[image: image1.png]P11




PROFESSIONAL ENGINEER COMPETENCY STANDARD

Certification Bureau

2008

TABLE OF CONTENT

page

11. 
COMPETENCY UNIT


32.
COMPETENCY ELEMENT


93.
COMPETENCY ACTIVITY DESCRIPTION


9W.1
ENGINEER’S CODE OF ETHIC AND PROFESSIONAL CONDUCT


12W.2.
ENGINEERING PRACTICE SKILLS


14W.3.
 ENGINEERING PLANNING AND DESIGN


16W.4.
ENGINEERING PRACTICE MANAGEMENT AND COMMUNICATION SKILL


18P.5.
EDUCATION AND TRAINING


20P.6.
RESEARCH, DEVELOPMENT AND COMMERCIALIZATION


22P.7.
DESIGN ENGINEERING CONSULTANTCY AND / OR CONSTRUCTION /INSTALLATION


24P.8.
PRODUCTION OR MANUFACTURING


26P.9.
MATERIALS AND COMPONENTS


28P.10. 
BUSINESS MANAGEMENT AND TECHNICAL MARKETING


31P.11.
CONSTRUCTION MANAGEMENT AND ASSET MANAGEMENT




1. 
COMPETENCY UNIT

Professional Engineer Competency Standards is the principal reference, used as a basis to measure the overall balance of expertise, knowledge, skill, maturity, experience, and attitude, which a Professional Engineer needs to have.
Standard Competency is specified into Competency Units, which are categorized into Compulsory Competency Unit and Elective Competency Unit.

Listed below are the Competency Units:

1.1
COMPULSORY COMPETENCY UNIT:

All four Compulsory Competency Units below must be mastered

W.1
INDONESIAN ENGINEER’S CODE OF ETHIC AND ENGINEERING ETHICS 
W.2
ENGINEERING PRACTICE SKILLS

W.3
ENGINEERING PLANNING AND DESIGN

W.4
ENGINEERING PRACTICE MANAGEMENT AND COMMUNICATION SKILL

All Competency Element in Competency Unit W.1 must be mastered. Other Compulsory Competency Unit is considered mastered if a minimum of 50% of Competency Element on that particular Unit are mastered.

1.2
ELECTIVE COMPETENCY UNIT:

A minimum of 2 (two) Elective Competency Unit must be mastered.

P.5
EDUCATION AND TRAINING

P.6
RESEARCH, DEVELOPMENT, AND COMMERCIALIZATION

P.7
ENGINEERING CONSULTANTCY AND / OR CONSTRUCTION / INSTALLATION

P.8
PRODUCTION OR MANUFACTURING

P.9
MATERIALS AND COMPONENTS

P.10
BUSINESS MANAGEMENT AND TECHNICAL SALES

P.11
CONSTRUCTION MANAGEMENT AND ASSET MAINTENANCE

A Competency Unit is considered mastered; if a minimum of 50% of Competency Element on that particular Unit are mastered.

2.
COMPETENCY ELEMENT

Below are Competency Elements from Competency Unit to be mastered by a Professional Engineer.

To proof mastery of a Competency Element, a minimum of 1 (one) of the Activity Competency Items from that particular Competency Element must be mastered.

2.1
COMPETENCY ELEMENTS IN COMPULSORY COMPETENCY UNIT

W.1.
INDONESIAN ENGINEER’S CODE OF ETHIC AND ENGINEERING ETHICS 
W.1.1
Develop and establish intellectual responsibilities and the engineering profession’s commitment to the nation, country and international community

W.1.2
Comprehend and comply to Indonesian Engineer Code of Ethic and professional conduct

W.1.3
Understand, implement and extend the insight and principles of environment sustainability

W.1.4
Assume professional responsibility for owns actions and works

W.2.
ENGINEERING PRACTICE SKILLS

W.2.1
Perform works of intellectual and varied nature

W.2.2
Comprehends, maintains, develops, and up to date the proficiency in his/her field of work and discipline
W.2.3
Understands and implements engineering method

W.2.4
Understands and implements quality management principles

W.2.5
Selects and implements appropriate engineering and technological aids

W.2.6
Conduct testing, measurement, and evaluation

W.3.
 ENGINEERING PLANNING AND DESIGN

W.3.1
Clarify and define engineering planning and/or design requirements

W.3.2
Prepare proposal to meet planning and/or design requirement

W.3.3
Perform the selected planning and/or design proposal

W.3.4
Perform design evaluation

W.3.5
Prepare supporting documentation

W.3.6
Maintain integrity of design identification documentation up to completion stage
W.4.
ENGINEERING PRACTICE MANAGEMENT AND COMMUNICATION SKILL

W.4.1
Apply self management principles

W.4.2
Understands and applies project management principles

W.4.3
Understands and applies leadership principles in engineering works

W.4.4
Communicates proficiently in Indonesian language and communicates effectively at least in one international language used in engineering society

W.4.5
Prepare, study, report, present and explain engineering ideas and results
2.2
COMPETENCY ELEMENTS IN ELECTIVE COMPETENCY UNIT

P.5.
EDUCATION AND TRAINING

P.5.1
Develop engineering education and / or training programs

P.5.2
Conduct engineering education and / or training programs

P.6.
RESEARCH, DEVELOPMENT AND COMMERCIALIZATION

P.6.1
Define concept and perform research

P.6.2
Formulate concepts for development as results of research
P.6.3
Identify and seek allocation of resources for development of research outcome

P.6.4
Perform market research on research and development outcomes

P.6.5
Commercialise research and development outcomes

P.7.
DESIGN ENGINEERING CONSULTANTCY AND / OR CONSTRUCTION / INSTALLATION

P.7.1
Perform engineering design consultancy tasks

P.7.2
Prepare, perform and monitor tender and engineering works contracts
P.7.3
Perform construction or installation tasks

P.7.4
Perform site management tasks and activities

P.7.5
Perform commissioning

P.8.
PRODUCTION OR MANUFACTURING

P.8.1
Plan the manufacturing or production process

P.8.2
Maintain and supervise quality assurance programme

P.8.3
Perform process operation, control, and optimisation tasks
P.8.4
Perform supply management task

P.8.5
Measure production performance

P.9.
MATERIALS AND COMPONENTS

P.9.1
Define requirements and applications for specific materials or components

P.9.2
Specify source raw materials for making materials or components

P.9.3
Supervise the preparation or manufacture of materials or components

P.9.4
Assess properties of materials or components

P.9.5
Select quality protection method for materials or components 

P.10.
BUSINESS MANAGEMENT AND TECHNICAL MARKETING
P.10.1
Plan, direct and execute engineering resource management

P.10.2
Perform business, finance, and legal / contractual management.
P.10.3
Comprehend, maintain, develop and up date material / engineering services knowledge according to consumer requirements

P.10.4
Understand and implement marketing principles of material / engineering services

P.10.5
Understand and implement after sales service principles
P.11.
CONSTRUCTION MANAGEMENT AND ASSET MANAGEMENT
P.11.1
Prepare and develop engineering general policy to drive the construction sector

P.11.2
Prepare and develop policy of technical investment

P.11.3
Define policy and perform technical regulation tasks for the community safety and welfare

P.11.4
Perform assets procurement tasks

P.11.5 
Perform or supervise maintenance tasks

P.11.6
Perform asset control and optimisation tasks

P.11.7
Plan and perform asset disposal

3.
COMPETENCY ACTIVITY DESCRIPTION

Below are competency activity descriptions that must be mastered by a Professional Engineer.

To show the mastering of an Activity Competency Item, one must show an engineering activity that has been carried out and is in accordance with the Activity Competency Item

W.1
ENGINEER’S CODE OF ETHIC AND PROFESSIONAL CONDUCT

Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work. 
The work in question will normally be in one or more areas of expertise within a recognized engineering discipline

Most aspects of professional engineering works will provide opportunities for the Professional Engineer candidate to demonstrate competencies in this unit
W.1.1
Develop and establish intellectual responsibilities and the engineering profession’s commitment to the nation, country and international community 
W.1.1.1
Recognises Professional Engineer intellectual responsibilities to comprehends and upholds philosophies and values of Pancasila as the Indonesian Nation basic philosophy.
W.1.1.2
Comprehends and to continuously carry out the spirits and principles of Pancasila in professional practice

W.1.1.3
Guided by the 1945 Constitution (UUD 1945) and State Guidelines (GBHN), current laws and regulations in Republic of Indonesia in professional practice

W.1.1.4
Upholds and maintains national solidarity and social compassion, strives to improve the economy and community welfare towards the Nation and State goals

W.1.1.5
Develops a strong national awareness and consciously build self-confidence in establishing national self-reliance in professional practice and in developing cooperation in the international community

W.1.2
Comprehend and comply to Indonesian Engineer Code of Ethic and professional conduct
W.1.2.1
Places responsibility for welfare, health, and safety of the community before responsibility to profession, to group interests, or to other engineers

W.1.2.2
Act to uphold the honour, integrity, and dignity of the profession

W.1.2.3
Performs works only in areas of competence

W.1.2.4
Builds reputation on merits and does not compete unfairly

W.1.2.5
Applies professional skill in the interest of employer or client, for whom they acts, in professional matters, as a faithful agent

W.1.2.6
Gives evidence, express opinions or makes statement in an objective and truthful manner and on the basis of adequate knowledge. 

W.1.2.7
Undertakes continuing professional development

W.1.2.8
Actively aids and encourages subordinates to advance their knowledge and experience

W.1.3.
Understand, implement and extend the insight and principles of environment sustainability

W.1.3.1
Recognizes that ecosystem interdependence and diversity form the basis for continued human existence

W.1.3.2
Recognizes the finite capacity of the environment to assimilate human made changes

W.1.3.3
Promotes the action required in engineering practice to improve, sustain, and restore the environment

W.1.3.4
Promotes the wise use of non-renewable resources through waste minimization or recycling and the development of alternatives wherever possible

W.1.3.5
Strives to achieve beneficial objective of engineering works with the lowest possible consumption of raw materials and energy, and by adopting sustainable environmental management practices

W.1.3.6
Takes account of total life-cycle implication of products and projects in relation to the environment

W.1.3.7
Takes account of possible effects on engineering works on likely cultural or heritage factors

W.1.4
Assume professional responsibility for owns actions and works
W.1.4.1
Takes account of potential professional risk and liabilities, and accepts responsibility for them

W.1.4.2
Implements appropriate occupational health and safety (K-3) requirements

W.1.4.3
Investigates community safety requirements and act to solve any incipient safety problems

W.1.4.4
Take appropriate precautions when dealing with hazardous operations

W.1.4.5
Takes account of natural disaster prevention, mitigation, and recovery methods

W.2.
ENGINEERING PRACTICE SKILLS

Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU ). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work. 
The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for the Professional Engineer candidate to demonstrate competencies in this unit.

W.2.1
Perform works of intellectual and varied nature
W.2.1.1
Exercise original thought in synthesizing satisfactory outcomes to engineering problems

W.2.1.2
Exercise professional judgment in making engineering decisions.

W.2.1.3
Undertakes works of creative and innovative nature.

W.2.1.4
Recognizes and solves engineering problems.

W.2.1.5
Extends knowledge of related disciplines or fields and foster cooperation across disciplines boundaries when working in a multidisciplinary environment.

W.2.1.6
Investigates needs and exploits opportunities within field of work or field of discipline.

W.2.2
Comprehends, maintains, develops, and update the proficiency in his/her field of work and discipline 
W.2.2.1
Accepts limits of personal expertise and knowledge and uses a range of skills to extend knowledge, identify, and seek necessary advice from appropriate experts.

W.2.2.2
Exercises information retrieval skills to keep abreast of technological or other relevant development.

W.2.2.3
Broaden knowledge base through reading of professional journals, attendance at professional seminars and networking.

W.2.2.4
Deepen knowledge base systematically trough research and experimentation in response to specific engineering problem.

W.2.2.5
Pursues opportunities for professional development through experience.

W.2.2.6
Maintains records of professional development activities.

W.2.3
Understands and implements engineering methods
W.2.3.1
Identifies appropriate engineering applications.

W.2.3.2
Proposes concept for resolution of identified appropriate engineering applications.

W.2.3.3
Specifies selected appropriate engineering applications.

W.2.3.4
Control the currency of documentation recording outcomes.

W.2.3.5
Assesses user acceptance and future requirements.

W.2.4
Understands and implements quality management principles
W.2.4.1
Implements quality system

W.2.4.2
Foster the acceptance by subordinates and colleagues of quality management principles.

W.2.4.3
Performs work to appropriate quality standards.

W.2.4.4
Applies quality control and assurance techniques.

W.2.5
Selects and implements appropriate engineering and technological aids
W.2.5.1
Selects and uses mathematical analysis, engineering science, computer simulations or other modelling techniques.

W.2.5.2
Selects and utilizes computer system applications

W.2.5.3
Directs and undertakes software programming and utilization tasks.

W.2.5.4
Selects and uses technological aid and monitors their performance.

W.2.6
  Conduct testing, measurement, and evaluation

W.2.6.1
Define test objectives

W.2.6.2
Devises test procedures and schedules.

W.2.6.3
Develop measurements procedure and equipments.

W.2.6.4
Undertake critical engineering tests and measurement.

W.2.6.5
Supervises non-critical tests and measurements.

W.2.6.6
Evaluates results of tests and measurement.

W.3.
 ENGINEERING PLANNING AND DESIGN

Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work. 

The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for Professional Engineer candidate to demonstrate his / her competencies in this unit.

The Professional Engineer may design a minor item, contribute to the design of a major product, or use design procedures in performing professional engineering works in other areas not normally associated with design. Hence, there may be variations in emphasis between individual Competency Elements.

W.3.1
Clarify and define engineering planning and/or design requirements 
W.3.1.1
Negotiates initial specification or design brief in term of client perceptions and engineering realities

W.3.1.2
Performs functional design requirements analysis

W.3.1.3
Address design concepts such as performance, reliability, maintainability, and ergonomics

W.3.1.4
Determines impacts on design of factors such as production, construction, installation, commissioning, life cycle implications, logistic support, and training of user

W.3.1.5
Determines possible constraints, such as product liability legislation, effects of external physical environment on item to be designed, or the effects of that item on the environments, and takes appropriate measures as a consequence

W.3.1.6
Uses engineering design standards, specifications, and writes functional specification

W.3.2
Prepare concept proposal to meet planning and/or design requirement 
W.3.2.1
Exercises creativity and initiative in investigating, analysing, and conceptualising possible concepts to meet design objectives

W.3.2.2
Analyses promising concepts for final design to assess impacts of factors such as performance, reliability, and maintainability

W.3.2.3
Identifies possible problems areas and negotiates modifications or adaptations to the design brief if necessary

W.3.2.4
Undertakes cost-benefit and risk analyses, feasibility studies, and life cycle costing to produce a workable design

W.3.2.5
Prepares and recommends for implementation a documented proposal to meet client or manufacturing requirements

W.3.3.
Perform the selected planning and/or design proposal 
W.3.3.1
Undertakes and arranges for significant design task

W.3.3.2
Performs or arranges for analysis to select components and materials

W.3.3.3
Prepare and checks engineering specifications of design outcome

W.3.4
Perform design evaluation
W.3.4.1
Demonstrates the design by physical or computer model

W.3.4.2
Prepares design test schedules for performance and physical environmental testing

W.3.4.3
Oversees testing, analyses test results and recommends or arranges corrective action

W.3.4.4
Evaluates effects on external environment

W.3.4.5
Participates in consultation with affected parties on design evaluation

W.3.5
Prepare supporting documentation
W.3.5.1
Prepares supporting documentation for production or construction, installation, operation, maintenance and training

W.3.5.2
Edits and checks of supporting documents

W.3.6
Maintain integrity of design identification documentation up to completion stage
W.3.6.1
Implements identification system on designed item by appropriate documentation and record

W.3.6.2
Recommends proposed change for approval for incorporation in controllable manner

W.3.6.3
Ensures all engineering design records are maintained as true description of the designed item

W.4.
ENGINEERING PRACTICE MANAGEMENT AND COMMUNICATION SKILL

Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work.

The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for the Professional Engineer candidate to demonstrate competencies in this unit.

W.4.1
Apply self management principles

W.4.1.1
Undertakes professional development in management competencies

W.4.1.2
Sets owns goals to achieve work objectives

W.4.1.3
Practices effective time management

W.4.1.4
Undertakes professional development in leadership and teamwork skills

W.4.1.5
Undertakes professional development in lateral, analytically, and creative thinking skills

W.4.2
Understands and applies project management principles

W.4.2.1
Undertakes project monitoring and planning tasks

W.4.2.2
Develops work breakdown structure in details

W.4.2.3
Prepares work schedules and its critical path

W.4.2.4
Monitors progress, investigates departures from schedule and initiates corrective actions

W.4.3
Understands and applies leadership principles in engineering works
W.4.3.1
Performs performance appraisal of subordinates

W.4.3.2
Complies with equal employment opportunity principles for every one

W.4.3.3
Complies with equity principles

W.4.3.4
Establishes and maintains an effective industrial relations environment

W.4.3.5
Organises small work teams

W.4.3.6
Exercise leadership of junior engineers, technicians, or other personnel

W.4.3.7
Monitors tasks to ensure activities performed as planned and takes corrective action as required

W.4.4
Communicates proficiently in Indonesian language and communicates effectively at least in one international language used in engineering society
W.4.4.1
Communicates fluently in written or oral in expressing opinions

W.4.4.2
Prepares, interprets and presents information

W.4.4.3
Interacts with colleagues and experts within or beyond the organisation

W.4.4.4
Correctly interprets engineering instruction received

W.4.4.5
Issues clear, meticulous and accurate instructions to subordinates

W.4.4.6
Selects means and methods of communication appropriately

W.4.5
Prepare, study, report, present and explain engineering ideas and results
W.4.5.1
Prepares and presents lectures at a professional level

W.4.5.2
Prepares papers for publication in professional engineering journals

W.4.5.3
Communicates engineering information effectively within engineering group and other group

W.4.5.4
Conveys engineering information effectively to superiors (either engineer or non-engineer)

W.4.5.5
Undertakes negotiation, dispute resolution, counselling, exchanging ideas, and conveying convictions and attitudes

W.4.5.6
Prepares professional engineering reports

W.4.5.7
Prepares documents such as specifications, standards, and graphical representations

W.4.5.8
Prepares a more complex documents, such as environmental impact analysis

W.4.5.9
Correctly interprets technical drawings other graphics, specifications, standards, regulations, code of practice and environmental impact analysis

P.5.
EDUCATION AND TRAINING

Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work. 

The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for Professional Engineer candidate to demonstrate competencies in this unit.

This is a specialist Competency Unit and competency in a wide cross-section of elements can normally be demonstrated only if the Professional Engineer has education or training capability. The Professional Engineer is usually engaged in the education or training of professional engineering, or other engineering-related education or training.

P.5.1
Develop engineering education and / or training programs

P.5.1.1
Determines education or training needs

P.5.1.2
Plans education for tertiary education or engineering training for training organisation

P.5.1.3
Develops vocational experience programs

P.5.1.4
Develops curriculum, syllabus, or exercises in engineering

P.5.2.
Conduct engineering education and / or training programs

P.5.2.1
Develops learning process for engineering education and training programs

P.5.2.2
Develops experiential development plans

P.5.2.3
Manages program through which students or trainees gain theoretical and practical engineering experience

P.5.2.4
Conducts effective teaching, development, and learning activities in whatever form is most appropriate to the circumstances

P.5.2.5
Make effective uses of educational and training technology to support teaching, developments, and learning process in engineering education or training program

P.5.2.6
Develops a specific content of engineering education and training program through research, study, experiments, or other techniques

P.5.2.7
Conduct formative and summative assessment of students or trainee engaged in engineering education and training

P.5.2.8
Asses the effectiveness of engineering education or training programs

P.5.2.9
Reviews engineering education or training programs

P.6.
RESEARCH, DEVELOPMENT AND COMMERCIALIZATION

Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work.

The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for Professional Engineer candidate to demonstrate his / her competencies in this unit.

This is a specialist Competency Unit in which can be demonstrated only when the Professional Engineer working on a research and / or development tasks, typically as member of a team undertaking significant projects. There may be variations in emphasis of Element, depending upon the nature of that task, however, compliance would normally be expected with Element no. 6.1 and no. 6.3 as the elements likely to be common to all tasks and with such other elements as might be directly relevant. Research outcomes can include ideas about new artefacts, systems, products, process, techniques, or materials.

P.6.1
Define concept and Perform research 
P.6.1.1
Identifies requirements for research 

P.6.1.2
Undertakes literature surveys

P.6.1.3
Undertakes fundamental or applied research

P.6.1.4
Seeks new knowledge

P.6.1.5
Identifies and communicates results of research

P.6.2
Formulate concepts for development as results of research
P.6.2.1
Identifies new requirements for development

P.6.2.2
Examines promising concepts

P.6.2.3
Nominates concept for further development

P.6.3
Identify and seek allocation of resources for development of research outcomes

P.6.3.1
Define ultimate user needs

P.6.3.2
Prepare proposal seeking resources for development

P.6.3.3
Prepare cost estimate for development, design, production or construction, and operation

P.6.4
Perform market research on research and development outcomes

P.6.4.1
Determines desirable product properties according to market needs

P.6.4.2
Gathers information and offers recommendation for determining product pricing

P.6.4.3
Makes recommendations regarding distribution of products

P.6.4.4
Makes recommendations for promotion of products

P.6.5
Commercialise research and development outcomes
P.6.5.1
Performs economic evaluation of research and development outcomes

P.6.5.2
Selects the right mechanism for marketing research and development outcomes

P.6.5.3
Prepare demonstration models for proving technical and commercial viability

P.6.5.4
Develops pilot project schemes for proving technical and commercial viability

P.7.
DESIGN ENGINEERING CONSULTANTCY AND / OR CONSTRUCTION /INSTALLATION

Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work. 

The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for Professional Engineer candidate to demonstrate his / her competencies in this unit.

This is a specialist Competency Unit and competency in a wide cross-section of elements can normally be demonstrated only if the Professional Engineer has had appropriate experience in a consultancy, constructions, installations, or commissioning, which can cover a wide spectrum from dams and roads to large items of electronic equipments. Professional engineering works is usually performed as part of a team in a project of moderate to large size. However, the Professional Engineer may to lead a team on small project. The Professional Engineer may also be involved in either the client or the contractor team Client team does not require Element 7.2.

P.7.1
Perform engineering design consultancy tasks
P.7.1.1
Provides advice or consultancy to project leader

P.7.1.2
Prepares feasibility study and master plan

P.7.1.3
Prepares design-engineering guidelines based on detailed requirements from client

P.7.1.4
Prepares preliminary design, its development, and detailed engineering design, enabling project owner to perform tender

P.7.1.5
Monitors project progress, investigates schedule deviation, and starts necessary corrective actions
P.7.1.6
Develops detailed work break down structure as well as project critical path working schedule

P.7.2
Prepare, perform and monitor tender and engineering works contracts
P.7.2.1
Prepares tender schedules

P.7.2.2
Evaluates tender schedule

P.7.2.3
Prepares tenders

P.7.2.4
Evaluates bids

P.7.2.5
Prepares contracts

P.7.2.6
Undertakes to achieve contract requirements

P.7.2.7
Monitors work progress and investigates departure from contract requirements

P.7.2.8
Monitors contractor performance and investigate departure from contract requirements

P.7.2.9
Investigates contractor performance to recommend certification for payment approval

P.7.2.10
Prepares work progress report for submission to client

P.7.3
Perform construction or installation tasks
P.7.3.1
Prepares construction or installation specification and schedule

P.7.3.2
Draws up construction or installation phases

P.7.3.3
Specifies facilities and services required for construction or installation

P.7.3.4
Supervises construction or installation

P.7.3.5
Confirms satisfactory completion of construction or installation for certification

P.7.4
Perform site management tasks and activities
P.7.4.1
Performs site management for construction or installation tasks

P.7.4.2
Performs materials ordering tasks

P.7.4.3
Develops working procedure

P.7.4.4
Supervises on site materials handling

P.7.5
Perform commissioning
P.7.5.1
Performs acceptance program development tasks

P.7.5.2
Undertakes commissioning programme execution and supervision tasks

P.7.5.3
Confirms satisfactorily completion of commissioning for certification

P.8.
PRODUCTION OR MANUFACTURING

Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work. 

 The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for Professional Engineer candidate to demonstrate his / her competencies in this unit.

This is a specialist Competency Unit and competency in a wide cross-section of elements can normally be demonstrated only if the Professional Engineer has had appropriate experience in a manufacturing and production environment. The emphasis may vary depending upon the engineering role in the scope, compliance with all elements may not be necessary.

P.8.1
Plan the manufacturing or production process
P.8.1.1
Analyses plant or system lay outs and workflows and acts to optimise flexibility and efficiency

P.8.1.2
Employs management planning techniques

P.8.1.3
Monitors process operation and modifies them if necessary to improve final products

P.8.1.4
Utilises various analysis such as critical path analysis, line of balance and linear programming

P.8.1.5
Undertakes production planning liaison with products design team

P.8.1.6
Setting up a manufacturing line

P.8.1.7
Performs cost analysis tasks of manufacturing process

P.8.2
Maintain and supervise quality assurance programme
P.8.2.1
Monitors and regulates the performance of production or manufacturing process

P.8.2.2
Seeks and implements continual improvement of manufacturing process

P.8.2.3
Applies quality assurance techniques

P.8.2.4
Initiates corrective action to reduce reject or system down time

P.8.2.5
Develops specific procedures

P.8.2.6
Conducts quality assessment of suppliers

P.8.3
Perform process operation, control, and optimisation tasks
P.8.3.1
Refines and optimises operation and process control

P.8.3.2
Performs operation and process control tasks

P.8.3.3
Perform value analysis tasks

P.8.3.4
Inspect and resolve manufacturing or process problems

P.8.3.5
Develops and performs flexible manufacturing production processes.

P.8.3.6
Develops and performs ergonomics and plant safety techniques

P.8.4
Perform supply management task
P.8.4.1
Develops raw materials provision and handling procedure

P.8.4.2
Specifies, make available/procure and allocates raw materials

P.8.4.3
Perform raw materials reduction programs

P.8.5
Measure production performance 
P.8.5.1
Measure manufacture process performance in quantity, quality and price to evaluate whether production target have been achieved
P.8.5.2
Analyses productivity to determine where improvement can be implemented

P.8.5.3
Analyses usage of raw materials and consumables to increase efficiency and improve supporting facilities services
P.8.5.4
Analyses procedures in general, for improving efficiency

P.9.
MATERIALS AND COMPONENTS

Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work. 

The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for Professional Engineer candidate to demonstrate his / her competencies in this unit.

This is a specialist Competency Unit and competency in a wide cross-section of elements can normally be demonstrated only if the Professional Engineer is working in a materials and components specialist area. However, wide variations in Competency Element emphasis can occur depending upon the engineering role discharged. For example, competency in some elements may be demonstrated in performing a wide range of professional engineering work.

P.9.1.
Define requirements and applications for specific materials or components
P.9.1.1
Identifies fundamental properties of a range of materials or components for certain application, and its possibility for replacement material. 
P.9.1.2
Assess suitable applications of materials or components for certain application
P.9.1.3
Establishes cross-disciplinary relationship to obtain expertise helps

P.9.1.4
Analyses the opportunities for recycling

P.9.1.5
Analyses hazards to the environment or other hazards in using or disposing materials or components waste / residue 

P.9.2
Specify source raw materials for the making of materials or components
P.9.2.1
Locates suitable source of raw materials

P.9.2.2.
Select cost-effective materials or components

P.9.3
Supervise the preparation or manufacture of materials or components
P.9.3.1
Specifies materials preparation techniques

P.9.3.2
Determines interactions between different materials and components

P.9.3.3
Performs process control activities

P.9.4
Assess properties of materials or components
P.9.4.1
Identifies operating environment

P.9.4.2
Identifies requirements for testing of materials or components

P.9.4.3
Performs or supervises, and evaluates site and laboratory test results
P.9.4.4
Directs maintenance and calibration relevant to test facilities

P.9.4.5
Prepares, approves and certifies test reports

P.9.4.6
Recommends materials or components for specific uses

P.9.5
Select quality protection method for materials or components 
P.9.5.1
Recognizes the causes of deterioration such as wear, corrosion, fatigue, and ultra-violet radiation

P.9.5.2
Employs techniques for minimising deterioration and preventing premature failure

P.9.5.3.
Utilises techniques for detecting indications of potential failure

P.9.5.4.
Specifies material treatments such as heat treatment or surface treatment

P.10. 
BUSINESS MANAGEMENT AND TECHNICAL MARKETING
Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work. 

The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for Professional Engineer candidate to demonstrate his / her competencies in this unit.

The competencies to be demonstrated in this Unit and Competency Element may vary with the engineering role discharged. For example, the Professional Engineer may lead a small team or take part in a larger project or engineering activity, and compliance would normally be required for Element 10.1 

P.10.1
Plan, direct and perform the management of engineering resources
P.10.1.1
Sets and implements work objective and priorities

P.10.1.2
Determines methods of approach

P.10.1.3
Analyses works to be performed to provide basis for resources estimates

P.10.1.4
Makes time, resources, and cost estimates

P.10.1.5
Complies with occupational health and safety regulations

P.10.1.6
Identifies and determines training needs

P.10.1.7
Develops training plans for subordinate

P.10.1.8
Implements experience development programme for subordinates, including workforce retraining, adaptation to new technology and skills extension tasks

P.10.1.9
Reviews the effectiveness of work place training programs

P.10.1.10
Outlines non-engineer personnel training needs

P.10.2
Perform business, financial, and legal / contractual management
P.10.2.1
Performs economic evaluation tasks upon work undertaken

P.10.2.2
Recognises legal implications of work undertaken

P.10.2.3
Recognises, interprets and applies appropriate regulations

P.10.2.4
Assess marketing needs and contributes to marketing strategies

P.10.2.5
Performs risk management tasks

P.10.2.6
Recognises business needs of enterprise and acts appropriately in terms of cost, time and other factors

P.10.2.7
Assess and prepares business plans

P.10.3
Comprehend, maintain, develop and up date materials / engineering services knowledge according to consumer requirements
P.10.3.1
Prepares documents, brochures, technical details, and specification on engineering products or services for marketing purpose

P.10.3.2
Prepares documents, manuals, guideline to operate, maintain, adjust and repair of products / services for consumer

P.10.3.3
Performs observation on future market / customer needs for improvement and identifies the necessary product / services alterations / innovations

P.10.3.4
Monitors and tracks performance and reliability of wares / tools and services utilised by customers and perform enhancement and improvement to satisfy customers

P.10.4
Understand and implement marketing principles of material / engineering services 
P.10.4.1
Prepares and performs market analysis for product / engineering services needs that will be marketed

P.10.4.2
Prepares strategy and program for marketing stages to attract market / customers

P.10.4.3
Performs promotion and presentation introducing product / engineering services to convince customers and markets

P.10.4.4
Prepares proposal offering products / engineering services individually or with proposal team which consists of technical, commercial and contractual proposal

P.10.4.5
Performs classification, negotiation and offer advice for solution / technical application, explains the responsibility limits of each parties to convince customers until a transaction / contract sale of product / services is made

P.10.5
Understand and implement after sales service principles

P.10.5.1
Outlines and explains limited term of responsibilities warranty and guarantee fee

P.10.5.2
Undertakes after-sales technical services and handles technical problems, according to contractual responsibilities

P.10.5.3
Undertakes skills development training for operators and products maintenance

P.10.5.4
Maintains supplies of wares and manage resources to undertakes after sales service

P.10.5.5
Performs monitoring visits to customers to increase reliability of product utilization and customer satisfaction
P.11.
CONSTRUCTION MANAGEMENT AND ASSET MANAGEMENT
Competencies in this Competency Unit and Competency Element will typically be demonstrated in the execution of normal and standard professional engineering work under the direction of a more experienced Professional Engineer (i.e.: IPP by IPM or IPM by IPU). Or under a limited guidance of a more experienced Professional Engineering (i.e.: IPP by more experienced IPM or IPU) for the execution of more novel professional engineering work. 

The work in question will normally be in one or more areas of expertise within a recognized engineering discipline. Most aspects of professional engineering works will provide opportunities for Professional Engineer candidate to demonstrate his / her competencies in this unit.

This is a specialist Competency Unit and competency in a wide cross-section of elements can normally be demonstrated only if the Professional Engineer has had appropriate experience in a construction and asset management environment. The Professional Engineer usually contributes in construction and asset management as a member of a large team, typically in utilities like water supply, electricity generation and supply, and telecommunications or in industries such as manufacturing or defence.

P.11.1
Prepare and develop engineering general policy to drive the construction sector
P.11.1.1
Prepares and develops general policy through area development approach

P.11.1.2
Prepares and develops general policy with concern to environment sustainability

P.11.1.3
Prepares and develops general policy through improvements of design engineering capabilities and engineering of strategic products to drive exports

P.11.1.4
Draws up a technological plan to improve the integrity of inter sector developments

P.11.1.5
Draws up plan and programme such as master plan, long, and short-term plan to support regional development including urban areas.

P.11.2
Prepare and develop policy of technical investment
P.11.2.1
Prepares technical policy to drive private sector role and the community in the development of public sectors

P.11.2.2
Develops an effective and efficient technical management system in order to obtain a mature product planning, the right implementation, and tight supervision

P.11.2.3
Prepares efforts to focus priorities of development implementation on using the limited resources

P.11.3
 Define policy and perform technical regulation tasks for the community safety and welfare
P.11.3.1
Formulates rule as well as development guide and use of facility and public infrastructure to improve safety guarantee and welfare of community

P11.3.2
Develops useful technological design, which considers simplicity and continuity of operation and maintenance

P.11.3.3
Develops a simple technological design that is appropriate for rural areas to support attempts in eradicating poverty and creates new jobs
P.11.3.4
Develops technical design to open and increase growth of isolated, remote and border areas

P.11.4
Perform asset procurement tasks
P.11.4.1
Investigates requirements for new asset

P.11.4.2
Prepares specification or brief for proposed new asset

P.11.4.3
Performs provisioning activities

P.11.4.4
Performs acceptance testing on delivery

P.11.5
Perform or supervise maintenance tasks
P.11.5.1
Develops maintenance philosophy and asset performance parameter

P.11.5.2
Prepares preventive maintenance schedules

P.11.5.3
Prepares corrective maintenance instructions / guidelines

P.11.5.4
Specifies, and if required designs, maintenance test aid

P.11.5.5
Supervises maintenance tasks

P.11.5.6
Determines spare parts logistics requirements

P.11.5.7
Undertake fault diagnosis

P.11.5.8
Performs failure mode and effect analysis

P.11.6
Perform asset control and optimisation tasks
P.11.6.1
Defines asset performance parameters.
P.11.6.2
Prepares operating instruction and trains operators 

P.11.6.3
Plans and performs asset condition monitoring tasks

P.11.6.4
Supervises operation of asset systems

P.11.6.5
Regulates asset operation to maintain service

P.11.6.6
Performs asset life extension studies

P.11.7
Plan and perform asset disposal
P.11.7.1
Studies to determine asset economic life

P.11.7.2
Investigates economic asset disposal

P.11.7.3
Recommends asset disposal action

P.11.7.4
Performs site rehabilitation of former asset locations
