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THE ZIMBABWE INSTITUTION OF ENGINEERS (ZIE)
STATEMENT ON THE GENERAL REQUIREMENTS FOR THE TRAINING ANL
EXPERIENCE OF ENGINEERS FOR CORPORATE MEMBER STATUS

INTRODUCTION.
The Council is the responsible body for the Institution on which all grades of membe
above student are represented.

1.1 To become a corporate member of the Zimbabwe Institution of Engineers {
henceforth referred to as the Institution, a candidate must have comp
satisfactorily :-

a) education at degree level or equivalent
b) training in the practice of the chosen discipline

c) a period of responsible professional experience in an appropriate fie
engineering (see Appendices)

1.2 This statement offers guidelines on the nature of training required. It is
specific training programme which should be formulated by each employ
suit the particular needs of a graduate in a particular discipline or branch ¢
engineering industry and profession.

DEFINITIONS.

Throughout this statement the following definitions are used:-
2.1 Professional Engineer (See Appendix “A" and “C-7")

2.2 Corporate Member.
A collective term which includes Fellow, Member and in some cases, Hon:
Fellow

2.3 The Trainee (Graduate)
The trainee should be competent, at the conclusion of training, to undertak
responsible professional duties called for in the Zimbabwe Institution of Engir
Act and the Engineers’ Regulations which follow from it as required for admis
to the grade of corporate member in the Institution. (see Appendix A).

2.4 Graduate.
A person undergoing training with a view to becoming a corporate member ¢
Institution.

2.5 Supervising Engineer/Mentor.
A corporate member of the Institution or other suitably qualified person appn
by the Institution to supervise the graduate.

ACT & REGULATIONS REQUIREMENTS.

The requirements for acceptance as a corporate member are as follows:-
a) must be not less than 25 years of age.

b) must be normally engaged:-

(i) in the administration, design, execution or operation of professi
engineering work; or



c)

d)

4. INT

(il as alecturer in or teacher of a course or courses approved by the Council;
or
(iii)  in engineering research of a nature approved by the Council;

and

(i) is a Corporate Member of an Institution, Association or Society recognised
by the Council; or

(i)  holds a university, college or school degree or diploma recognised by the
Council or has been educated as a professional engineer for such period
and has passed such examinations as may be prescribed by the Council,

and

has, in the case of an applicant having the qualificaticns referred to in sub-paragraph
(i) of paragraph [c], in addition completed such period, nct being less than three
years in the profession of engineering, satisfactery to the Council as will, when
added to the period of technical training, amount to a total period of not less than
seven years. For the purpose of this paragraph (d), the Council, or its appropriate
sub-committee, may require an applicant to appear before it and additionally, or
alternatively, undergo an examination conducted by it or on its behalf in order that
the applicant may the better demonstrate possession of the requisite practical

experience.

ERPRETATION OF ACT AND REGULATION REQUIREMENTS.

4.1.

4.2.

4.3.

5 EL

In order to satisfy the above requirements, training may be carried out as part of
an organised training scheme, as a trainee under an approved professional
engineer or while fully employed under the supervision of an approved professional

engineer.

The minimum training period required is two years after graduation provided that
the applicant has been a graduate of the Institution in training for at least two
years. Applicants not so recognised will also be considered but, in such cases,

an extended period of training may be required. In assessing training the following
factors will be taken into consideration. (See appendix B for additional information)

(a) the nature of training.

(b) the standard of training.
(c) advanced study during or before the training period.

(d) relevant pre-graduate experience.

Since documentary evidence of training and responsible experience will be
required for admission to corporate membership, the Council envisages that new
graduates will enrol as graduates and follow an approved training programme
during the period of training and experience.

EMENTS OF TRAINING.

5.1.

The purpose of training is to acquaint the trainee with as widea range of
engineering and management as possible while, at the same time, demonstrating
how available techniques, both practical and analytical, can best be applied in
practical situations. Above all it must aim to develop judgment and critical abilities
so that in later life the trainee will be better able to undertake engineering projects
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with due regard to technical i ic, fi i
. ethical, economic, financial i i
other relevant practices. _ Sl

5.2, Following a period of inducti i ini ini
il _.:nEQ% induction and basic training, the training elements cc

5.2.1.Problem Solving.

<<o.qx qmn.c:_.:u .Sm solution of problems in connection with_engineering ta:
qu_mﬂm_ involving judgment in: problem identification m:q.ﬁoﬂac_m:om. :_“
mm_mn.::m and mmmnz,..m use of relevant information: analysis of factors ”m_m
_uomm__u_m. mo_cco:m“ relevant engineering and scientific principles; EM
economic, m.On_m__ and statutory requirements and constraints; o:mnr.m:_o ol
and conclusions; creative synthesis of possible solutions; Qmo_mm:w on ﬁs%mo
to adopt (even when only limited information is available e.g. the preparati

conceptual plan or a process design). . RS

522 Planning, design, communication

ﬁ.ﬂﬂ_ﬂ Mﬂ_._ﬁ qﬁm %Mﬂm_ﬂnsmﬂﬁ of the proposed solution to a communicable det
o have to execute it, e.g. estimating by means of plan
. . - A m
designs specifications, reports, or other means of noBBc:mnmzo:_.u o

5.2.2. Execution.

Work on the manc:o: of ﬁmmwm or projects, e.g. construction, manufaci
ouw_.m.zo: or Bm_ﬂm:m:om_ involving the effective management of (wo)n
materials, machines, money and method with due regard for their interactio

5.2.4. Responsibilities.

The work shall involve progressive) ibiliti

| y greater responsibilities until the trai
om_umc_m .oﬁ mnn.m_.u::m_ professional responsibility in making and mxm_hw
engineering decisions and of demonstrating this ability.

5.3. Throughout training, the graduate should be made aware of:
(a) The code of conduct for an engineer;

(b) The need to make provision to ensure safety and reliability;

Yer, '
o mﬂmw ons —uh _“<m oe OYEer, co mmucmm WCGO 0: mﬂmm_ Oﬁ_ ere gineers ¢

{d) The importance and .ﬁm_m<maom of theoretical knowledge for desi
am:.cmmoE.ﬁm. construction, marketing, operation and maintenance of |
particular products or services with which the employing organisation

concerned;
() The general problems affecting an industrial organisation, such as:
(i) The financial, econemic and commercial limitations:

ﬁ.:v —I_:—_wmw—nu_ 1S 1T _Uommﬂ —U< the ualitie ft (-]
s of th T m r Id
% . Q wo —Am S m:a ate _my—m-vﬁ

(i)  The operational and maintena i
: : nce requireme
engineering decisions. g PRI TS A



5.4

5.5

(iv) Environmental factors.

(f) The need to understand the views or ov._s_.gm of o%mﬁm .m:n._ to promote
good personal relationships at all levels within an crganisation;

(g) The importance of good industrial ..m_mao.:m.. mmﬂms\w health and welfare not
4 only of employees but in the general public interest;

(h) The need to exercise sound judgement and to accept responsibility for it;
(i) The need to develop abilities to best advantage of the

trainee.

7 . ; to
i | control mechanisms designed
j mportance of adequate manageria ; .
¢ M%mmc_qm w:mﬁ actual performance is no_j_u.m_..m.a with planned performance and
where necessary, appropriate action is initiated.

. . _—
Throughout training, the graduate must, wherever possible, ocﬁm_wmﬁﬂ_wﬂﬂrwm:
knowledge and experience by participating in useful hands-on wor

by only observing the work of others.

Throughout training the graduate should be US:.@Z to realise _WT_HMMTM_”W%MMM
academic knowledge, industrial training and wxnm:mﬂnﬂ.ﬂﬂ\mﬂ.ﬁ:a i
i i development wi
to work as a professional engineer, / . " san g

i e in order to keep
jalised education and further experienc t .
w%%:oLM_om_nm_ developments. Supporting mmamﬂm_ mnc.nm:o.: m_._oMMm_ﬂ_wﬂlm
continuous to enable the trainee to apply a um:_nc_m_. engineering muﬁ ﬁmn::m_og
management, new developments and techniques in other branches o :
sciences, economics and sociology

6. FORMULATION OF TRAINING PROGRAMMES

6.1

6.2

ible be made up of well defined
ini rogramme should, as far as possib )
Wwﬁmm_wﬁm\_.ﬂo%mmos trainee can be assessed by their _om".qoﬁ_.amm_._mommmmﬁﬂmwﬂsmwwﬂ
i i i h trainee should be able to a e de
It is particularly important that eac s g
i the pregramme. The nee
of their success at each stage of : mme ne e o
lude the inclusion in a training Qdm
B e seful introduction to the type of
j d indeed, they may well serve as au : .
wm_.mﬁﬂm_%ﬂ?:mnj is required of most professional engineers throughout their

w:mﬂw”&mm:m atraining programme, the following considerations should be taken

intc account:

(a) the training requirements for each particular branch of engineering as set
out in the appendices;

(b) the scope and contents of the academic courses which the trainee has
completed or is following;

(c) industrial training already undertaken by the trainee;
(d) the attainment of the trainee;
(e) the expected later employment of the trainee;

i ther than a narrow view of the
d for an engineer to have a broad ra ar .
& ﬁoﬂﬂmmm profession — thus the need for exposure to training outside the
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confines of a particular discipline.

Training should emphasise the complementary nature of theory and
It should also be interesting, challenging and relevant to the future
the trainee, and furthermore should stretch intellectual powers.

6.3 The Zimbabwe Institution of Engineers’ Diploma in Engineering Man;
(Dip.E.M.) satisfies the training requirements set outin Para 6.2.(a) to (1
and may be followed as an alternative route towards the achievement of ¢
membership. The Diplomais a modular programme based on the existing
courses offered by the Institution. Candidates accumulate sufficient ¢
their selected options by attending these modules and completing

assignments, projects ora practical activity to the satisfaction of the Boa
Diploma of Engineering Management.

6.4 ltis important that, durin
work of an engineerin
a limited degree.

g the final period of training, the trainee should ¢
g nature for which the trainee is held responsible, i

6.5 Some aspects of training are considered to be key elements for a particular
of engineering and have been emphasised in the appendices. When
trainee’s current employer is unable to provide such training, the facilities ¢
organisations or establishments should be used.

SUPERVISION OF TRAINING
== =RVISION OF TRAINING

7.1 A training programme should normally be monitored by a Professional En

from the appropriate discipline who would preferably be a corporate men
the Institution holding a responsible position within the organisation providi
training.
Although the trainee may be under the control of a
from people in various departments
from a Supervising Engineer/Ment
trainee aims to satisfy the requirem
regularly assessed. Reports should
The Supervising Engineer/Mentor s
discussion on technical and profe
trainee is benefiting from the trainin
frequentintervals.

Itis the duty of the Supervising Engineer/Mentor to ensure that’ during the c
of the training period, the trainee is made aware of matters outlined in Parz

training officer with instr
it is essential that there is direct guj
or irrespective of the method wherel
ents. The progress of the trainee shoi
be produced on work carried out.

hould be readily accessible to the train
ssional matters and should ensure th;
g programme and discuss its developm

7.2. The trainee must maintain a record of trainin
Engineer/Mentor. To facilitate this, the Instituti
and Experience” available from the Chief Ex
Supervising Engineer/Mentor based on

documentary evidence that the training req
fulfilled.

g authenticated by the Supen
on has produced a “Diary of Tra
ecutive. A satisfactory report b
this record may be accepte
uirements have been satisfac

RESPONSIBILITY OF EMPLOYERS.

It is recommended that an em
policy, draw up a general trainin
General Requirements.5

ployer of engineers in training should, as a matte
g programme formulated along the lines given in tr
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This programme would be submitted to the Institution for comment and guidance and
thereafter the Institution's acceptance of the programme in principle obtained. Such
acceptance will be subject to the trainee complying with this statement of policy and
guidelines. The employer is expected to ensure that the trainee is always under the
general guidance (not necessarily direct supervision) of a recognised Supervising
Engineer/Mentor as per Para 7.1.

PROFESSIONAL EXPERIENCE AND RESPONSIBILITY UNDER GUIDANCE
SUBSEQUENT TO TRAINING.

Upon completicon of the formal training pregramme, which normally takes two years,
and before a candidate can be considered for corporate membership, experience is
required in a position of responsibility as a professional engineer (see Para 4.2). At
the completion of the training programme, the trainee should be able to exercise
judgment and undertake responsibility in a professional capacity under the guidance
of a professionally qualified Engineer acceptable to the Institution. Subsequently,
as experience is gained, the degree of responsibility will normally be increased
progressively, but, itis important that, from the outset, the work regarded as constituting
responsible experience must be professional in character and must involve some
responsibility for the management of people and resources.

PROFESSIONAL ENGINEER

The following definition of a professional engineer has been adopted by the Ei
Societies of Western Europe and the USA (EUSEC):-

A professional engineer is competent by virtue of fundamental education and traini
the scientific method and outlook to the analysis and solution of engineering pro
Engineer is able to assume personal responsibility for the development and apy
engineering science and knowledge, notably in cne or more of the following fields:-
design, construction, manufacturing, superintending, managing and in the educs
Engineer. Work is predominantly intellectual and varied, and not of a routine
physical nature. It requires the exercise of original thought and judgment and th
supervise the technical and administrative work of others.

Education will have been such as to make the Engineer capable of closely and co
following progress in the branch of engineering science by consulting newly publi
on a world-wide basis, assimilating such information and applying it independe
an individual is placed in a position to make contributions to the development of e
science or its applications.

Education and training will have been such that a broad and general apprecia
engineering sciences will have been acquired as well as a thorough insight into the
studied. In due time, the Engineer will be able to give authoritative technical advi
assume responsibility for the direction of important tasks within the sphere of h
and experience.



APPENDIX B

TRAINING FACTORS : ADDITIONAL INFORMATION (See Para 4.2)
NATURE OF TRAINING

The training shall include all the elements of engineering work set out in Para. 5 and
follow the guidelines set out Appendix “C”

STANDARD OF TRAINING.

Before accepting a candidate as a corporate member, the Council has to be satisfied
that the applicant's training included all the required elements at an acceptable level
and that the applicant was sufficiently diligent so that , at the end of the period, the
nm:nmamﬁm is capable of accepting professional responsibility in making and executing
m:@._smmq:u decisions in a sufficient variety of work in the applicant's branch of
engineering.

RECOGNITION OF ADVANCED STUDY.

The prescribed period may be reduced in the case of applicants who are holders of a
Master's or Doctor’s degree from a university recognised by the Council.

Accelerated training shall include all the elements normally required but with less time
spent on the various aspects. Itis considered that holders of advanced degrees should
be capable of obtaining the requisite training in a shorter time than normally required.
However, this will have to be demonstrated to the Council or its appropriate sub-
committee in each case.

Appropriate research work will be considered as engineering work.
PRE-GRADUATION EXPERIENCE.

mJ@_:mmz:@ work other than course work or prescribed vacation training, performed
prior to passing a recognised examination may be taken partially into account.

Normally Emn_z for not more than twelve months of such work will be considered, and
then only if the nature of the wark and the level of responsibility was that expected of
an engineer in training.

APPI

GENERAL GUIDELINES FOR GRADUATE ENGINEER TRAIN
FOR SOME TYPICAL DISCIPLINES

(which can be extended if and when required upon request)

INTRODUCTION.

The training in each discipline will differ in detail according to the type of indt
organisation with which the trainee is associated. However, a considerable ¢
the training will be common to all the fields of a chosen discipline and the dif
will be one of emphasis rather than of basic approach. However, the ste
applicable to the relevant industry, considerations of safety to workers and the r
of the public and environmental considerations are paramountin every case.

The following notes are for the guidance of graduates undergoing training and
the Supervising Engineers/Mentors responsible for overseeing such
Mentoring is accepted as the most popular and effective method of developing
This also assists the Membership Sub-Committee of the Council so that
involved will understand what is meant by 'the need to have practical (often h:
training and experience’, together with the ‘ability to accept responsibility”.

INDUCTION. ( Up to 2 weeks).

During this period the trainee is provided with informaticn on the orga
employment conditions, pay procedures, sickness and holiday leave, medical a
procedures and is generally assisted with adapting to the new life such as inan i
mining andfor commercial environment. During this period the Supervising E
Mentor is introduced to the trainee who is then given details of the whole
programme.

PRACTICAL TRAINING (12 weeks)

If the candidate had not completed the ‘hands-on’ workshaop training similar
the University of Zimbabwe degree syllabi, the trainee will be required to sper
weeks on practical work (including hand and machine tools) associated
applicable discipline.  This period should foster an initial appreciation of the
semi-skilled and skilled artisans / craftsmen / journeymen as members of the en
team.

Such training should be supplemented by lectures and courses on the ap
theoretical aspects.

GENERAL ENGINEERING TRAINING / SITE EXPERIENCE. (approx. 50 v

As an engineer is one of a team, this period should allow will allow the t
develop an understanding of how others will work with the trainee and late
carrying out the engineering tasks of the departments in which the trai
subsequently be employed. The trainee will also be given an appreciatio
service departments of the organisation such as stores, personnel, admir
accounts etc. operate and how the engineer relates to them.



Specifically the graduate will acquire knowledge of:-

Equipment/works specification and performance capability. Documentation, data
preparation, storage and dissemination. Procurement, installation, commissioning,
operation & maintenance procedures for engineering items. Company organisation
including finance and management. Statutory legal requirements.

The content of this portion of the programme and the specific areas of knowledge in
which the trainee will receive instruction should be made clear when a training
programme is submitted to the Institution for approval.

DIRECTED OBJECTIVE TRAINING / SITE EXPERIENCE. (approx. 40 weeks)

In this final phase the training is directed towards preparing the trainee for the first staff
appointment.  During this time the trainee will be given specific tasks to carry out
under decreasing supervision to stimulate interest and establish confidence.

At all stages of the training, the trainee would be expected to submit short monthly
reports which would be discussed with and commented upon by his immediate
Supervisor and Engineering Monitor before being placed on his personal record. These
reports would be in addition to any special project or investigation reports and all reports
will be used as the basis for assessing any application.

In addition the trainee must keep a “Diary of Engineering Trainee and Experience”
which provides a key to be used for the identification of the training elements covered.

During directed objective training the trainee needs to be given realistic assignments,
which are not too specialised and which would vary with the needs and type of
organisation employing the trainee.  Project work, both individual and as part of a
team, can be very suitable.

It is important to bear in mind at this stage that responsibility is vital to the trainee’'s
development as a start is made in the assumption of duties that will eventually lead to
a position of full responsibility.

Formal training conditions in terms of supervision, maintenance of written records and
instruction must still be applied during this period.

TOPICS RELEVANT TO SPECIFIC DISCIPLINES.

The word ‘training’ is often misunderstood — many believe that it simply refers to
‘courses’. In respect of Graduates of the Institution, it means much more, with the
commencement of a period of two years of structured training leading to a further period
of responsible experience to enable the trainee to produce convincing evidence that
the candidate is worthy of consideration for corporate membership. The emphasis is
on ‘on the job / at the coal face’ learning, even ‘experiential learning’, ‘continued
improvement' and, of course ‘continual professional develocpment (CPD)".

Civilisation's advancement has inevitably led to specialisation in many fields, not least
of which is ‘engineering’. Not only is it divided into separate disciplines, but these in
turn, are sub-divided into many facets/divisions/branches in which the trainee may
wish, or be obliged to contribute. However, some knowledge of other divisions is an
advantage for ‘cross pollenation’ within the chosen discipline.
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These divisions are already apparent in secondary & tertiary education wher
the last few years of study (education), students are obliged to choose, for ¢
only four courses of study from about ten distinctive specialisms. Thus i
surprising that renewable energy and protection of the environment are being
within courses in most disciplines.

For the above reasons, the list of post-graduate training subjects for each ¢
within a specific discipline is very wide and could depend upon the employer's s
These are listed below for all the disciplines common in Zimbabwe. Dis
{and topics) not listed will be considered en an ad hoc basis when such emert
the country.

Some topics overlap two or more disciplines. Further topics can be mnama .ﬁo tl
appropriate to various individuals. e.g. aeronautical and marine engineering
disciplines and topics are given in alphabetical order.

Agriculture.

Any aspect of engineering concerned with the production, harvesting, .._m_._%:m
or processing of preducts produced by agriculture, forestry or related activit
as, for example but not limited to:-

Agricultural Chemicals; Agronomy; Animal Husbandry; Dams; Mechanical pl
harvesting; Pest control; Pumping; Soil Preparation; Soil types; Rural renewable
Tractive power.

Chemical.

Agricultural Chemicals; Bulk medicines; Corrosion; Explosives: Fossil fuels; (
Lubricants; Materials (as in Civil); Nuclear energy; Physics; Protective ¢
Renewable energy

Civil.

Bills of Quantity; Building Services; Cementation; Civil engineering quantities;
Administration; Contract Documentation Dams; Fiuid mechanics; Geology; Hy
Materials — cost, storage, quality & characteristics; Power stations; Renewable

Roads; Railways; Sanitation — sewage; Site investigations & reports; Structures;
of materials; Surveying; Transportation; Water — public health; Water resourct

Electrical.

Acoustics; Component manufacture; Computers & Software; Control systems
welding: Electro magnetics; Electronics; Fibre optics; Fitting & machining; Inst
Machines; Measurements; Micro processors; Microwave; Networks; Nuclear
Power supplies — installation, commissioning, testing & maintenance; Power
Renewable Energy; Telecommunications; Winding; Wiring.

Mechanical.

Automobiles; Construction & assembly; Control systems; Dynamics; Fitting &
Gas turbines; Heat transfer; Hoisting; Hydraulics; Industrial systems; Internal cor
engines; Manufacturing technology; Measurements; Nuclear Energy; Power
Renewable energy; Solid mechanics; Strength of Materials; Tools — hand & r
Transportation — air, marine, rail, road & off-road; Tribolegy; Welding — gas &
Winding; Wire ropes.
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Metallurgical.

Ceramics; Chemical laboratory; Corrosion; Crushing & screening; Equipment design
for reduction works; Ferrous tramp removal; Fossil fuels; Guillotining (cutting); Heat &
mass transfer; Heat treatment; Hydro metallurgy; Materials & composites; Materials
handling; Mineral processing; Mining; Nuclear energy; Ores & resources; Plant lay-
out; Power supply; Physical metallurgy; Pressing; Pyro metallurgy; Renewable energy;
Rolling; Waste dumps.

Mining.

Air conditioning, fans, refrigeration & ventilation; Applied geolcgy; Cementation;
Compressed air; Crushing & screening Design & application of underground and open
pit (surface mining) equipment; Economic use of power; Engineering materials;
Explosives; Filtration; Geo mechanics — rock mechanics; Hydro mining: Materials
handling; Metallurgy; Mine design & planning; Mineral dressing; Mining law; Mine
services; Operations research & proccess control; Power supply; Pumping —clean water
& mud,; Rail & off-road transport; Rehabilitation of mine dumps & old workings:
Renewable energy; Rock drilling; Safety equipment; Strength of materials; Surveying;
Winches, winders, wire ropes & scrapers.

PROFESSIONAL OUTLOOK.

1.1. This is a measure of a person’s character and can, at best, be only a subjective
appreciation of the candidate's general behaviour and ability to be a credit in all
ways to the profession. A professional engineer must be a mature person, able
to communicate in good English both in speech and writing.

1.2. The candidate should have an understanding of current affairs on a national and

international level and be conversant with the rudiments and possible effects of
engineering works on the environment and society in general.
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