372 -

LIST OF MATERIALS

(OPERATOR TRAINING PROGRAMME)

DESCRIPTION

Shanpoo bottle

Soft brush

Wire brush

Spraytin graphite

Roll of insulation tape
Toilet soap

Vacuun 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
Creen wood paint (small)
Red wood paint (small)
Yellow wood paint (small)
Black wood paint

Stopwatch




AGRIC CQUIPMENT & MOTOR VEHICLE SACTION

MOTOR VEHICLE - DRIVERS [’GPEARTGRS TRAINING

PROGRAMME.
4.2 - 9.2.1909
Time | Sat. Sun, Mon. Tus. Wen. Thu,
7:00 | Adminsteation Vehicle Vehicle Driving Oriving Driving
To Knowldge Check Theory Practice Vehicfle
9:00 Theory Theory Practice
— e ———————————
10:00 €ye test Vehicle Check Washing Cleaning Cleaning
To and reaction Knowldge List Vehicle Car Engine
12 Practice Forms Theory interior Theory '

Test Duplicat Theory
12:15 Safety Vehicle | Check Washing Cleaning Cleaning

To Knowldge List Vehicle Car Engine
1:30 Practice Froms interior Practice
1 _ . duplicat Practice Practice

1:30 Cleaning & Tyding Worxshop and Class

i ¥ 4 Y



R R R

AGRIC. EQUIPMENT & MDTOR VEHICLE SECTION
MOTOR VEHICLFE DRIVERS - OPEARTORS TRAINING PROGRAMME
) FROM 10.2 to 16.2.19089

Time |Sat. Sun, Mon. tus, Wen, thu,
7:00 Tyre Brake Loading Parking Theoratical Open
To Pressure Distance Unloading Vehicle Test Discussion
B 9:00 | Theory Theory Theory Theory
16:00 Brake Loading Parking
-- to Practice Distance & Vehicle Practice
Practice Unloading Test Discussion *
12 Practice Practice Stop the !
engine Practice ]
&~
12:1% | Cleaning & Vehicle ’ Practice '
Checking Checking Practice Practice
1 1:30 | The engine Practice Test
Practice
1:30 CLUCANING & TYDING WORKSHOP AND CLASS

Asia/:::
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F. Computer _Training Programme

(List of Participants)

NATIONAL SUGAR TRAINING

04
05
06
07
08
09
10
11
12
13
14
15
16
17
138

19
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CENTRE.

COMPUTERMAN TRAINING

CENTRE.

COURSE TITLE: SPECIAL COMPUTER TRAINIMNG
PROGRAMME FOR SUGAR INDUSTRY

LIST OF PARTICIPANTS

- - —— . " - — - me = e

Badr Eldein Elamin Mohd.
Ahmed Hamad Mohd.

Babker Mohmd Elhassan
Abd Elwahd Mohd. Farxah
Abd Elrhman Elnoor®
Ibrahim Ishag Eltaher
Suaad Eltyeb Osman
Gasim Abhwed A/AY1A

Mbd Elgadiz Ahmed

Ahmed Bablker Mohmed

Mona Ahmed Husain

Asia Elgasim M/Ahmed
Husalp Abd Elaziz

Hamed Rlneil Hush Elrsool
Abd Elhfiz Abuzaid

Adam Bahxr Fldein
gahgoub Elhadi Khalid
Elsanosi Mohd. Alj

Mohmed Flhasscan Ali
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Position
" Agri.Inspector
. Mech. Enginrer
Lab. Incharge
Purchasing office
Cost Accountant
«{ech. Engineer
Accountant
. Acconntant
Accountant
Accountant
Clerk
Typist
Clerk
Accountént
Cheif Inap.
Accountant
Tr. Officer
Lab. Tech.

Accountant
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Sennax
Sennar
Sennar
Assalaya
Assalaya
Assalaya
Guried
Gunied
Gunjed
Sennar
N.Halfa
N.S.T.C
N.Halfa
N.Halfa
N.Halfa
Guneid
Guneid
N.Halfa

N.s.T.C.
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COMPUTLRMAN TRAINING CENTRE

Starting from 12/11/1988

FINAL RESULT

SENNAR SUGAR - TRAINING CENTER

NAME LOTUS | OPER. | INTRO. AVERAGE GRADE
1. IBRAHIM ISHAG ELTAHIR 60 97 89 82 VERY GOOD
2. GASIM AHMED ABDALLA 80 a7 76 81 VERY GOOD
3. BADRELDIN ELAMIN 92 73 73 79 VERY GOOD
4. ABDELGADIR AHMED 82 67 91 80 VERY GOOD
5. HUSSEIN A/AZ1Z HUSSEIN 65 92 79 79 VERY GOOD
6. SASONI MOHAMED ALl 68 69 75 7 GocD
7. MAHGOUB ALHADI KHALIL 52 89 70 70 Gooo
8. MONA AHMED HUSSEIN 50 96 69 70 G000
9. SUAAD ELTAYEB OSMAN 57 60 50 56 PASS
10. ABDELGADIR ELNOUR 42 59 68 56 PASS
11. HAMAD ELNIEL HASB ELRASOOL 43 65 50 53 PASS
12. BPBIKER MOHAMED 42 58 58 53 PASS
13. AHMED HAMMAD MOHAMED 18 66 70 51 PASS
14. ABDELWAHID MOHAMED 22 56 75 51 PASS
15. MOHAMED ELHASSAN 45 50 46 47 PASS
16. ABDELHAFIZ ABUZEID 37 58 20 38 FAIL
17. AHMED BABIKER MOHAMED 25 35 49 33 FAIL
18. ASIA ALGASIM MOHAMED 03 60 35 33 FAIL
19. ADAM BADRELDIN 00 38 26 21 FAIL

DR. ABUBAKER MUSTAFA,
DIRECTOR GENERAL.
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Post atle

Duration

Date required

Duty Station

Responsible to:

Purpose of project

Duties

JC= DESCRIPTION

SF/SUD/86/003/11-03/Rev. 5

Industrial Trainirg Expert in Training Methodologies Techniques and
Curriculum Deveiopment

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

UNIDO Chief Technical Advisor

To strengthen the training capability of the Sennar Sugar Training Centre
in training methodology and curriculum development through the
implementation of a modern training system that is modular based,
performance-oriented and criterion referenced, which upgrades the
technical and supervisory skills of trainers and instructors of the Sennar
Sugar Training Center and the sugar estates.

The training expert will work in close co-operatios: with other UNIDO
2xperts and the national staff and he will:

(a) Focus on increasing the effectiveness of the training activity by
strengthening the industrial training capability of the SSTC.

Applications and communications regarding this Job Description should be sent to:

Project Personnel Recruitment Section, Industrial Operations Division

UNIDO, VIENNA INTERNATIONAL CENTRE, P. O. Box s, vienna Austria

........................
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He will provide training to national counterparts on implementation of a
medular system of perfumance-oriented criterion referenced training.

(b) Pian, organize and conduct appropiiate training courses for national
counterparts and instructional personnel which meet expressed needs and
focus on:

- Assessment and analysis of training needs

- 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.

- Evaluation of programmes, trainers, instructors and students

- Assist in designing overseas training programmes for training officers,

trainers and instructors.

{c} Advisc the national director, CTA and design architect during their
consultations to convert the development strategies into prioritised
development schedules for the physical facilities.

{d) Assist training officials of the four sugar estates in implementing
approved training policies and procedures

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

Qualifications i ifications:

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

b) Professional qualifications:

- Ability anJ experience to develop and conduct training programmes for
trainers and instructor training courses which increase the effectiveness
of industrial trainers including skills of curriculum development, training
methods and techniques.

- Possess knowledge of theory as it relates to presentation methods and
techniques for industrial instructors, modular training systems and
training equipment utilization.

- At least three years of related training methodology and curriculum
development and training of trainers experience in developing countries.
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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 cstates with a joint rated output of 374,000 tons
per annum.

The industry is curcently being developed under a World Bank
Rchabilitation 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 incorporated to be
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. Internationa: 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 expanding its
Sugar Industry, the Sudan is aiming at becoming self-sufficient for
internal consumption of sugar.

Later it intends to become an exporter of sugar, particularty 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 SSTC programme will be:

(a) A training of trainers programme for:
- training officers
- technical trainers/instructors (full-time)
- instructors (part-time)

(b) A programme for engineers, senior technicians and supervisory
personnel.

(c) Practical training programme for vocational personnel and operators.
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Job Tite: .. Instructor/Trainer - Occupational Area: Training

Job NoJCode:

Department: Instruction

JOB DESCRIPTION Page: ... of ........

@ Description of Functions:

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

f@ Organisational Pattern: (Responsible to/Responsibie for)

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

|@ Conditions of Work/Standards:

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

Designs, develops and conducts all craining to intemational standards.

J@ Entry Requirements:

Must be able to commmicate 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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¢
@ JOB DESCRIPTION Page: ...... of ...

Job Title: _ Department Head - Occupational Area: ..... JX2ining .o
Job NoJ/Code:
pany: _ .. r  Fleld of Work: Curriculum Development

D tment: ___lraining Programme Development for Trairing
Department .

r@ 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 trzining methodology

(4) training of trainers

(3) evaluation of training and

(6) managment and administrative information retrival systems

@ Organisational Pattern: (Responsible to/Responsibie for)

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

{@ Conditions of WorkuStandards:

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

(® Entry Requirements:

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

Should be able to design and implement courses for trainers ard instructors.
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PROFILE OF PARTICIPANT

NAnE Sermmar Instructional Staff POST New Recruits
> o Group 1 (2 Individuals)
§ AGL 25 - 30
2 SEX MALE
Eal
5 ACADEMIC BACKGROUND: Polotechnic Graduate or Equiv.
= CEECRA! APPEARANCE:  Good
a
]

]
m
Grade 1 21 3 4 5| 6 7
Intellectual level \
o Power of analysis 3
.g 5 %
b=
Fy )
-l
e}
<
Constructive initiative
bt Social
-]
o
by
3 Econonmic
5
Other

Personal charactertics

Introvert - Extrovert (1-7)

Reliability

Cooperative team work

Initiative

v!orking
methods

Technical

-Ability to work under pressure

Ability to oreanize

1

Attituder
behaviou

Ability to lead or manage b
Other
English Ability - Good for EFL >

Obscrvations Instructional staff not provided with proper safety
clothing for const—iction ie: safety shoes, overalls, etc.
Years of relevanrt -xperiencc
3 - 10 years
Present functions: Semmar Sugar Training Center Instructors
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PROFILE UF PARTICIPANT

" NAME Gormar Instructional Staff FOST New Recruits
e E G 2 ( 4 Individuals)
é ACE 25 - 42 TOoup
2 SEX  Male
-d
3 e " .
S ACADEMIC BACKGROUND:  pp)otechnic Graduate or Equiv.
= CENFRA! APPEARANCE:  Good
=
-]
]
3
Grade 1 21 3 4 51 6] 7
Intellectual level i
® Power of analysis
<
3
kS )
-t
&
[= %
< Constructive initiative
3 Cocial
[+
4]
b
M Econcric
5
Cther

“Introvert - Extrovert (1-7)

Reliability

Cooperative team work

Personal chatacteréics

Initiative
» Technical
Y
§'§ .Ability to work under pressure
w E
2 Ability to oreanize

Ability to lead or manage

Nther

English Ability-Poor, Must have further English training

Attitudera]
behaviour

Observat ions Instructional staff not provided with proper safety clothin
for workshop instruction, i. e.: safety shoes, overalls, etc.

Years of relevant expericnce 5 - 20

Present funclions:

Sernar Sugar Training Center Instructors
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PROFILE OF PARTICIPANT

Nanp  Senmar Instructional Staff posT Training Staff
o Group 3 (9 Individuals)
§ AGE 23 - 28
v SEX
ot Male
§ ACADEMIC BACKGROUND: Polotechnic Graduate or E‘q.u.v.
. : CENERA! APPEARANCE:  Good
»
o
=
. Grade 1 2 3 4 5 6 7

Intellectual level -; -]
w Power of analysis
<
3
3
-t
&
a.
< Constructive initiative
S Cocial
]
i e
M Economic (
A -

Other

Intro.ert - Extrovert (1-7)

Reliability

Cooperative team work

Personal characterﬁc s

Initiative
Technical
[
o
- ..
y oA -Ability to work under pressure
= E
-2 Ability to oreanize
o
5 3 Ability to lead or manage
o~
3 >
. o
- Dther
2o .English generally good, 2 - 4 Individuals may need further training

Obscrvations  Some Imstructors have bought own workshop clething for
safety, i. e.: safety shoes, overalls, etc.

Years of relcvant expericnce

5-20

Present funclions:

Sermar Sugar Training Center Staff
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PROFILE OF PARTICIPANT

“ NAME guoar Estates Training Officers POST Guneid and Assalaya traini
= AGE Coordin>rnrs
£ -3 Group «+ 3 1ndividuals)
o SEX Male .
3
s ACADEMIC BACKGROUND:  pg]otechnic Graduate or Equiv.
S
a0 r \CE:
9 CEPERA! APPEARANCE: Good
@«
a
Grade 1 2 3 4 5 6 7

Intellectual leve’
- Power of analysis
<
3
&
-
&
<

Constructive initiative
b €ocial
w
[
pod
s Economic
=

Other

Personal characteréics

“Introvert - Extrovert (1-7)

Reliability

Cooperative team work

Initiative

L
o
X
e L
K
-
B
2
<4

Technical

-Ability to work under pressure

Ability to oreanize

Attitudera)
behaviour

Ability to lcad or manage

Other

Obscrvations

Years of reclevant experience 5 - 15

Present functions:

Training Coordination at Sugar Estates
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Appendix III

QUANTITATIVE ASSESSMENT OF TRAINING NEEDS

A _proposal for the development of the training facilities
at_the National Sugar Training Centre, Sennar

Part 1. A quantitative assessment of the training needs of
the Sugar Industry of Sudan which are to be met by
the N.S.T.C., Sennar

Part 2. A summary of the present training accommodation and

an indication of the additional requirements




Part 1. A quantitative assessment of the training needs of the Sugar

Industry of Sudan which are to te =:ct by the N.5.T.C., Senmar

Introduction

This document is intended to provide a guide to assist in defining
the types of training accommodation needed at the N.S.T.C. 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
document for the Training Component of the Sudan Sugar Rehabilitation
Project and from which the present Project Document SF/SUD/86/0C3 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 over a period of time the numbers of persons in
permanent employment within the Sugar Industry may fluctuate, the general
proportions in Occupational Areas and Fields of Work will remain far more

constant.

The influence 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 additioms to
the Training Centre upon facts and figures it is also then of equal
importance to provide the trsining facilities within them to teet tite
specific needs. - Some progress has already been made in atvempting t¢
collect data for a qualitative assessment of the traini ig needs but the

information available at this time is still incomplete.




l.o

2.0

3.0

3.1

3.2

The following figures indicate the numbers in permanent employment

and for whom training programmes of personal skills improvement
must be made available at N.S.T.C.. The large number of seasonal
employees may be offered a short period of training on-the-job and
in this respect, it will be the responsibility of N.S.T.C. to
provide training for the necessary Imstructors.

The trairing needs of Middle and Top Level Management will be
addressed separately since the facilities provided may not be
suitable, therefore, whilst this aspect of training will also be
the responsibility of N.S.T.C., it would be more appropriate to

conduct the training programmes elsewhere.

Occupational Areas, Fields of Work and numbers of Employees to be

trained,
Mechanical Technicians No.
Mechanical Harvesters 5
Vehicles 4
Agricultural Implements 33
Cravlers 4
46
Welding and Fabrication 4
Advanced Workshop Practice 42
Draughtsmen 8
54
Total 100
Mechanical Artisans/Craftsmen No.
Whecled Tractors 186
Venicles 99
Agricultural Equipment 91
376
SEANNESEN
Workshop Practice 218
Factory Maintenance 72
Factory Workshop 118
408

Total 784




3.3

3.4

3.5

3.6

3.7

Electrical/Instrumentation Techi® No.
Electricians 48
Telephone 4
Instrument 4
- Total 56
Electrical/Instrument Artisans No.
Electricians 104
Instruments 20
Power House 60
Total 184
Building and Construction Trades No.
Various Fields of Work 160
Total
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




3.8

3.9

4.0
4.1

4.2

4.3

4.4
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Business Admin. and Management No.
Adninistration Personnel 668
Supervisors - Administration 88
Supervisors - Plant 234

Total 990
Agriculture No.

Various Occupational Areas, Fields
of Work and Categories 600

Total 600

NOTE: A request to follow-up an earlier
contact with Guneid Sugar Cane Research
Station and establigsh a "Training Interface"
covering common interests for co-operation
and future development, dated 17 Nov. 1988
has not produced any response to date, i.e.
17 Dec.1988

4 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 comp “ence (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 602 of the participants can then be selected for further

training to Intermediate Level



4.5

4.6

4.7

4.8

4.9
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Then at least 601 of those successful at the Intermediate Level
training modules may be selected for further training to Advanced
Level or Technician

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 trasining in Supervisory Skills or

4.6.,3 Further training to be an Instructor or

4.6.4 Eventually further training in Management Skills

Figure 1  shows a Progressive Training Structure for
Artisan/Craftsman Training based upon the Modular Concept

Figure 2 shows a similar Progressive Training Structure for
Technicians

Again in the case of Administrative appointments, it 1is desirable
to establish 3 levels of training requirement in order that ~
progressive training programme can be established and related to
identifiable levels of attainment or competence necessary for

professional advancement.




4.7 For various Fields of Work:

All Staff:
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4.8 For various Fields of Work: Technicians.
All Staff
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5.0 Training commitment necessary by the N.S.T.C. based upon a

progresseive training structure

5.1 Mechanical Artisans/Craftsmen No.
Vehicle - Basic Artisan Skills 376

- Intermediate Skills 227

- Advanced Skills 136

Total 730

X 12 weeks = 8760 T/w

Factory - Basic Artisan Skills 408
- Intermediate Skills 245

- Advanced Skills 148

Total 801

X 12 weeks = 9612 T/w

5.2
Mechanical Technicians No.
Vehicle - Basic - 46 + 136 80
4
- Intermediate 48
- Advanced Skills 29
Total 157
X 12 weeks = 1884 T/w
Factory - Basic - 54 + 148 91
4 55
33
Total 179
X 12 weeks = 2148 T/w
5.3
Electrical Instrument Artisan No.
Basic Artisan 184
Intermediate 110
Advanced 66
Total 360

X 12 weeks = 4320 T/w
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Electrical Instrument Technician No.

Basic - 56 + 6 73
&

Intermediate &4

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

Plant Operation/Quaiity Control No.
Operatives - Basic Artisan 156
- Intermediate 94

- Advanced 56

Total 306

X 12 weeks = 3672 T/w

Control Technicians 96 + 38 - Basic 110
4 - Ianter 94

- Adv. 56

Total 216

X 12 weeks = 2592 T/w




5.8

5.9

5.10.1

5.10.2

Business Admin. and Management No.

Staff Training - Level 1 668
- Level 2 400

- Level 3 240

Total 1308

X 8 weeks = 1046 T/w

Supervisors - 322 + 248 382
&

X 4 weeks = 1528 T/w

- s=am=

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 amounts to US$ 59,872 rounded for
convenience in future calculations to
60,000 Trainee/weeks

To assume the extraordinarily 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.

In order to meet this initisl requirement only and standing still
rather than countering the increasing demand for training AND
supposing all the necessary facilities, accommodatioun and
Instructors were available immediately, the actual training

commitment is shown below in tabular form.




5.10.3 Table 1 showing daily attendance necessary for 48 weeks each year

against time reuqired to meet initial objective (and not allowing

for a slow start and build up to capability)

Years Trainees
3 with a daily attendance of . 417

4 o 312

5 " 250

6 " 208

7 " 179

8 * " * 156

* The present Trainee Accommodation capacity

after considerable mainenance and repair

$.10.4 AN ALTERNATIVE VIEWPOINT - With wmaximum utilisation of the

5.11

5.12

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
conducted 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 dirvers x 2 weeks, i.e. 2236 Trainee/weeks is

anticipated

As previously indicated - para 2.0 - the training needs of Middle
and Top Level Management will be met by arranging appropriate

training programmes outside N.S.T.C.




6.0

6.1

6.2

6.3

6.4
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Conclusion

It is beyond question that the present training facilities and
accommodation at the National Sugar Trainipg Centre, Sennar, are
totally inadequate to make even the slightest impact on the needs
of the Industry and therefore, high prior_ty must be given to the
provision of considerable extension to the existing premises.

The initial approach must be the complete rehabilitation of the
existing training facilities (and this can only be partially
accomplished within the Budget for Phase I).

The development of facilities must be phssed to impact the most
demsnding areas first, i.e. the wmost 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 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 sdditional requirements

Introduction

A. The wmajor 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 raquire complete re-wiring in order
to raise the safety standards tc 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 thta 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 objective of progessively raising the
levels of competence of Craftsmen and Technicians in certain key

occupations.




1.0

1.1

1.2

1.3
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Sugar Training Centre, Sennar

Existing Accommodation

OFFICE AND STOREROOMS

Dimensions (m) Area m<
General Office 8.50 x 8.0 68.0
Directors Office 4.5 x 4,5 + 3x3 29.25
Training Office 4x6 + 3x3 33.0
General Store 8.5 x 8.0 68.0
rarts Store 4.5 x 7.0 31.5
Sub Store 2.5 x 6.0 15.0
TOTAL 244.75
MECHANICAL WORKSHOPS
Dimensions (m) Area m<
Machine Shop 8.5 x 25.0 212.5
Fabrication Shop 8.5 x 12.5 106.25
Welding Shop 8.5 x 6.5 55.25
TOTAL 374.0
VEHICLE WORKSHOPS
Dimensions (m) Area m<
Garage 8.5 x 11.0 93.5
Auto Electrics 8.5x 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
INSTRUMENTATION
Dimensions (m) Area m<
Laboratory 6.0 x 3.0 18.0




CLAS SROOMS

Dimensions (m) Area m&
No. 1 8.5 x 9.0 76.5
No. 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)




Sugar Training Cent.e, Sennar

Proposed additional accommodation

2.0 Mechnical -~ Short-term requirement for:
8 Instructors
60 Technicians

400 Artisans

2.1

Workshop/Room Dimensions (m) Area m¢

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 25.0
Classroom 10.0 x 75. 75.0
Classroom 10.0 x 7.5 75.0

TOTAL 809.0
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3.0 Electrical/Instrumentation -~ Short-term requirement for:
5 Imnstructors

60 Technicians

180 Artisans

3.1

Workshop/Room Dimensions (m) Area m‘

Domestic Installation 10.0 x 10.0 100.0
Industrial Installation 10.0 x 10.0 100.0
Electrical M/¢ Maintenance 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




4.0

4.1

4.2
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Vehicles - Short-term requirement for:

8 Instructors
50 Technicians
370 Artisans
1120 Drivers

Workshop/Room Dimensions (m) Area m®
Engines 10.0 x 10.0 100.0
Transmission 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 35.0
Heavy Plant 10.0 x 15.0 150.0
Fitting Shop 10.0 x 7.5 75.0
Classroom 10.0 x 7.5 75.0
TOTAL 742.0
Covered Area 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 end Trailers 10.0 x 20.0 200.0
Light Vehicles 10.0 x 20.0 200.0
TOTAL 900.0
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5.0 Building and Construction - Short-term requirement for:

1 Instructor
160 Artisans

5.1

Dimensions (m) Area w‘

Carpentry Shop 10.0 x 10.0 100.0

6.0 Chemistry - Short-term requirement for:

2 Instructors

96 Lab + 156 Plant

6.1
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

7.0 Businees Administration and Management - Short-term::

3 Instructors

90 Supervisors (Admin.)
240 Supervisors (Plant)
670 Administrative Staff

7.1

Room Dimensions (m) Area m?

Board Room 10.0 x 10,0 160.0
Classroom 10.0 x 10.5 100.0
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
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8.0 Training Department - To be located in existing accommodation.

3 1Instructors/Lecturers

8.1

Room Dimensions (m) Area m©

Classroom 8.5x 9.0 76.5

Classroom 8.5 x 10.0 86.0

Trg.Mat.Devt and A.V. Prep. 8.5x 9.0 76.5

Reprographics Room 8.5 x 8.0 68.0

Materials Store 6.0 x 3.0 18.0
TOTAL 324.0

9.0 Agricultural Department - A request for information relating to
Policy Decisions concerned with the establishing of this

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 originally 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.
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OUTLINE TRAINING DIRECTORY

This directory identifies over 90 specific jobs within the Sugar

Industry.

The jobs thus identified require further (on site) analysis to
place them within the precise context of the Sudanese Sugar
Industry according to the principles established during Phase I of
the Project. Each description requires translating into a Job
Specification by identifying the various Modular Units which must
be completed in order that the Trainee may carry out the various

tasks efficiently and effectively.

As a preface to the directory, an example is included which was

prepared at the National Sugar Training Centre, Sennar by the
C.T.A.
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lé) JOB DESCRIPTION Page: ....... of ........

Job Titte; ..EState Electrician Grade 1  Occupational Area:...Electrical "

Job No./Code: Engineering

Company: .2udan_Sugar Industry Fleld ot Work: .....Ramestic. Electrical...

Department: .Electric _and Instrument lostallatian....ooe.
Departments.

@ Description of Functions:

- Installs electrical lighting and power circuits in domestic dwellings,
apartment blocks and other types of buildings.

- Examines building drawings, electrical diagrams and other specifications.

- Selects, positions and fixes distribution boards and fuse boxes, mounts
switches, light fixtures, socket outlets and power points.

- Selects and installs cables/conduits onte or into masonry surfaces.
- Connects distribution boards and protective fusing.

- Connects the different electrical circuits in accordance with the
diagrams. ’

- Connects domestic electrical appliances to the electrical supply.
- Connects signal circuits.
- Performs basic tests on completed electrical installation.

- Observes safety precautions and rules.

|@ Organisational Patter: (Responsible to/Responsible for)

- Responsible to the Estate Supervisor in charge of electrical
installations.

l@ conditions of WorksStandards:

- Works on housing maintenance and new constructions.

- Works to national standards and specifications required for domestic
electrical installations. :

@ Entry Requirements:
- Must be able to read and write English texts of learning elements.
- Must be able to add, subtract, divide and multiply.

- Should possess normal physique and eye sight (with or without spectacles),
no colour blindness and must be able to develop logical, step-by-step
work procedures.
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List and Description of Modular Units Perforrned Within Job :
Performance Tools/Equipmen
Modular Unit Titles/Descriptions Standards Used
1.  MARKING OUT INSTALLATION LAYOUIS IN
BUILDINGS
Examines building drawings to identify] + 2 cm Rules, tapes,
the layout to be marked. Selects the straight edges,
tools and equipment required and chalk lines
marks out the cat e/conduit runs of plumbobs, pencil
the installation onto the walls and spirit levels,
ceilings of the different rooms of crayons, ladders,
the building. Observes all necessary safety clothes.
safety precautions and rules.
2. MARKING OUT POSITIONS OF COMPONENTS
AND FIXTURES IN BUILDINGS
Examines buildings drawings and +2cm Rules, tapes,
diagrams to determine type, s:zes and spirit levels,
positions of component and fixtures to pencil, crayons,
be mounted. Selects and prepares hammers, masonry
tools and equipment required for this drill, garnish
werk and marks out position of awls, ladders,
components and fixtures on walls and safety clothes.
ceilings. Observes all necessary
safety precautions and rules.
3. MOUNTING COMPONENTS AND FIXTURES ONTO
WOODEN SURFACE
Selects and examines components and +2cm Rules, tapes,
fixtures to determine positions of pencils, garnish
component /fixtures to be mounted. awls, gimlets,
Selects threaded fastener for wood and hammers, screw-
washers. Selects and prepares tools drivers, ladders,
and equipment and prepares mounting safety clothes.
holes and mounts components and fix-
tures to wooden surfaces. Observes
all necessary safety precautions
and rules.
4. MOUNTING COMPONENTS AND FIXTURES ONTO
MASONRY SURFACES
Selects and examines components and +2cm Rules, tapes,

fixtures to determine positions of
components/fixtures to be mounted.
Selects wall plugs, threaded fasteners
for wood, washers and masonry bolts
and plaster if required. Selects and
prepares tools andequipment and pre-
pares mounting holes; sets wall plugs
and mounts components and fixtures.
Observes all necessary safety pre-
cautions and rules.

masonry cutters,
masonry chisels,
hammers, portable
electric drills,
portable electric
hammers, spirit
level screwdrivers,
trowels, plaster,
ladders, safely
clothes.
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@ Mml‘: B.Uildil'lg €lectrician MNOM:

Page: ot

List and Description of Modular Units Performed Within Job :

Pearformance Tools/Equipmen
Modular Unit Titles/Descriptions Standards Used
5. MOUNTING COMPONENTS AND FIXTURES INTO
MASONRY SURFALCES
Selects and examines components, + 2 cm Rules, tapes,

fixtures, markout positions on
masonry surfaces into which components
are to be mounted. Selects mounting
material, fasteners and plaster, and
prepares mounting holes and recesses.
Selects tools and equipment and
mounts components and fixtures into
masonry surfaces. Observes all
necessary safety rules and pre-
cautions.

MOUNTING OF FUSING/DISTRIBUTION

CENTRES ONTO SURFACES

Selects required fusing/distribution
centre and examines mounting
instructions. Selects fasteners and
mount ing material, required tools
and equipment and prepares holes

for mounting position. Assembles
fusing/distribution centre and
mounts centre to surface. Observes
all necessary safety precautions and
rules.

MOUNTING OF FUSING/DISTRIBUTION

CENTRES INTO SURFACES

Selects required fusing/distribution
centre and examines mounting
instructions. Prepares recess for
mounting and checks its dimensions.
Reads assembly instructions and
assembles fusing/distribution centre.
Selects tools and equipment and
mounts centre into masonry surface.
Observes all necessary safety
precautions and rules.

According to
national stand-
ards and
specifications
for domestic
electrical
installations.

As above.

masonry cutters,
masonry chisels,
hammers, portable
electric di:lls,
portable electric
hammers, spirit
levels, screw-
drivers, trowels,
plaster ladders,

] safety clothes.

Rules, tapes,
pencil, crayons,
garnish awls,
hammers, gimlets,
masonry drills,
masonry chisel,
portable electric
drills, cement,
small trowel,
screwdrivers,
spanners,
wrenches, safety
clothes.

Rules, tapes,
pencil, crayons,
garnish awls,
hammers, gimlets,
masonry chils,
masonry chisels,
portable electric
drills, cement,
small trowel,
screwdriver,

spanners, wrenches,

safety clothes.
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Job Title; Building Electrician o NgiCode:

Page: .. of .......

List and Description of Modular Units Performed Within Job

Modular Unit Titles/Descriptions

Performance
Standards

Tools/Equipment
Used

10.

MOUNTING OF HOUSE CONNECTION BOXES

Examines marked-out position for
house connection box. Prepares
mounting holes, selects tools and
equipment,, fasteners and mounting
material. Prepares house connection
box for mounting and mounts it to
the surface. Observes all necessary
safety precautions and rules. ’

MOUNTING OF ELECTRIC METERS

Examines marked-out position for
electric meter box. Prepares

mounting holes; select tools and
equipment, fasteners and mounting
materials. Prepares electric

meter box for mounting and mount

it to the surface. Observe all neces-
sary safety precautions and rules.

INSTALLING CABLES ONTO WOUDEN SURFACE

USING CLIPS AND SADDLES

Reads architectural and circuit
diagrams to determine types,
quantities and dimensions of cables
required. Selects cables, clips,
saddles and fasteners. Selects
tools and equipment and marks-out
spacing for clips and saddles and
mounts them to the wooden surface.
Prepares and installs cable runs.
Observes all necessary safety
precautions and rules.

As above.

As above.

According to
national standards
and specifications
for domestic
electrical
installations.

| safety clothes.

Rules, tapes,
pencils, crayons,
garnish awls,
hammers, gimlets,
masonry drills,
masonry chisels,
portable electric
drills, cement,
small trowel,
screwdrivers,
spanners, wrenches,

Rules, tapes,
pencils, garnish
awls, gimlets,
masonry drills,
masonry chisels,
wood drills,
metal drills,
screwdrivers,
Spanners, wrenches,
safety clothes.

Rules, tapes,
pencils, garnish
awls, hammers,
screwdrivers,
diagonal cutting
pliers,
electrician
knives, ladders,
safety clothes.




- 417 -

® Job Title: ...Building Electrician  job No/Code: Page: ....... of
List and Description of Modular Units Performed Within Job .
Performance Tools/Equipmen
Modular Unit Titles/Descriptions Standards Used
11.  INSTALLING CABLES ONTO MASONRY

12.

13.

SURFACES USING CLIPS AND SADDLES

Reads architectural and circuit
diagrams to determine types,

quantities and dimensions of cables

required. Selects cable, clips,
saddles and fasteners. Selects
tools and equipment and marks-out
spacing for clips and saddles and
sets wall plugs, mounts clips and
saddles to masonry surfaces. Pre-
pares and installs cable runs.
Observes all necessary safety

precautions and rules.

PREPARING RIGID PVC CONDUIT FOR

conduit required.
cuts to length conduit pieces as

INSTALLATION

Reads architectural and circuit
diagrams to determine types,
quantities and dimensions of PVC
Selects and

required. Removes burrs and sharp
edges on conduit and selects
accessories such as bends, coupling
joints, etc. in sizes and quantities
required. Observes all necessary
safety precautions and rules.

BENDING RIGID PVC CONDUIT

Reads architectural diagrams to

determine/calculate bends to be
made.

Mark out position of bends,
select tools and equipment and

bend PBV conduit to required
dimensions.

Observe all necessary
safety precautions and rules.

See above.

Cut PVC conduit
to :_2 mm
accuracy.

To bend PVC
conduit to + 2 mm
accuracy.

Rules, tapes,
pencils, hammers,
masonry drills,
portable electric
drills, screw-
drivers, diagonal
cutting pliers,
electrician knives
ladders, safety
clothes.

Rules, tapes,
pencils, crayons,
hacksaws,
electrician
knives, different
files, safety
clothes.

Rules, tapes,
pencils, special
radius gauges,
bending spring,
plugs, sand,
heating equipment
to warm-up conduit
for bending, safety
c lothes.
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Job Title: __Building Electrician 0\ anoue Page: of
List and Description of Modular Units Performed Within Job
Performance Tools/Equipment
Modu'ar Unit Titles/Descriptions Standards Used

1.

15.

16.

INSTALLING RIGID PVC CONDUIT ONTO
MASONRY SURFACES '

txamines marked-out layouts and
conduit pieces/accessories prepared
for installation. Selects clips,
saddles, wall plugs, to~ls and
equipment and marks-out ¢asition for
wall plugs. Sets wall plugs,

mounts clips/saddles and assembles/
installs conduit. Observes all
necessary safety precautions and
rules.

INSTALLING RIGID PVC CONDUIT INTO
MASONRY SURFACES

Examines marked-out layouts and
cenduit pieces/accessories prepared
for installation. Selects tools and
equipment and cuts grooves/channels
for the conduit. Assembles and
installs conduit in grooves and
closes the grooves by plastering.
Observes all necessary safety
precautions and rules.

FEEDING WIRES INTO CONDULT

Examines circuit diagrams and
installation layouts to determine
types, sizes, colours and
quantities of wire required. In-
spects conduit installition for
sharp edges, narrow bends, clears
passages and removes sharp edges
if necessary. Prepares wires,
steel/spiral tapes and feeds wires
into conduit. Observes all
necessary safety precautions and
rules.

According to
national
standards and
specifications
for domestic
electrical
installations.

As above.

According to
national
requlations for
colour coding
of electrical
wiring.

Rules, tapes,
pencils, crayons,
centre punch,
hammers, masonry
drills, portable
electric drills,
screwdrivers,
ladders, safety
clothes.

Rules, tapes,
penclls, crayons,
masonry chisels,
hammmer, electri-
cian knives,
trowels, plaster
bowl, plester,
electric masonry
cutters, ladders,
safety clothes.

Tapes, diagonal
cutting pliers,
combination
pliers,
electrician
knives, steel/
spiral tapes,
ladders, safety
clothes.
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Job Title: . Building Electrician ;o NosCode: Page: o Of e
List and Description of Moduiar Units Performed Within Job :
Performance Tools/Equipmen
Modular Unit Titles/Descriptions Standards Used
17. CONNECTING WIRE AND CABLE END TO
SCREW-ON AND PUSH-ON TERMINALS IN
ELECTRICAL INSTALLATIONS
(Up to 6 square mm)
Reads and examines diagrams of the + 2 mm Rules, tapes,
particular lighting, signal, power - pencils,
or control circuits to be inter- combination
connected as specified in the pliers,
respective modular unit dealing diagonal cutting
with the connection of such pliers, wire
circuits. Examines components, stripping tools,
fixtures, wires and cables to be electrician knives
interconnected. Selects tools and screwdrivers,
equipment and prepares wire and cable safety clothes.
ends for connection. Connects wire ’
and cable ends to screw-on or push-on
terminals. Observes all necessary
safety precautions and rules.
18. CONNECTING WIRE AND CABLE ENDS TO
SOLDER-ON TERMINALS
(Up to 6 square sm)
Reads and examines diagrams of the + 2 mm Rules, tapes,
particular lighting, signal, power pencils,
or control circuits to be inter- combination
connected as specified in the pliers,
respective modulsr unit dealing with diagonal cutting
connection of such circuits. pliers, wire
Examines components, fixtures, wires stripping tools,
and cables to be interconnected. electrician Kniv‘sT
Selects tools ard equipment and soldering guns,
prepares wire and cable ends for soldering
connection. Prepares and checks materials,
soldering equipment. Connects wire safety clothes.
and cable ends to solder-on terminals.
Observes all necessary safety pre-
cautions and rules.
19. CONNECTING LIGHTING CIRCUITS WITH

ONE-WAY SWITCHES

Reads and examines the diagrams of a
one-way circuit to be connected.
Selects tools and equipment and
connects the circuits as specified
in the modular unit "Connecting

Wire and Cable Ends to Screw-on, and
Push-on Terminals'. Observes all
necessary safety precautions and
rules.

Check function
of circuit without
error.

Rules, tapes,
pencil, combina-
tion pliers,
wire/cable
stripping tool,
electrician
knives, SCrew-
driver, safety
clothes,




- 420 -

Job Title: l_‘“ud‘"g Electrician _ job No/Code: Page: ... of ........
List and Description of Modular Units Performed Within Job .
Performance Tools/Equipmen
Modular Unit Titles/Descriptions Standards Used
20. CONNECTING POWER CIRCUIT WITH SINGLE
PHASE SOCKET OUTLETY
Reads and examines the diagrams of As above. Rules, tapes,
a single phase power circuit to be pencils,
connected. Selects tools and combination
equipment and connects the circuits pliers, wire/
as specified in the modular unit cable stripping
"Connecting Wire and Cable Ends to tool, electrician
Screw-on and Push-on Terminals". knives, screw-
Observes all necssary safety drivers, safety
precautions and rules. clothes.
21. CONNECTING LIGHTING CIRCUIT WITH
TWO-WAY SWITCHES
Reads and examines the diagrams of As above. Rules, tapes,
a two-way circuit to be connected. pencils,
Selects tools and equipment and combination
connects the circuits as specified pliers, wire/
in the modular unit "Connecting cable stripping
Wire and Cable Ends to Screw-cn and tool, electrician
Push-on Terminals". Observes all knives, screw-
necessary safety precautions and drivers, safety
rules. clothes.
22. CONNECTING LIGHTING CIRCUITS WITH
MULTI-CIRCULIT SITCHES
Reads and examines the diagram of As abobe. Rules, tapes,

a multi-switch circuit to be
connected. Selects tools and
equipment and connects circuits as
specified in the modular unit
"Connecting Wire and Cable Ends to
Screw-on and Push-on Terminals".
Observes all necessary safety
precautions and rules.

pencils,
combination
pliers, wire/
cable stripping
tools, electrician
knives, screw-
drivers, safety
clothes.
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Job Title: _Building Electrician

Job No/Code:

Page: ... of ........

List and Description of Modular Units Performed Within Job _

Performance Tools/Equipmen
Modular Unit Titles/Descriptions Standards Used
23. CONNECTING LIGHTING CIRCUITS WITH
INTERMEDIATE SWITCHES
Reads and examines the diagrams of an} As above. Rules, tapes,
intermediate circuit to be pencils,
connected. Selects tools and combination
equipment and connects circuits as pliers, wire/
specified in the modular unit cable stripping
"Connecting Wire and Cable fnds to tools,
Screw-on and Push-on Term:nals". electrician
Observes all necessary safety knives, screw-
precautions and rules. drivers,
safety clothes.
24. CONNECTING LIGHTING CIRCUITS WITH
FLUORESCENT LAMPS
Reads and examines the diagram of a As above. Rules, tapes,
circuit with fluorescent lamp pencils,
to be connected. Select tools and combination
equipment and connect the circuits pliers, wire/
as specified in the modular unit cable stripping
"Connecting wire and Cable Ends to tools,
Screw-on and Push-on Terminals". electrician
Observes all necessary safety knives, screw-
precautions and rules. drivers,
safety clothes.
25. CONNECTING SIGNAL CIRCUITS WITH
ELECTRIC BELLS, CHIMES AND BUZZERS
Reads and examines the diagrams of As above. Rules, tapes,

different types of signal circuits
to be connected. Select tools and
equipment and connect circuits, as
specified in the modular unit
"Connecting wire and Cable Ends to
Screw-on and Push-on Terminals"”.
Observe all necessary safet:
precautions and rules.

pencils,
combination
pliers, wire/
cable stripping
tools,
electrician
knives,

safety clothes.
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Q) JOB DESCRIPTION Page: ....... of ........
Job Title: Occupational Area:
Job No./Code:
Company: Fleld of Work:
Department:

@ Description of Functions:

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

|@ Conditions of Work/Standards:

[@ Entry Requirements:
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Job Title: ...... Job NoJCode: Page: ... Of .

List and Description of Modular Units Performed Within Job

Performance Tools/Equipment
Modular Unit Titles/Descriptions Standards Used




JOB TITLE:
REPORTS TO:
BASIC FUNCTIONS:

JOB TITLE:
REPORTS TO:
BASIC FUNCTIONS:

JOB TITLE:
REPORTS TO:
BASIC FUNCTIONS:

JOB TITLE:
REPORTS :
BASIC FUNCTIORNS:
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JOB DESCRIYTION:

Mairtenance Engineer (Mills)

Engineering Manager.

Plan and control the maintenance of all
Milling Operations to ensure that these are
carried out effeciently and that production

targets are met.

JOB DESCRIPTION.

Shift Maintenance Superintendent.
Maintenance Engineer (Mills)

On a shift responsible for the smooth
operation of the Mill steam generation plant
to ensure that both are run of optimum
performance and to agreed parameters. To
implament maintenance activities and running
repairs on mechanical plant, process
euipment boilers and associated pipework as

required.

JOB DESCRIPTION.

Day Engineering Superintendent (Mills)
Section Maintenance Engineer (Mills)

Under the direction of the Milling
Maintenance Engineer, to ensure the
implementation of the planned maintenance
schedules and preparation of the necessary

replacement spare parts for the section.

JOB DESCRIPTION

Maintenance Supervisor Milling Plant. Days.
Maintenance Engineer Mills Section.

To Supervise a multi-discipline team of
tradesmen responsible for the day to day
maintenance both planned and breakdown, for
the pre-milling and the mills sections of
plant.
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JOB DESCRIPTICN

JOB TITLE: Maintenance Supervisor. Powerhouse
& Turdbines.Days.
REPORTS TO: Maintenance Engineer Mills Section.

BASIC FUNCTIONS: To supervise a team of skilled tradesmen
responsible for the running, planned and
breakdown maintenance of the steam turbines,
diesel engines and compressors in the mills

section.

JOB DESCRIPTION

JOB TITLE: Mill Operations Supervisor. Shifts.
REPORTS: Shift Engineering Superintendant.
BASIC FUNCTION: To supervise the cane handling, preparation

and milling operations. Also the routine
running maintenance and cleaning of the

plant during the eight hour shift.

JOB DESCRIPTION

JOB TITLE: Grade 1 Fitter.
REPORTS TO: Section Supervisor (Mills)
BASIC FUNCTION To carry out bench fitting repair work,

including manufacturing of components to
within given tolerances and times as

directed by the Workshop Section Chargehand.

JOB DESCRIPTION

JOB TITLE: Fitter Grade 2.

REPORT TO: Section Supervisor (Mills)

BASIC FPUNCTIONS: To carry out fitting repair work including
panufacture of components on factory plant
as directed by the Section Chargehand.




JOB TITLE:
REPORT TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:
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JOB DESCRIPTION

Welder Grade 3.

Section Supervisor (MIlls)

To carry out welding and fabrication repair

wvork including manufacture of components on

factory plant as directed by the section

chargehand. [ ]

JOB DESCRIPTION

Mill Console Operator. Shifts.

Mill operations Supervisor. Shifts.

To keep the No.l mill correctly fed by
regulation of the speed of the cane carriers
and to ensure that the intercarriage and
mill bed pumps are operated to suit mill
operations at all times.

JOB DESCRIP1IONS

Feed Table Operator

Mill Operations Supervisor.

The operation of the cane unloading
equipment and feedtable.

JOB DESCRIPTION

Mill Platforms Attendant.Shifts.

Mill operations Supervisor. Shifts.

To monitor the cane flow through the mills
and control the intercarriers, mill speed
and imbibition supplies accordingly.

JOB DESCRIPTION
Mill Bed Attendant (Shift) -
Mill Operations Supervisor.

To ensure a smooth flow of inbibition juices

through the maceration system.




JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:
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JOB DESCRIPTION

Maintenance Engineer (Boilers)

Engineering Manager.

Plan and control the maintenance of all
Water Treatment and Boiler Operations to
ensure that these are carried out
efficiently and that production targets are
met.

JOB DESCRIPTION

Day Engineering Superintendant (Boilers)
Section Maintenance Engineer (Boiler)
Under the direction of the Section
Maintenance Engineer, to ensure the
implementation of the planned maintenance
schedules and prepartion of the necessary

replacement spare parts for the section.

JOB DESCRIPTION

Boiler Mason. Days.

Boiler Maintenance Chargehand. Days.
Maintenance and repair of boiler refractory
work, boiler lagging and insulation,
pipevork lagging and all ancillary plant

foundations.



JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:
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JOB DESCRIPTION

Grade 1 Fitter.

Section Chargehand.(Boilers)

To carry out bench fitting repair vork,
including manufacturing of coamponents to
within given tolerances and times as
directed by the Workshop Section Chargehand.

JOB DESCRIPTION

Grade 1 Welder.

Section Chargehand (Boilers)

To carry out velding and Fabrication vepair
wvork on factory plant including
manufacturing of components to within given
tolerances and times as directed by the
Workshop Section Chargehand.

JOB DESCRIPTION

Welder Grade 2.

Section Chargehand (Boilers)

To carry out welding and Fabrication repair
work including manufacture of components on
factory plant as directed by the section
Chargehaad.

JOB DESCRIPTION

Fitter Grade 2.

Section Chargehand (Bollers)

To carry out fitting repair work including
manufacture of components on factory plant
as directed by the section Chargehand.
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JOB DESCRIPTION

Fitter Grade 3.

Shift Section Chargehand.(Boilers)

To assist skilled tradesmen in carrying out
fitting repair vork and manufacture of
components as directed by the section
Chargehand.

JOB DESCRIPTION

Begasse System Attendant. - Shifts.
Bagasse store Headman directly.

Boiler Supervisor indirectly.

To continuouly inspect the bagasse system
checking on the condition of the plant and
the supply of bagasse to the boilers.

JOB DESCRIPTION

Pumps and Compressors Attendant - Shifts.
Boiler Chargehand directly.

Boiler Supervisor indirectly.

Responsiblity for the condition of the pumps

and compressors for the shift duration.

JOB DESCRIPTION

Chemical Dosing Attendant.- Shifts.
Boiler Chargehand directly.

Boiler Supervisor indirectly.

To continually monitor the gquality of the
boiler feed water and the water in each
boiler so as to maintain the required

quality.
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JOB DESCRIPTION

Bagasse Store Headman.- Shifts.

Boiler Supervisor.

To orginize the. daily paid employees on
shift into groups for ash removal and

bagasse backfeeding.

JOB DESCRIPTION

Boiler Attendant.- Shifts.

Boiler Operator directly

Boiler Chargehand indirectly.

To assist the boiler operator in the safe
and efficient operation of the boiler.

To maintain the boiler and its surrounds in

a Clean state.

JOB DESCRIPTION

Boiler Operator.- Shifts.

Boiler Preparations Chargehand directly.
Boiler Operations Supervisor indirectly.

To operate without direct supervision a
Bagasse Fired steam Boiler safely and
efficiently, performing maintenance tasks on
the boiler when required.

JOB DESCRIPTION

Boiler Operations Chargehand - Shifts.
Boiler Operations Supervisor.

To work under the direction of, and assist
the Boiler Operations Supervisor in the
safe,efficient and ecomomic operation of the

steam generation plant.
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JOB TITLE:
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JOB DESCRIPTION

Maintenance Engineer (Process).

Engineering Manager.

Plan ans control the maintenance of all
process operations 1in the factory to ensure
that the plant operates efficiently and that

production targets are met.

JOB DESCRIPTION:

Day Engineering Superintendant (Process)
Section Maintenance Engineer (Process)
Under the direction of the Section
Maintenance Engineer, to ensure the
implentation of the planned maintenance
schedules and prepartion of the necessary

replacement spare parts for the section.

JOB DESCRIPTION

Maintenance Supervisor Sugar House Days.
Maintenance Engineer Process

To supervise a multi-discipline team of
tradesmen responsible for the day to day
maintenance both planned and breakdown, for

the Crystallisation Section of the Factory.

JOB DESCRIPTION

Maintenance Supervisor Boiler Section Day
Maintenance Engineer Boilers.

To lead a team of skilled trademen with the
responsibility of carrying out the
maintenance. Planned and preventive, in the

“oller section of the Factory.
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JOB DESCRIPTION

Juice Treatment Maintenance Chargehand.
Shift Maintenance Engineer

To ensure, by practical involvement, that
all repair and maintenance jobs in the
section are carried out correctly, safely

and efficiently.

JOB DESCRIPTIOR

Sugar House Maintenance Chargehand.

Shift Maintenance Engineer

To ensure, by practical involvemant that all
repair and maintenance jobs in the section
are carried out correctly, safely and

efficiently.

JOB DESCRIPTION

Grade 1 Fitter

Section Supervisor (Process maintenance)
To carry out bench fitting repair work,
including manufacturing of components to
within given tolerances and times as

directed by the section Supervisor.
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JOB DESCRIPTION

Grade 1 Welder.

Section Supervisor (Process maintenance)

To carry out Welding and Fabrication repair
vork on factory plant including
manufacturing of components to within given
tolerances and times as directed by the

section Supervisor.

JOB DESCRIPTION

Fitter Grade 2.

Section Supervisor/Shift Chargehand

(Process Maintenance)

To carry out fitting repair work including
manufacture of comonents on factory plant as

directed by the Section Chargehand.

JOB DESCRIPTION

Welder Grade 3.

Section Chargehand (Process Maintenance)

To carry out welding and fabrication repair
work including manufacture of components on
factory plant as directed by the Section

Supervisor.

JOB DESCRIPTIOR
Greaser. Shifts GRD3
Operations Supervisor Shifts.

Inspection and Iubrication of all items of
mechanical plant during the eight hour shift.
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JOB DESCRIPTION

Electrical and Instruments Engineer.
Engineering Manager.

To plan, implement and control the
operations of electrical and
instrumentation; such operations to be
performed within an agreed budget and
consistent with legal and Company safety

requirements.

JOB DESCRIPTION

Electrical Supervisor (Days)

Electrical and Instruments Engineer

To work as directed by the Electrical and
Instruments Engineer in carrying out and
orginising tasks in installation and repair
maintenance of electrical equipmeat

installed in factory equipment.

JOB DESCRIPTION

Electrical Supervisor (Shift)

Electrical and Instruments Engineer

To work as directed by the Electrical and
Instruments Engineer in carrying out and
orginising tasks in installation and repair

maintenance of electrical equipment

installed in factory equipment.
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JOB DESCRIPTION

Electrical Supervisor (Estate)

Electrical and Instruments Engineer

To work as directed by the Electrical and
Instruments Engineer in carrying out and
orginising tasks in installation and repair
maintenance of electrical of electrical
equipment installed in the housing area and

the estate.

JOB DESCRIPTION

Switchboard Attendant

Electrical Supervisor (Electrical Section)
Work as directed by the Shift Supervisor to
maintain power supplies to the factory
residential areas as required while

observing standard operating procedures.

JOB DESCRIPTION
Electrician Grade 1

Electrical Supervisor.
To carry out fault finding and repair
maintenance work as directed by the Section

Chargehand.




JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

- 436 -
JOB DESCRIPTION

Electrician Grade 2.

Electrical Supervisor.

To carry out fault finding and repair
maintenance work as directed by the Section
Chargehand.

JOB DESCRIPTIOR

Electrician Grade 3

Electrical Supervisor.

To assist in carrying out fault finding and
repair maintenance work under supervision as

directed by the Section Chargehand.

JOB DESCRIPTION

Refgrigeration Fitter Grade 1

Electrical Supervisor. (Electrical Section).
To work as directed by the Day Supervisor in
carrying out the repair and maintenance of
the air conditioning and refrigeration

equipment.

JOB DESCRIPTION

Refrigeration Fitter Grade 2.

Electrical Supervisor.(Electrical Section).
To work as directed by the Electrical
Supervisor in carrying out basic repairs and
maintenance of the air conditioning and

refrigeration equipment.
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JOB DESCRIPTION

Refrigeration Fitter Grade 3.

Electrical Supervisor. (Electrical Section).
To work as directed by the Electrical
Supervisor in assiting grade 1 ritters in
carrying out basic repairs and maintenance
of the air conditioning and refrigeration
equipment.

JOB DESCRIPTION

Revwind Workshop Supervisor

Electrical Engineer (Electrical Section)

To allocate, orginise and check the work of
the rewind workshop to ensure motors are
rewound to the best possible standard and
within the prescribed time scale as directed

by the Electrical Engineer.

JOB DESCRIPTION

Motor Rewind Grade 1.

Revind Workshop Supervisor.

To work as directed by the Section
Supervisor in carrying out theory and
practical work necessary to rewind all forms

of electrical motor coils etc.
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JOB DESCRIPTION

Motor Rewinder Grade 2.

Motor Rewind Supervisor (Elect Section)

To work as directed by the Section
Supervisor to carry out and motor repair and

revinding duties.

JOB DESCRIPTION

Motor Rewinder Grade 3

Motor Rewind Supervisor.(El:ct Section)

To work as directed by the Section
Supervisor in assisting grade 1 rewinders in
carrying out and motor repairs and rewinding
duties.

JOB DESCRIPTION

Chargehand (Welding & Fabrication)
Supervisor (Factory Workshop)

To allocate, orginise and carry out welding,
fabrication and maintenance repair work as

directed by the Supervisor.

JOB DESCRIPTION

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

Sheetmetal Worker 3.
Section Chargehand.(Factory Workshop)
To assist skilled tradesmen in carrying out

sheetmetal development repair work as
directed by the Section Chargehand.
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JOB DESCRIPTION

JOB TITLE: Sheetmetal Worker Grade2.
REPORTS TO: Section Chargehand (Factory Workshop)
BASIC FUNCTION: To carry out Sheetmetal development work and

maintenance repair vork on factory plant as
directed by the section Chargehand.

JOB DESCRIPTION

JOB TITLE: Grade 1 sheet Metal Worker
REPORTS TO: Section Chargehand.(Factory Workshop)
BASIC FUNCTION: To carry out sheet metal, development work

and repair/maintenance work to within given
tolerances as and when directed by the

Workshop Section Chargehand.

JOB DESCRIPTION

JOB TITLE: Carpenter Grade 2
REPORTS TO: Workshop Engineer.(Factory Workshop)
BASIC FUNCTIOR: To assist the senior carpenter manufacture

and effect repairs on factory plant and
buildings items requiring carpentry work
including the manufacture of vooden patterns
for the foundry as and when directed by the
Workshop Engineer or workshop Supervisor.
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JOB DESCRIPTION

Carpenter Grade 1

Workshop Engineer.(Factory Workshop)

To manufacture and effect repairs on factory
plant and buildings items requiring
carpentry work including the manufacture of
vooden patterns for the foundry as and wvhen
directed by the Workshop Engineer or
Workshop Supervisor.

JOB DESCRIPTION

Foundryman Grade 1

Supervisor.(Factory Workshop)

To manufacture sand moulds and operate the
foundry furnace for the production of non
ferrous castings to replace worn items of
factory plant as directed by the workshop
Supervisor and Workshop and Workshop
Engineer.

JOB DESCRIPTION

Foundryman grade 2

Supervisor.(Factory Workshop)

To assist in the manufacture of sand moulds
and to operate the foundry furnace for the
production of non ferrous castings to
replace worn items of factory plant as
directed by the workshop Supervisor and
Workshop Engineer.
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JOB DESCRIPTION

Grade 1 machinist.

Section Chargehand.(Factory Workshop)

To carry out machining operations and
processes on repair vork, including
manufacturing of components to within given
tolerances as directed by the Workshop
Section Chargehand.

JOB DESCRIPTION

Chargehand (Machinist)

Supervisor (Factory Workshop)

To carry out maintenance and repair wvork
using machine shop equipment and assist in
allocating and progressing work as directed
by the Workshop Supervisor.

JOB DESCRIPTION

Machinist Grade 2.

Section Chargehand (Factory.Workshop)

To carry out machining operations on repair
wvork including manufa. *ure of components for
factory plant as directed by the Section
Chargehand.

JOB DESCRIPTION

Machinist Grade 3.

Section Chargehand.(Factory Workshop)

To assist gkilled tradesmen in carrying out
Machine Shop operations on repair work and
menufacture of components for factory plant
as directed by the section Chargehand.



JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FURCTION:

JOB8 TITLE:
REPORTS TO:
BASIC FUNCTION:

- 442 -
JOB DESCRIPTION

Fitter Grade 3.

Section Chargehand.(Factory Workshop)

To assist skilled tradesmen in carrying out

fitting repair vork and manufacture of

components as directed by the Section

Chargehand. ']

JOB DESCRIPTION

Grade 1 Fitter.

Section Chargehand.(Factory Workshop)
To carry out bench fitting repair wvork,
including manufacturing of components to
wvithin given tolerances and times as

directed by the Workshop Section Charghand.

JOB DESCRIPTION

Fitter Grade 2.

Section Chargehand (Factory Workshop)

To carry out fitting repair work including
manufacture of components on factory plant

as directed by the Section Chargehand.

JOB DESCRIPTION
Chargehand (Fitting Section)

Supervisor (Factory Workshop)
To carry out fitting maintenance repair werk
in .he Factory Workshep and assist the

Workshop Supervisor in allocating and

'progressing work as directed by the Workshop

Supervisor.
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JOB DESCRIPTION

Welder Grade 3.

Section Chargehand (Factory Workshop)

To assist skilled tradesmen in carrying out
Welding and Fabrication operations omn repair
work and manufacturing of components for
factory plant as directed by the Section
Chargehand.

JOB DESCRIPTION

Welder Grade 2.

Section Chargehand (Factory Workshop)

To carry out welding and fabrication repair
wvork including manufacture of components on
factory plan: as directed by the Section
Chargehand.

JOB DESCRIPTION

Grade 1 VWelder.

Section Chargehand (Factory Workshop)

To carry out Welding and Fabrication repair
vork on factory plant including
manufacturing of components to within given

tolerances and times as directed by the
Workshop S=ction Chargehand.




JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

JOB TITLE:
REPORTS TO:
BASIC FUNCTION:

- 444 -
JOB DESCRIPTION

Supervisor

Workshop Engineer.(Factory Workshop)

To allocate and progress maintenance and
repair work in all sections of the Factory
Workshop in accordance to the requirements
of the Workshop Engineer within prescribed

timescales, methods and acceptable quality.

JOB DESCRIPTION

Workshop Engineer

Engineering Manager

To plan and control the services of the
Factory Workshop consistent with the
requirements of maintenance and repair
functions and at a cost within prescribed
budget and to ensure maximum recovery from

discarded or damaged plant.

JOB DESCRIPTION

Civil Engineer (Buildings)

Factory Manager

Provision of building maintenance of estate

houses, factory and office buildings and

civil works, water riticulation systems.
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JOB DESCRIPTIOR
Civils Engineering Draughtsaan
Civil Engineer.
To prepare engineering drawings as directed
by the Civil Engineer and ensure that all
Factory civil engineering drawings,
technical brochures and technical
publications are stored and filed in a
filling system and are kept in good

condition.

JOB DESCRIPTION

Supervisor Plumbing/Painting

Civil Engineer

To supervise the plumbing and painting
section ensuring that water reticulation
systems are kept in good repair including
new installation vwhere necessary and that
refurbishing of existing or new structures
is decorated to high standards.

JOB DESCRIPTION

Chargehand Painter

Supervisor Plumbing/Painting

To supervise the refurbishment to the fabric
of housing and estate buildings including
internal and external decorations.
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JOB DESCRIPTION

Painter Grade 5

Chargehand Painter

To carry out refurbishment of walls,
wvoodvork and other structurers as required
on estate buildings both internal and

external. {

JOB DESCRIPTION

Chargehand Plumbing

Supervisor Plumbing/Painting

To supervise in the repair and construction
of water reticulating systems, domestic

drainage in buildings on the estate.

JOB DESCRIPTION

Plumber Grade 1

Chargehand Plumbing

To repair and construct water reticulating
systems and domestic drainage in buildings

on the estate.

JOB DESCRIPTION

Plumber Grade 2

Chargehand Plumbing

To repair and construct water reticulating
systems and domestic drainage in buildings

on the estate,
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JOB DESCRIPTION
Plumber Grade 3

Chargehand Plumbing

To assist in repair and installiing wvater
reticulating systems and domestic drainage

in buildings on the estate.

JOB DESCRIPTIOR

Chargehand Carpentry

Supervisor Carpentry Building

To allocate, organise and carry out
carpentry and maintenance repair work in the
building section as directed by the

Supervisor.

JOB DESCRIPTION

Carpenter Grade 1 (Civils)

Chargehand Carpentry Civils

To manufacture and effect repairs on jornery
to buildings and items requiring carpentry

work in the civil engineering section.

JOB DESCRIPTION

Carpenter Grade 2 (Civils)

Chargehand Carpentry Civils

To assist in the manufacture and repairs on
Joinery work to buildings and items
requiring carpentry work in the civil
engineering section.
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JO3 DESCRIPTION

Carpenter Grade 3 (Civils)

Chargehand Carpentry Civils

To assist under the direct supervision of a

Grade 1 craftsman in the manufacture and

repairs on joinery work to buildings and

items requiring carpentry work in the civil {
engineering section.

JOB DESCRIPTIOR

Supervisor Building/Carpentry

Civil Engineer

To supervise and assist in the construction
and manufacture of foundations, structures

and blockwork, including all the carpentry

content of new building and repair work on

the estate housing, factory and offices.

JOB DESCRIPTION

Chargehand Building

Supervisor Building/Carpentry

To supervise and assist in the constructing
and manufacture of foundations, structures
and blockwork.Erect walls and vhere

necessary use reinforced vire, shutters and

moulds.
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JOB DESCRIPTION
Mason Grade 1
Chargehand Building
Construct and manufacture foundations,
structures and blockvork,erect walls using
reinforced wire, shutters and moulds.

JOB DESCRIPTION

Mason Grade 2

Chargehand Building

Construct and manufacture foundations,
structures and blockvork, erect walls using
reinforced wvire, shutters and moulds.

JOB DESCRIPTION

Mason Grade 3

Chargehand Building

Assist a Grade 1 tradesran to construct and
manufacture foundations, structures and

blockwork, erect walis using reinforced

wire, shutters and moulds.






