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PREFACE
This reference guide, namely Mechatronics System Operator (Level 5) National Qualification was prepared in accordance with the provisions of the “Regulation on Vocational Qualifications, Testing and Certification” issued pursuant to the Vocational Qualifications Authority (VQA) Law no 5544.
The draft qualification was drawn up by TEGEV- Technological Education Development Foundation appointed upon the cooperation protocol signed on 16 December 2011. After assessing opinions of the relevant organizations and institutions, the draft has been amended accordingly. The final draft was evaluated by the VQA’s Electrics-Electronics Sector Committee, which deemed it suitable. It was approved by the Board of Directors of the VQA through its decision no 2013/55 of 10 July 2013 and decided to be placed within the National Qualification Framework (NQF).

We would like to extend our gratitude to all people, organizations and institutions that have expressed their opinions and contributed to the preparation, examination and verification processes of the qualification. We would like to offer it to the service of all likely beneficiaries.
Vocational Qualification Authority
INTRODUCTION
The key criteria referred to in the national qualification preparation process, the relevant sector committees’ review and the VQA’s Board of Directors’ approval processes are set in the Regulation on Vocational Qualification, Testing and Certification.
National qualification is defined by,
a) Name and level of the qualification, 

b) Aim and rationale of the qualification,

c) Occupational standard, occupational standard units or qualification units which for the basis for the qualification,
d) Training and experience criteria (form, content, duration etc) necessary for the qualification, 

e) Learning outcomes necessary to acquire the qualification,
f) Assessment procedures and principles to be applicable to in the acquisition of the qualification, minimum testing materials and assessor criteria necessary for assessment,
g) Validity of the qualification certificate, renewal conditions, supervision of the certificate holder if deemed necessary,
h) Institution developing the qualification and Sector Committee verifying the Qualification.
National qualifications are built according to the relevant national occupational standard if there is one or to the relevant international occupational standard if there is none at the national level.
National qualifications are set in cooperation with the below bodies
· Formal and non-formal education and training institutions,
· Authorized Certification Bodies,
· Institutions having preapplied for certification to the authority,
· Institutions having drawn up national occupational standard,
· Professional organizations.

	13UY0169-5 NATIONAL QUALIFICATION OF MECHATRONICS SYSTEM OPERATOR

	1
	NAME OF QUALIFICATION
	Mechatronics System Operator

	2
	REFERENCE CODE
	13UY0169-5

	3
	LEVEL
	5

	4
	INTERNATIONAL CLASSIFICATION CODE
	ISCO 08:  3119

	5
	TYPE
	-

	6
	CREDIT VALUE
	-

	7
	A) DATE OF PUBLICATION
	10/07/2013

	
	B) REVISION NO
	 00

	
	C) REVISION DATE
	-

	8
	AIM
	In terms of performing the occupation of Mechatronics System Operator (Level 5) successfully, fruitfully and in accordance with international standards, taking into consideration that employees shall be satisfied with their profession, for manufacturing of good quality and in full, as well as for sustaining the work by developing it ;
To define the knowledge, skills and competencies required for the candidates,
To enable candidates to prove wit a valid and reliable document their professional competence.
To provide reference and source to the education system, examination certification authorities.

	9
	OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	10UMS0152-5 Mechatronics System Operator (Level 5) National Vocational Standard

	10
	REQUIREMENTS TO TAKE QUALIFICATION TEST

	-

	11
	STRUCTURE OF QUALIFICATION
	

	11-a) Compulsory Units

	13UY0169-5/ A1 Occupational Health and Safety, Environmental Protection
13UY0169-5/ A2 Assembly of Mechatronics Product and Mechatronics Production Systems, Displacement, Commissioning and Test-Control Procedures
13UY0169-5/ A3 Maintenance and Revision Processes of Mechatronics Product and Mechatronics Production Systems
13UY0169-5/ A4 Conducting Defined Project and Cellular Design Activities

	11-b) Elective Units 

	-

	11-c) Alternatives for Grouping of Units and Additional Learning Outcomes

	Candidate who applies for test and certification should be successful in all of A1, A2, A3, and A4 items in order to prove her/his vocational qualification.

	 12
	ASSESSMENT

	Measurement and evaluation will be applied in two stages as to meet all success criteria described in the units.


	1. Theoretical Knowledge exam
2. Performance-Based Practice Examination (monitoring when doing the work)
The candidate must be successful in the units A1, A2, A3, and A4 in order to get qualification.  The candidate must be successful in the theoretical knowledge examinations in order to be accepted to the Performance-Based Practice Examination
Validity period of test results is 1 year beginning from the date of tests. The candidate, who fails to pass a unit or section, has the right for re-examination within this period from the failed unit or section. However; candidates who fail to pass the practice exam of occupational health and safety, environmental protection, will be deemed to be unsuccessful from the practice examination of other unit. Candidates, who will be successful from exam of occupational health and safety, environmental protection unit and fail to pass the examinations of other unit, will be exempted from the examinations of occupational health and safety, environmental protection and will be able to take part in the examination of failed unit within one year.
THEORETICAL KNOWLEDGE EXAMINATION
The success of the candidate will be evaluated according level to meet the criteria of assessment of the related unit. The evaluation of each unit will be done separately.
The test questions shall be designed to measure all learning outcomes and performance criteria stipulated to be measured within the scope of the whole theoretical test.
PERFORMANCE-BASED PRACTICE EXAMINATION
Performance-based practice examination will be performed under real production conditions or similar nearest to real conditions. The performance will be evaluated on control lists and/or question lists in format of scenarios, of which parameters to meet success criteria of the unit and points have been defined.
The control lists consist of critical action steps divided into small pieces of the work and the candidates get points at each step. The performance-based practice examinations will be designed as to measure all learning outcomes and success criteria, provided for measurement with the practice examination.
The performance-based practice examinations will be carried out in an integral manner, but each unit will be evaluated separately. The success of the candidate will be evaluated according level to meet the criteria of assessment of the related unit. Performance-based examination is performed under supervision of an observer both in process- and result-oriented manners.

Note: It is expected that the candidates behave according to the rules of occupational health and safety in the performance-based practice exams. Candidates acting contrary to this will be taken out of the exam and it will not be allowed to take part in other stages of the performance-based practice exam.

	13
	VALIDITY OF CERTIFICATE
	The validity period of the qualification certificate is 5 years beginning from the date of issue.

	14
	FREQUENCY OF SURVEILLANCE
	The certificate owner shall be examined at least once from the end of 2. (Second) year within validity period of certificate of vocational qualification and be subjected to supervision by certification body. This supervision is carried out when the authority of the workplace where the certificate owner works approved the supervision and service notification form prepared by certification body.

	15
	ASSESSMENT METHODS TO BE FOLLOWED IN RENEWAL OF EXPIRED CERTIFICATES
	Surveillance inspection shall be performed at the end of validity period of the certificate. The candidate should be able to prove s/he has worked in Mechatronics System Operator (Level 3) Occupation at the least, in this surveillance. The period being away from the profession shall not exceed consecutive two (2) years, owners of certificates, whose working period will be evaluated as adequate due to surveillance monitoring, which will be made within the validity period of the certificate (beginning from the 2. year) and after the end of the validity of the certificate (beginning from the end of 5.year) will be evaluated as adequate.

	16
	 QUALIFICATION DEVELOPMENT INSTITUTION(S)
	The documents of owners of the documents, which will be deemed adequate, will be extended for additional five years without examination. The certificate owners failing to fulfill the required working period within the certificate’s validity period can retake the test Explained in the assessment & evaluation system; succeed and update their certificates. In order to extend the validity of the document after the end of the second five year, it is necessary to take part in the measurement and evaluation examination. The documents of those, who will be successful in the examination, will be extended for five years.

	
	
	TEGEV – Technological Education Development Foundation

	17
	SECTOR COMMITTEE TO VERIFY QUALIFICATION
	VQA ELECTRICITY AND ELECTRONICS SECTOR COMMITTEE

	18
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	10/07/2013-2013/55


	12UY0169-5 / A1 OCCUPATIONAL HEALTH & SAFETY AND ENVIRONMENTAL PROTECTION QUALIFICATION ITEM 

	1
	NAME OF QUALIFICATION UNIT
	Occupational Health and Safety, Environment Protection

	2
	REFERENCE CODE
	13UY0169-5 /A1

	3
	LEVEL
	5

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	10/07/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	10UMS0152-5 Mechatronics System Operator (Level 5) National Vocational Standard

	 7
	LEARNING OUTCOMES
	

	Learning Outcome 1:  Applies the precautions taken in relation to occupational health and safety.
Performance Criteria:  

1.1: Applies legal and workplace rules regarding occupational health and safety.

1.2: Applies the precautions to be taken against dangers and risks timely and completely. 

1.3: Takes the necessary actions in case of emergencies, in accordance with instructions. 

1.4: Provides application of precautions taken in relation to occupational health and safety.
Learning Outcome 2:  Knows and applies necessary precautions against environmental risks. 

Performance Criteria:  

2.1: Applies environmental protection standards and procedures. 

2.2: Contributes to decrease environmental risks.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	The theoretical test for Unit A1 in the occupation titled Mechatronics System Operator (Level 5) is performed according to the “Data” check list included in Annex A1-2. A question system of multiple-choice will be used.  For A1 unit, 20-40 questions will be asked.  Each question has equal point.  Candidate should score at least 70%. The examination time per question is 1.5-2 minutes. The exam questions will be designed, as to measure all success criteria in this unit.

	8 b) Performance based Examination

	In Mechatronics System Operator (Level 5) occupation the examination for A1 unit depending on performance is carried out in application platform according to control list of “Capabilities and Competencies” taking place in Annex A1-2. Evaluation will be made on points specified for each step in the control list. Critical steps to succeed shall be specified in the checklist. Candidate should score at least 70% in overall examination in order to pass performance based examination, provided that s/he is successful in all of critical steps.
The performance examination time should be compatible with that time under real production conditions. In this unit, the whole performance index anticipated to be measured by performance examination is measured by the exam in question.
The equipments to be used during performance examination should be real industrial products; the sub-functions to be obtained from the equipments used should serve for realizing a main function.

	8 c) Other Assessment related conditions

	The candidate must be successful at both exams described in this unit. The candidate failing theoretical exam of this unit cannot take practical exam. The candidate can take the examination for the parts where he/she failed within 1 year, again. However, in case of having a break more than 1 year, s/he has to take both examinations described in the unit, again.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	TEGEV – Technological Education Development Foundation

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA ELECTRICITY AND ELECTRONICS SECTOR COMMITTEE

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	10/07/2013-2013/55


ANNEXES

ANNEX A1-1: Information on Recommended Training to Earn a Qualification Unit

 Content of Training: 
1. Basic Concepts, Codes, Terms Related to the Occupation of Mechatronics System Operator (Level 5) and OHS

2. Information Regarding Material, Product, Machinery, Tool and Equipment Related to the Occupation of Mechatronics System Operator (Level 5) and OHS

3. Assessment of Working Conditions and Risks In The Work Environment Related to the Occupation of Mechatronics System Operator (Level 5) and OHS

4. Basic Information on Labor Law
5. Occupational Health and Safety Legislation

5.1: Occupational Health and Safety Instructions
5.2: Accident Prevention Instructions
5.3: Personal Protective Equipment
5.4: Protection measures in various machines
5.5: Information of treatment and first aid in case of accident
5.6: Electrical hazards

5.7: Production related environmental hazards
6. Emergency

7. Environmental Awareness and Environmental Protection
7.1: Environmental and human health
7.2: Environmental pollution
7.3: Waste Management
7.4: Recovery /Recycle
7.5: Sectoral environmental issues
7.6: Efficient use of natural resources

ANNEX A1-2: Control list to be used in measurement and assessment of the Qualification unit
a) DATA
	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.1
	Explains he/she should participate in trainings organized by the workplace or institutions except for workplace in relation to Occupational health and safety.
	A.1.1
	1.1
	T

	BG.2
	Explains what personal protective equipment, protection and response vehicles and warning signs and guideboards are, the check points and the locations shall be.
	A.1.2, A.1.3,
A.1.4, A.1.6,
	1.1
	T

	BG.3
	Defines security measures specified in technical documents regarding working area.
	I.1.3, J.2.2
	1.1
	T

	BG.4
	Describes the situations that can endanger Occupational health and safety.
	A.1.7
	1.1
	T

	BG.5
	Explains the precautions to be taken against hazardous materials and wastes.
	A.2.1, A.2.2, A.2.3
	1.2
	T

	BG.6
	Arranges the actions to be taken in dangerous situations and emergencies in order.
	A.2.1, A.2.2, A.2.3, A.3.2,
A.3.5, A.3.6,
	1.2
	T

	BG.7
	Explains which units/persons shall be informed about hazards that cannot be removed immediately and those situations endangering Occupational Health and Safety that cannot to be prevented by him/her.
	A.3.3
	1.2
	T

	BG.8
	Explains he/she should participate in periodical activities, trainings and practices to be organized for controlling the efficiency of emergency exit and/or escape procedures.
	A.3.7
	1.3
	T

	BG.9
	Explains he/she should participate in periodical activities, trainings and practices related to environmental protection.
	B.1.1, B.1.2,
B.1.3,
	2.1
	T

	BG.10
	Yapılan işe uygun iş elbiseleri ve kişisel koruyucu donanımları (KKD) kullanılmasını sağlar.
	A.1.2
	1.4
	T

	BG.11
	Ensures that the protection and response tools for Occupational Health and Safety are made available as appropriate and operative.
	A.1.4
	1.4
	T

	BG.12
	Provides compliance with national and international instructions and regulations about Occupational health and safety.
	A.1.5
	1.4
	T

	BG.13
	Provides earthing in applications where electrostatic charge exists and sparking possibility in accordance with instructions.
	A.3.1
	1.4
	T


	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.14
	Recognizes recyclable materials.
	B.2.1
	2.2
	T

	BG.15
	Arranges the steps to be followed up regarding recyclable materials in order.
	B.2.1
	2.2
	T

	BG.16
	Explains what hazardous and harmful wastes and inflammable and combustible materials are.
	A.2.1, A.2.2,
A.2.3, B.2.2, B.2.3, B.2.4
	1.2, 2.2
	T

	BG.17
	Explains the steps to be followed up regarding hazardous and harmful wastes and inflammable and combustible materials.
	B.2.2,
B.2.3, B.2.4
	2.2
	T

	BG.18
	Explains what appropriate equipment, material and apparatus are to be used against spillage and leakage and the precautions to be taken against them.
	B.2.5
	2.2
	T


b) SKILLS & QUALIFICATIONS
	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.1
	Uses working clothes and personal protective equipments suitable to work.
	A.1.2
	1.1
	P

	BY.2
	Carries out all controls of personal protective equipment, protection and response vehicles.
	A.1.3
	1.1
	P

	BY.3
	Keeps protection and response vehicles related to Occupational Health and Safety according to relevant legislation.
	A.1.4, B.2.5
	1.1
	P

	BY.4
	Takes safety measures specified in technical documents pertaining to working area.
	I.1.3, J.2.2
	1.1
	P

	BY.5
	Compatibles with all instructions and regulations in respect to Occupational health and safety.
	A.1.5, A.1.7
	1.1
	P

	BY.6
	Uses the machines, tools and equipments in accordance with instructions and Occupational Health and Safety rules.
	A.1.5, A.1.7
	1.1
	P

	BY.7
	Places the safety and health signal about the work done in accordance with instructions and keeps the placement during the work.
	A.1.6
	1.1
	P

	BY.8
	Applies the instructions about usage of hazardous materials and takes the precautions.
	A.2.1
	1.2
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.9
	Carries out earthing in applications having possibility of electrostatic charge and sparking in accordance with instructions.
	A.3.1
	1.2
	P

	BY.10
	Applies emergency procedures peculiar to equipments used.
	A.3.4
	1.3
	P

	BY.11
	Acts properly according to the exit or escape procedures in case of emergency.
	A.4
	1.3
	P

	BY.12
	Acts with sense of responsibility required by the profession and working conditions contributes to decrease environmental risks.
	B.1.1, B.1.3
	2.1
	P

	BY.13
	By separating recyclable materials according to their types such as plastics, paper, metal, glass and classifies them.
	B.2.1
	2.2
	P

	BY.14
	Separates the hazardous wastes from other wastes and materials and takes the necessary precautions in accordance with instructions.
	B.2.2, B.2.3
	2.2
	P

	BY.15
	Provides keeping inflammable and combustible materials as it is specified in legislation.
	B.2.4
	2.2
	P


13UY0169-5/ A2 MECHATRONICS PRODUCTS AND PRODUCTION SYTEMS ASSEMBLY, DISPLACEMENT, COMMISSIONING, AND TEST-CONTROL PROCEDURES QUALIFICATION ITEM

	1
	NAME OF QUALIFICATION UNIT
	Assembly of Mechatronics Products and Production Systems, Displacement, Commissioning and Test-Control Procedures

	2
	REFERENCE CODE
	13UY0169-5/A2

	3
	LEVEL
	5

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	10/07/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	10UMS0152-5 Mechatronics System Operator (Level 5) National Vocational Standard

	7
	LEARNING OUTCOMES

	Learning Outcome 1:  To run the activities about the quality management system 
Performance Criteria:  
1.1: Applies quality requirements of the work.
1.2: Applies the technical procedures for quality maintenance. 

1.3: Controls the quality of the works done.
1.4: Contributes to activities concerning removal of nonconformities determined in processes.
 Learning Outcome 2:  Makes the work organization. 

Performance Criteria:  
2.1: Arranges the working area and tools, instruments and equipments he/she uses. 

2.2: Makes work program.
Learning Outcome 3:  Assembles in production of mechatronics product and mechatronics product systems.
Performance Criteria:  
3.1: Makes the preparations for assembly in accordance with instructions.
3.2: Carries out the mechanical assembly in accordance with technical documents.
3.3: Carries out the hydraulic, pneumatic assembly in accordance with technical documents. 

3.4: Carries out electrical panel assembly in accordance with technical documents. 

3.5: Carries out installation of electrical assembly in accordance with technical documents. 
3.6: Carries out tests and controls related to assembly.
3.7: Provides making installation in manufacturing of mechatronics product and mechatronics production systems.
Learning Outcome 4:  Displaces mechatronics product and mechatronics production systems. 

Performance Criteria:  

4.1: Demounts the mechatronics products and mechatronics production systems in accordance with technical documents.
4.2: Provides displacement of mechatronics product and mechatronics production systems.



	Learning Outcome 5:  Puts the mechatronics product and mechatronics production systems into use 

Performance Criteria:  
5.1: Makes the preparations for putting into use in accordance with instructions.
5.2: Gives energy (electric, hydraulic and pneumatic) to system in accordance with technical documents. 

5.3: Operates the system in accordance with technical documents.
5.4: Provides putting the mechatronics product and mechatronics production systems into use.
 Learning Outcome 6:  Carries out test and control operations of mechatronics product and mechatronics production systems.
Performance Criteria:  
6.1: Makes preparation for test and control.
6.2: Carries out preliminary acceptance test, final acceptance test and controls.
6.3: Provides carrying out test and control operations of mechatronics product and mechatronics production systems.

	8
	ASSESSMENT

	 8 a) Theoretical Examination

	The theoretical test for Unit A2 in the occupation titled Mechatronics System Operator (Level 5) is performed according to the “Data” check list included in Annex A2-2. One of following two methods should be chosen as theoretical test method:
1. Test shall be scenario method with multiple-choice questions. 50-80 multiple-choice questions and at least one scenario-question shall be asked for A2 item. Questions in scenario format shall represent maximum 25% of total score. All multiple-choice questions shall have equal value. To be considered successful of the candidate, he must provide at least 70% success. The assessment will be made through correct answers. The examination time per question is 1-1.5 minutes.  The exam questions will be designed, as to measure all success criteria in this unit.
2. Test shall include both multiple-choice and classical open-ended questions. Classical method examination shall represent maximum 25% of total score. Maximum number of questions to ask in classical method shall be 10 and at least one of them shall be designed in scenario format including various subsections.  Weight of contribution of this section shall reduce as number of questions decreases. 50-80 questions shall be asked in multiple-choice section for A2 item. Each question has equal point. The assessment will be made through correct answers. Time of test shall be 1-1.5 minutes per question for multiple-choice questions and 4-7 minutes for open ended questions. The exam questions will be designed, as to measure all success criteria in this unit. To be considered successful of the candidate, he must provide at least 70% success.

	8 b) Performance based Examination

	In Mechatronics System Operator (Level 5) occupation the examination for A1 unit depending on performance is carried out in application platform according to control list of “Capabilities and Competencies” taking place in Annex A1-2. Evaluation will be made on points specified for each step in the control list. Critical steps to succeed shall be specified in the checklist. Candidate should score at least 70% in overall examination in order to pass performance based examination, provided that s/he is successful in all of critical steps.


	The performance examination time should be compatible with that time under real production conditions. In this unit, the whole performance index anticipated to be measured by performance examination is measured by the exam in question.
The equipments to be used during performance examination should be real industrial products; the sub-functions to be obtained from the equipments used should serve for realizing a main function. Examination set should include followings at minimum:

· Two sets of hydraulic and pneumatic double action cylinders

· Four sensors

· Four limit switches

· Four electrically actuated 5/2 pneumatic diverter valves

· Two electrically actuated 4/2 pneumatic diverter valves

· Start, stop, reset, and emergency stop buttons

· One phase-in and three phase-out frequency inverters

· One 24V power supply

· Analogue signal processing PLC (Programmable Logical Control Device)

· Operator panel

· One unit of 380V Y∆ motor conveyor band with reducer

· Ten double-contact relays

· One time-relay

· One computer and software

· Fuses at the number of motors

· One fault current relay

· One pneumatic power supply

· One hydraulic power supply

· One contactor with same power with motor

· One 5 kohm potentiometer 

	8 c) Other Assessment related conditions

	The candidate must be successful at both exams described in this unit. The candidate failing theoretical exam of this unit cannot take practical exam. The candidate, who fails in practice exam of A1 unit, is deemed to be unsuccessful in practice exam of A2 unit, as well.
The candidate can take the examination for the parts where he/she failed within 1 year, again. However, in case of having a break more than 1 year, s/he has to take both examinations described in the unit, again.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	TEGEV – Technological Education Development Foundation

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA  ELECTRICITY AND ELECTRONICS SECTOR COMMITTEE

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	10/07/2013-2013/55


ANNEXES
ANNEX A2-1: Information on Recommended Training to Earn a Qualification Unit

Content of Training: 
1. Quality Management System and Work Organization

1.1: Basic principles of total quality management
1.2: Basic concepts and definitions of quality management system
1.3: Documentation and reporting in the quality management system
1.4: Electronic and mechanical measurement tools used in quality assurance,
1.5: Advertising and informational value of brand, publicity and quality mark
1.6: Process quality, basic information on preventing errors and faults
2. Assembly, Displacement, and Commissioning of Mechatronics Products and Production Systems

2.1: Advance knowledge of electricity

2.2: Advance knowledge of electronics

2.3: Advance knowledge of mechanics

2.4: Advance knowledge of hydraulics

2.5: Advance knowledge of pneumatics

2.6: Advance knowledge of electronics-hydraulics

2.7: Advance knowledge of electronics-pneumatics

2.8: Advance knowledge of PLC

2.9: Advance knowledge of inverter

2.10: Advance knowledge of electrical motors and command technique

2.11: Advance knowledge of sensors

ANNEX A2-2: Control list to be used in measurement and assessment of the Qualification unit
a) DATA
	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.1
	Describes quality requirements of the profession, basic laws and regulations related to work life and professional codes of conduct.
	C.1.1
	1.1.
	T

	BG.2
	Recognizes the instructions relevant to quality management and application systems.
	C.2.1
	1.2.
	T

	BG.3
	Recognizes the quality forms filled in regarding activities and other forms.
	C.2.3
	1.2.
	T

	BG.4
	Recognizes the machinery, tools and equipment to be used during performing the occupation, basic concepts and codes about the profession.
	C.3.2
	1.3.
	T

	BG.5
	Recognizes technical qualities of the device or system which maintenance is carried out.
	C.3.3
	1.3.
	T


	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.6
	Explains which unit/persons shall be informed about faults and failures determined during the work.
	C.4.1
	1.4.
	T

	BG.7
	Recognizes the application and methods concerning fault and failure elimination.
	C.4.3
	1.4.
	T

	BG.8
	Defines making work program according to procedures and instructions.
	D.2.1, D.2.2,
D.2.3, D.2.4,
	2.2
	T

	BG.9
	Describes calibration and calibration controls.
	D.3.2
	2.1
	T

	BG.10
	Describes the equipments to be used in assembly, displacement and commissioning works.
	I.1.2, I.3.1, I.4.1
	3.1, 4.1, 4.2,

5.1
	T

	BG.11
	Explains dimension, tolerance and functional controls of fixed and moving mechanic parts.
	G.2.1
	3.2
	T

	BG.12
	Defines mechanical assembly and controls of mechanical equipments, electrical motors, sensors and other automation equipment.
	G.2.3, G.2.4
	3.2
	T

	BG.13
	Defines assembly of hydraulic and pneumatic equipments that shall compose the mechatronics product and mechatronics production systems.
	G.3.2
	3.3
	T

	BG.14
	Explains parametric values of system components (motor driver, measurement equipments, etc.) .
	G.4.7
	3.4
	T

	BG.15
	Defines functional tests and controls of mechatronics product and production systems whose assemble was completed.
	G.6.1
	3.6
	T

	BG.16
	Provides making preparation before assembly.
	G.1.1, G.1.2,
G.1.3, G.1.4
	3.7
	T

	BG.17
	Provides carrying out mechanical assembly in accordance with instructions.
	G.2.1, G.2.2,
G.2.3, G.2.4, G.2.5
	3.7
	T

	BG.18
	Provides carrying out hydraulic and pneumatic assembly in accordance with instructions.
	G.3.1, G.3.2,
G.3.3, G.3.4
	3.7
	T


	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.19
	Provides carrying out electrical panel assembly in accordance with instructions.
	G.4.1, G.4.2,
G.4.3, G.4.4,
G.4.5, G.4.6,
G.4.7, G.4.8
	3.7
	T

	BG.20
	Provides carrying out electrical installation in accordance with instructions.
	G.5.1, G.5.2,
G.5.3, G.5.4
	3.7
	T

	BG.21
	Defines backing up system software.
	I.1.5
	4.1
	T

	BG.22
	Defines demounting of the system as it is specified in technical documents.
	I.1.8
	4.1
	T

	BG.23
	Provides preparation and controlling of the equipment to be used in demounting process.
	I.1.2
	4.3
	T

	BG.24
	Provides taking necessary security measures in relation to working area.
	I.1.3
	4.3
	T

	BG.25
	Provides securing moving parts as it is specified in instructions.
	I.1.4
	4.3
	T

	BG.26
	Provides taking other precautions specified in demounting instructions.
	I.1.6
	4.3
	T

	BG.27
	Provides recognizing the parts by marking them.
	I.1.7
	4.3
	T

	BG.28
	Provides demounting mechatronics product and mechatronics production systems as it is specified in instructions.
	I.1.8
	4.3
	T

	BG.29
	Provides taking precautions regarding the parts to be protected.
	I.1.9
	4.3
	T

	BG.30
	Provides setting up the mechatronics and mechatronic production systems in accordance with instructions.
	I.3.1, I.3.2
	4.3
	T

	BG.31
	Explains electrical, hydraulic and pneumatic energy resources and suitableness of components of resources providing these energies to instructions.
	I.4.2
	5.1
	T

	BG.32
	Explains the functional tests of the system according to technical documents.
	I.4.7
	5.3
	T


	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.33
	Provides preparing the equipment specified in commissioning instruction.
	I.4.1
	5.4
	T

	BG.34
	Provides electrical, hydraulic and pneumatic energy resources and elimination of nonconformities in components of the resources providing these energies.
	I.4.2
	5.4
	T

	BG.35
	Provides controlling whether energy could be given to system or not and elimination of nonconformities according to instructions.
	I.4.3
	5.4
	T

	BG.36
	Provides operating the system at lowest pneumatic and hydraulic energy levels suitable to system.
	I.4.6
	5.4
	T

	BG.37
	Provides carrying out functional tests specified in instructions and elimination of nonconformities.
	I.4.7
	5.4
	T

	BG.38
	Provides manufacturing sample product in mechatronics production systems.
	I.4.8
	5.4
	T

	BG.39
	Describes the equipments to be used in test and controlling processes.
	H.2.1
	6.1
	T

	BG.40
	Describes preliminary acceptance and final acceptance processes.
	H.2.1
	6.2
	T

	BG.41
	Defines to manufacture sample product.
	H.2.1, H.2.2, I.4.8
	6.2
	T

	BG.42
	Explains controlling sample product and making necessary adjustments in the system.
	H.2.3, I.4.9
	6.2
	T

	BG.43
	Provides making preparation for test and controlling processes.
	H.1.1, H.1.2
	6.3
	T

	BG.44
	Provides finished mechatronics product for preliminary acceptance and manufacturing sample product in mechatronics production systems.
	H.2.1
	6.3
	T

	BG.45
	Provides finished mechatronics product for final acceptance and churning out in mechatronics production systems.
	H.2.2
	6.3
	T

	BG.46
	Provides testing and controlling whether mechatronics product and mechatronics production systems meet the criteria specified in technical specifications or not according to instruction and controlling documents and elimination of nonconformities.
	H.2.3
	6.3
	T


	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.47
	Explains electric, electro-hydraulic, electro-mechanic, electronic, electro-pneumatic, hydraulic, mechanic, and pneumatic systems.
	3.3/16,17,18,1
9,20,23,36,44
	A.2
	T

	BG.48
	Makes the calculations regarding electric, electro-hydraulic, electro-mechanic, electronic, electro-pneumatic, hydraulic, mechanic, pneumatic systems.
	3.3/16,17,18,1
9,20,23,36,37,

44
	A.2
	T

	BG.48
	Explains professional terms, standards and instructions.
	3.3/38, 45
	A.2
	T

	BG.50
	Explains he/she should keep the records specified in instructions about the processes.
	3.3/33
	A.2
	T


b) SKILLS & QUALIFICATIONS
	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.1
	Applies the quality requirements by permitted tolerance and deviations according to the instructions and plans stated in the task forms.
	C.1.1
	1.1.
	P

	BY.2
	Applies quality maintenance techniques according to the type of process to be carried out.
	C.2.1
	1.2.
	P

	BY.3
	Fills in quality and other forms regarding the work.
	C.2.3
	1.2.
	P

	BY.4
	Inspects the compatibility of the adjustments made on machine, tool, equipment or system with instructions.
	C.3.2
	1.3.
	P

	BY.5
	Supervises the conformity of the device or system maintained or repaired with the technical specifications.
	C.3.3
	1.3.
	P

	BY.6
	Applies the application and methods regarding fault and elimination of failure.
	C.4.3
	1.4.
	P

	BY.7
	Provides being suitable working area to productive work, quality requirements and instructions.
	D.1.1, D.1.2, D.1.3
	2.1
	P

	BY.8
	Arranges the machine, equipment and working area as being always clean and in-service.
	D.1.4, D.1.5, D.3.1
	2.1
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.9
	Controls the calibration labels according to controlling list.
	D.3.2
	2.1
	P

	BY.10
	Receives appropriate documents (assembly instruction, assembly drawing, part list, demounting instruction, assembly drawing, circuit diagram) about mechatronics product or mechatronics manufacturing systems to be assembled, displaced, put into use and tested-controlled.
	G.1.1, I.1.1, I.3.1
	3.1, 4.1, 4.2, 5.1, 6.1
	P

	BY.11
	According to part list, controls accuracy and completeness of assembly parts to be carried out.
	G.1.2
	3.1
	P

	BY.12
	Prepares the equipments to be used in assembly, displacement and testing-controlling activities.
	G.1.4, I.1.2, I.3.1, I.4.1, H.1.2
	3.1, 4.1, 4.2, 5.1, 6.1
	P

	BY.13
	Controls suitability and calibration date of the equipments to be used in assembly, displacement, commissioning and testing-controlling activities.
	G.1.4, I.1.2, I.3.1, I.4.1, H.1.2
	3.1, 4.1, 4.2, 5.1, 6.1
	P

	BY.14
	Controls the dimensions, tolerances and functionalities of fixed and moving mechanic part in accordance with technical documents.
	G.2.1, G.2.2
	3.2
	P

	BY.15
	Carries out mechanical assembly of mechanic equipments, electrical motors, sensors, and other automation equipment in accordance with technical documents.
	G.2.3, G.2.4
	3.2
	P

	BY.16
	Carries out assembly of hydraulic and pneumatic equipments that shall compose the mechatronics product and mechatronics production systems in accordance with technical documents.
	G.3.2
	3.3
	P

	BY.17
	Controls suitability of port connection points by guaranteeing security of the flow.
	G.3.4
	3.3
	P

	BY.18
	Assembles electro-mechanical, electrical and electronic parts on the panel according to settlement plan.
	G.4.2
	3.4
	P

	BY.19
	Prepares the cables in accordance with technical documents.
	G.4.3
	3.4
	P

	BY.20
	Carries out inside panel cable connections and panel labeling processes in accordance with the project.
	G.4.3, G.4.4
	3.4
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.21
	Controls whether cable connections properly connected or not according to technical documents.
	G.4.5
	3.4
	P

	BY.22
	Controls accuracy of the connections by giving energy to panel.
	G.4.6
	3.4
	P

	BY.23
	Correctly uploads the parametric values of system components (motor driver, measurement equipments, etc.).
	G.4.7
	3.4
	P

	BY.24
	Prepares the cables for facilities assembly in accordance with technical documents.
	G.5.2
	3.5
	P

	BY.25
	Connects the cables according to instructions.
	G.5.3
	3.5
	P

	BY.26
	Labels the cables for facilities assembly in accordance with technical documents.
	G.5.4
	3.5
	P

	BY.27
	Carries out testing and controlling mechatronics product and production systems whose assembly was completed.
	G.6.1
	3.6
	P

	BY.28
	Controls the suitability of mechatronics product and mechatronics production systems according to technical specification.
	H.2.3
	6.2
	P

	BY.29
	Gets the moving parts in a safe position as it is specified in technical documents.
	I.1.4
	4.1
	P

	BY.30
	Marking the parts, describes correctly.
	I.1.7
	4.1
	P

	BY.31
	Demounts the system as it is specified in technical documents.
	I.1.8
	4.1
	P

	BY.32
	Takes the precautions specified in technical documents regarding the parts to be protected.
	I.1.9
	4.1
	P

	BY.33
	Sets up mechatronics product or mechatronics production system according to technical documents.
	I.3.2
	4.2
	P

	BY.34
	Controls electrical, hydraulic and pneumatic energy resources and suitability of components of the resources providing these energies to instructions and eliminates, if there is unsuitability.
	I.4.2
	5.1
	P

	BY.35
	Controls whether the system is available for giving energy or not according to technical documents and eliminates, if there is unsuitability.
	I.4.3
	5.2
	P

	BY.36
	Gives electrical and pneumatic energy to system according to technical documents.
	I.4.4
	5.2
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.37
	Controls the accuracy of energy values (current, strain, pressure, flow etc.) in the system.
	I.4.5
	5.2
	P

	BY.38
	Operates the system at lowest pneumatic and hydraulic energy levels suitable to system according to technical documents.
	I.4.6
	5.3
	P

	BY.39
	According to technical documents, bringing up the energy levels in the system suitable level, controls the accuracy of its values (current, strain, pressure, flow, etc.).
	I.4.6, I.4.7
	5.3
	P

	BY.40
	By carrying out function tests of the system according to technical documents, eliminates the nonconformities.
	I.4.7
	5.3
	P

	BY.41
	Uses computer in professional practices.
	G.4.7, 3.3/6
	A.2
	P

	BY.42
	Uses the machines, devices and apparatus within their limits.
	3.4/14
	A.2
	P


	13UY0169-3 MECHATRONICS PRODUCTS AND PRODUCTION SYSTEMS MAINTENANCE, REPAIR, AND REVISION OPERATIONS QUALKIFICATION ITEM

	1
	NAME OF QUALIFICATION UNIT
	Mechatronics Products and Production Systems Maintenance, Repair, and Revision Operations

	2
	REFERENCE CODE
	13UY0169-5/A3

	3
	LEVEL
	5

	4
	CREDIT VALUE
	-

	 5
	A) DATE OF PUBLICATION
	10/07/2013

	
	B) REVISION NO
	 00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	 10UMS0152-5 Mechatronics System Operator (Level 5) National Vocational Standard

	7
	 LEARNING OUTCOMES
	

	Learning Outcome 1:  Carries out maintenance of mechatronics product and mechatronics production systems. 
Performance Criteria:  
1.1: Makes the maintenance plan and preparations in accordance with instructions.
1.2: Carrying out the maintenance of the parts in accordance with technical documents, eliminates the nonconformities.
1.3: Correctly carries out functional tests pertaining to maintenance work done according to technical documents. 

1.4: Provides carrying out maintenance of mechatronics product and mechatronics production systems.
Learning Outcome 2:  Carries out trouble shooting and maintenance of mechatronics product and mechatronics production systems. 

Performance Criteria:  
2.1: Accurately determines the failure.
2.2: Takes suitable actions specified in technical document regarding defective component.
2.3: Tests the system in accordance with technical documents.
2.4: Provides carrying out trouble shooting and maintenance of mechatronics product and mechatronics production systems.
Learning Outcome 3:  Revises the mechatronics product and mechatronics production systems. 

Performance Criteria:  
3.1: Makes preparation for revision. 

3.2: Carries out the revision accurately.
3.3: Tests the system revised in accordance with technical documents. 

3.4: Carries out spare part inventory control.


	8
	ASSESSMENT

	8 a) Theoretical Examination

	The theoretical test for Unit A3 in the occupation titled Mechatronics System Operator (Level 5) is performed according to the “Data” check list included in Annex A3-2. One of following two methods should be chosen as theoretical test method:
1. Test shall be scenario method with multiple-choice questions. 25-50 multiple-choice questions and at least one scenario-question shall be asked for A3 item. Questions in scenario format shall represent maximum 25% of total score. All multiple-choice questions shall have equal value. 
To be considered successful of the candidate, he must provide at least 70% success. The assessment will be made through correct answers. The examination time per question is 1-1.5 minutes.  The exam questions will be designed, as to measure all success criteria in this unit.
2. Test shall include both multiple-choice and classical open-ended questions. Classical method examination shall represent maximum 25% of total score. Maximum number of questions to ask in classical method shall be 10 and at least one of them shall be designed in scenario format including various subsections.  Weight of contribution of this section shall reduce as number of questions decreases. 25-50 questions shall be asked in multiple-choice section for A3 item. Each question has equal point. The assessment will be made through correct answers. Time of test shall be 1-1.5 minutes per question for multiple-choice questions and 4-7 minutes for open ended questions. The exam questions will be designed, as to measure all success criteria in this unit. To be considered successful of the candidate, he must provide at least 70% success.

	8 b) Performance based Examination

	In Mechatronics System Operator (Level 5) occupation the examination for A1 unit depending on performance is carried out in application platform according to control list of “Capabilities and Competencies” taking place in Annex A1-2. Evaluation will be made on points specified for each step in the control list. Critical steps to succeed shall be specified in the checklist. Candidate should score at least 70% in overall examination in order to pass performance based examination, provided that s/he is successful in all of critical steps.
The performance examination time should be compatible with that time under real production conditions. In this unit, the whole performance index anticipated to be measured by performance examination is measured by the exam in question.
The equipments to be used during performance examination should be real industrial products; the sub-functions to be obtained from the equipments used should serve for realizing a main function. Examination set should include followings at minimum:

· Two sets of hydraulic and pneumatic double action cylinders

· Four sensors

· Four limit switches

· Four electrically actuated 5/2 pneumatic diverter valves

· Two electrically actuated 4/2 pneumatic diverter valves

· Start, stop, reset, and emergency stop buttons

· One phase-in and three phase-out frequency inverters

· One 24V power supply

· Analogue signal processing PLC (Programmable Logical Control Device)

· Operator panel

· One unit of 380V Y∆ motor conveyor band with reducer

· Ten double-contact relays

· One time-relay

· One computer and software

· Fuses at the number of motors

· One fault current relay

· One pneumatic power supply

· One hydraulic power supply

· One contactor with same power with motor

· One 5 kohm potentiometer 


	8 c) Other Assessment related conditions

	The candidate must be successful at both exams described in this unit. The candidate failing theoretical exam of this unit cannot take practical exam. The candidate failing in practice exam of A1 unit is deemed to be unsuccessful in practice exam of A2 unit, as well.
The candidate can take the examination for the parts where he/she failed within 1 year, again. However, in case of having a break more than 1 year, s/he has to take both examinations described in the unit, again.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	TEGEV – Technological Education Development Foundation

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA  ELECTRICITY AND ELECTRONICS SECTOR COMMITTEE

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	10/07/2013-2013/55


ANNEXES
ANNEX A3-1: Information on Recommended Training to Earn a Qualification Unit

1. Advance knowledge of electricity

2. Advance knowledge of electronics

3. Advance knowledge of mechanics

4. Advance knowledge of hydraulics

5. Advance knowledge of pneumatics

6. Advance knowledge of electronics-hydraulics

7. Advance knowledge of electronics-pneumatics

8. Advance knowledge of PLC

9. Advance knowledge of inverter

10. Advance knowledge of electrical motors and command technique

11. Advance knowledge of sensors

ANNEX A3-2: Control list to be used in measurement and assessment of the Qualification unit
a) DATA
	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.1
	Describes the spare parts specified in technical documents.
	J.2.1
	1.1
	T

	BG.2
	Defines the maintenance of the parts according to technical documents.
	J.3.1
	1.2
	T

	BG.3
	Provides making maintenance preparation according to instructions.
	J.2.1, J.2.2
	1.4
	T

	BG.4
	Provides carrying out maintenance of the parts according to work instruction.
	J.3.1
	1.4
	T

	BG.5
	Provides elimination of nonconformities determined during maintenance.
	J.3.2
	1.4
	T

	BG.6
	Provides controlling whether mechatronics product and mechatronics production systems are operating or not as it is specified in instructions.
	J.3.3
	1.4
	T


	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.7
	Obtains the information about failure accurately.
	J.4.1
	2.1
	T

	BG.8
	Determines possible reasons that can cause failure.
	J.4.3
	2.1
	T

	BG.9
	Defines the maintenance preparation in accordance with technical documents.
	J.4.4
	2.2
	T

	BG.10
	Explains parametric values of system components.
	J.4.7
	2.3
	T

	BG.11
	Provides describing the failure.
	J.4.1
	2.4
	T

	BG.12
	Provides determining possible reasons that may cause failure and provides determining the failure by controlling the possibilities.
	J.4.3
	2.4
	T

	BG.13
	Provides making preparation of maintenance.
	J.4.4
	2.4
	T

	BG.14
	Provides making adjustments of the equipment which was de-calibrated in accordance with instructions.
	J.4.5
	2.4
	T

	BG.15
	Provides maintenance or replacement of the defective part according to instruction.
	J.4.6
	2.4
	T

	BG.16
	Provides uploading software and/or parameter list.
	J.4.7
	2.4
	T

	BG.17
	Defines backing up system software.
	J.5.3
	3.1
	T

	BG.18
	Explains whether mechatronics products and mechatronics manufacturing systems are met the specified criteria or not in technical specification.
	J.5.8
	3.2
	T

	BG.19
	Defines to manufacture sample product.
	J.5.9
	3.3
	T

	BG.20
	Explains controlling sample product and making necessary adjustments in the system.
	J.5.9
	3.3
	T

	BG.21
	Explains the importance of critical spare part stock level.
	J.6.1
	3.4
	T

	BG.22
	Explains how to control spare part stock.
	J.6.2, J.6.3
	3.4
	T


b) SKILLS & QUALIFICATIONS
	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.1
	Receives appropriate technical documents related to maintenance.
	J.1.1
	1.1
	P

	BY.2
	Prepares maintenance plan.
	J.1.2
	1.1
	P

	BY.3
	Prepares the spare parts specified in technical documents and controls suitability of them.
	J.5.2
	1.1
	P


	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.4
	Carries out maintenance of the parts according to technical documents.
	J.3.1
	1.2
	P

	BY.5
	Eliminates the nonconformities determined during maintenance according to technical documents.
	J.3.2
	1.2
	P

	BY.6
	Controls whether mechatronics product and mechatronics manufacturing systems are operating as it is specified in instructions or not.
	J.3.3
	1.3
	P

	BY.7
	Determines possible reasons that can cause failure.
	J.4.3
	2.1
	P

	BY.8
	Determines the failure correctly.
	J.4.3
	2.1
	P

	BY.9
	Makes maintenance preparation in accordance with technical documents.
	J.4.4
	2.2
	P

	BY.10
	Makes adjustment of de-calibrated equipment in accordance with technical documents.
	J.4.5
	2.2
	P

	BY.11
	Repairs the defective part according to technical documents.
	J.4.6
	2.2
	P

	BY.12
	Replaces the defective part in accordance with technical documents.
	J.4.6
	2.2
	P

	BY.13
	Carries out function tests about reparation in accordance with technical documents.
	J.4.8
	2.3
	P

	BY.14
	Receives appropriate technical documents about revision.
	J.5.1
	3.1
	P

	BY.15
	Carries out mechanic, hydraulic, pneumatic, electrical and electronics revision according to instructions.
	J.5.4
	3.2
	P

	BY.16
	Revises on software.
	J.5.5
	3.2
	P

	BY.17
	Uploads the software to the system and controls it.
	J.5.5
	3.2
	P

	BY.18
	Carries out function tests of revised cellular component.
	J.5.6
	3.2
	P

	BY.19
	Carries out function test of mechatronics product and mechatronics production systems.
	J.5.7
	3.2
	P

	BY.20
	Tests and controls whether mechatronics products and mechatronics systems are met specified criteria or not.
	J.5.8
	3.2
	P

	BY.21
	Records the revisions carried out in technical documents.
	J.5.10
	3.2
	P


	13UY0169-5/A4 DEFINED PROJECT AND CELLULAR DESIGN ACTIVITIES QUALIFICATION ITEM

	1
	NAME OF QUALIFICATION UNIT
	Defined Project and Cellular Design Activities

	2
	REFERENCE CODE
	13UY0169-5 /A4

	3
	LEVEL
	5

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	10/07/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	10UMS0152-5 Mechatronics System Operator (Level 5) National Vocational Standard

	7
	LEARNING OUTCOMES
	

	Learning Outcome 1:  Executes defined project activities. 
Performance Criteria:  
1.1: Prepares technical documents related to the project. 

1.2: Inspects the project.

Learning Outcome 2:  Executes defined cellular design activities. 

Performance Criteria:  
2.1: Performs mechanical, hydraulic, and electrical design. 

2.2: Develops defined software.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	The theoretical test for Unit A4 in the occupation titled Mechatronics System Operator (Level 5) is performed according to the “Data” check list included in Annex A42. One of following two methods should be chosen as theoretical test method:
1. Test shall be scenario method with multiple-choice questions. 20-60 multiple-choice questions and at least one scenario-question shall be asked for A4 item. Questions in scenario format shall represent maximum 25% of total score. All multiple-choice questions shall have equal value. To be considered successful of the candidate, he must provide at least 70% success. The assessment will be made through correct answers. The examination time per question is 1-1.5 minutes.  The exam questions will be designed, as to measure all success criteria in this unit.
2. Test shall include both multiple-choice and classical open-ended questions. Classical method examination shall represent maximum 25% of total score. Maximum number of questions to ask in classical method shall be 10 and at least one of them shall be designed in scenario format including various subsections.  Weight of contribution of this section shall reduce as number of questions decreases. 20-60 questions shall be asked in multiple-choice section for A4 item. Each question has equal point. The assessment will be made through correct answers. Time of test shall be 1-1.5 minutes per question for multiple-choice questions and 4-7 minutes for open ended questions. The exam questions will be designed, as to measure all success criteria in this unit. To be considered successful of the candidate, he must provide at least 70% success.


	8 b) Performance based Examination

	In Mechatronics System Operator (Level 6) occupation the examination for A1 unit depending on performance is carried out in application platform according to control list of “Capabilities and Competencies” taking place in Annex A1-2. Evaluation will be made on points specified for each step in the control list. Critical steps to succeed shall be specified in the checklist. Candidate should score at least 70% in overall examination in order to pass performance based examination, provided that s/he is successful in all of critical steps.
The performance examination time should be compatible with that time under real production conditions. In this unit, the whole performance index anticipated to be measured by performance examination is measured by the exam in question.
The equipments to be used during performance examination should be real industrial products, the sub-functions to be obtained from the equipments used should serve for realizing a main function. Examination set should include followings at minimum:

· Two sets of hydraulic and pneumatic double action cylinders

· Four sensors

· Four limit switches

· Four electrically actuated 5/2 pneumatic diverter valves

· Two electrically actuated 4/2 pneumatic diverter valves

· Start, stop, reset, and emergency stop buttons

· One phase-in and three phase-out frequency inverters

· One 24V power supply

· Analog sinyal işleyebilen PLC (Programlanabilir lojik kontrol organı)
· Operator panel

· One unit of 380V Y∆ motor conveyor band with reducer

· Ten double-contact relays

· One time-relay

· One computer and software

· Fuses at the number of motors

· One fault current relay

· One pneumatic power supply

· One hydraulic power supply

· One contactor with same power with motor

· One 5 kohm potentiometer 

	8 c) Other Assessment related conditions

	The candidate must be successful at both exams described in this unit. The candidate failing theoretical exam of this unit cannot take practical exam. The candidate failing in practice exam of A1 unit is deemed to be unsuccessful in practice exam of A2 unit, as well.
The candidate can take the examination for the parts where he/she failed within 1 year, again. However, in case of having a break more than 1 year, s/he has to take both examinations described in the unit, again.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	TEGEV – Technological Education Development Foundation

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA  ELECTRICITY AND ELECTRONICS SECTOR COMMITTEE

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	10/07/2013-2013/55


ANNEXES

ANNEX [A4]-1: Information on Recommended Training to Earn a Qualification Unit

1. Advance knowledge of electricity

2. Advance knowledge of electronics

3. Advance knowledge of mechanics

4. Advance knowledge of hydraulics

5. Advance knowledge of pneumatics

6. Advance knowledge of electronics-hydraulics

7. Advance knowledge of electronics-pneumatics

8. Advance knowledge of PLC

9. Advance knowledge of inverter

10. Advance knowledge of electrical motors and command technique

11. Advance knowledge of sensors

ANNEX [A4]-2: Control list to be used in measurement and assessment of the Qualification unit
a) DATA
	No
	Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.1
	Explains the work flow diagram of the project.
	E.1.1
	1.1
	T

	BG.2
	Explains the timetable of the project.
	E.1.2
	1.1
	T

	BG.3
	Defines project documents.
	E.2.1
	1.2
	T

	BG.4
	Explains project cost.
	E.2.2
	1.2
	T

	BG.5
	Explains suitability of the project to technical specifications.
	E.2.3
	1.2
	T

	BG.6
	Defines the materials used in the project.
	E.2.5
	1.2
	T

	BG.7
	Defines user documents (operating manual, maintenance instructions, spare part list, schemas, etc.) regarding the project.
	E.3.1
	1.1
	T

	BG.8
	Defines delivery of tested and controlled project to end-user.
	E.3.2
	1.2
	T

	BG.9
	Explains end-user training.
	E.3.3
	1.2
	T

	BG.10
	Explains suitability of software and hardware to design.
	F.1.1
	2.1
	T

	BG.11
	Defines revision on software and hardware.
	F.1.2
	2.1
	T

	BG.12
	Explains technical calculations about the design.
	F.2.1
	2.1
	T

	BG.13
	Defines flow chart (functional diagram) of the design appropriate to working principle.
	F.2.2
	2.1
	T

	BG.14
	Defines selection of material and part appropriate to technical accounts.
	F.2.3
	2.1
	T

	BG.15
	Defines technical drawing in respect to mechanical parts.
	F.2.4
	2.1
	T


	No
	 Expression of Information
	NVS
	QI Success Criterion
	Assessment Tool

	BG.16
	Defines drawing of hydraulic and pneumatic circuit diagram.
	F.2.5
	2.1
	T

	BG.17
	Defines drawing of electric circuit diagram.
	F.2.6
	2.1
	T

	BG.18
	Defines flow chart (functional diagram).
	F.3.1
F.3.2
	2.2
	T


b) SKILLS & QUALIFICATIONS
	No
	Expression of Skill and Competency
	NVS
	QI Success Criterion
	Assessment Tool

	BY.1
	Prepares the work flow diagram of the project in most productive way.
	E.1.1
	1.1
	P

	BY.2
	Prepares timetable of the project in most productive way.
	E.1.2
	1.1
	P

	BY.3
	Controls actuality of project documents.
	E.2.1
	1.2
	P

	BY.4
	Controls suitability of the project to technical specifications.
	E.2.3
	1.2
	P

	BY.5
	Controls the materials used in the project.
	E.2.5
	1.2
	P

	BY.6
	Proje ile ilgili kullanıcı dokümanlarını (kullanım kılavuzunu, bakım talimatını, yedek parça listesini, şemaları vb.) hazırlar.
	E.3.1
	1.1
	P

	BY.7
	Controls suitability of the software and hardware to design.
	F.1.1
	2.1
	P

	BY.8
	Revises software and hardware.
	F.1.2
	2.1
	P

	BY.9
	Makes technical calculations related to design accurately.
	F.2.1
	2.1
	P

	BY.10
	Defines flow chart (functional diagram) of the design appropriate to working principle.
	F.2.2
	2.1
	P

	BY.11
	Controls suitability of the design to technical specification.
	F.2.7
	2.1
	P

	BY.12
	Controls the controller software with the help of simulation.
	F.2.7
	2.1
	P

	BY.13
	Develops his/her software according to selected electrical and electronic materials, parts, defined logic and interfaces.
	F.3.3
	2.2
	P

	BY.14
	Uploads the software to system.
	F.3.4
	2.2
	P

	BY.15
	By testing the suitability of the software, eliminates nonconformities.
	F.3.5
	2.2
	P


ANNEXES

ANNEX 1:  Qualification Items

1. 13UY0169-5/ A1 Occupational Health and Safety, Environmental Protection
2. 13UY0169-5/ A2 Assembly of Mechatronics Product and Mechatronics Production Systems, Displacement, Commissioning and Test-Control Procedures
3. 13UY0169-5/ A3 Mechatronics Products and Production Systems Maintenance, Repair, and Revision Operations 

4. 13UY0169-5/ A4 Conducting Defined Project and Cellular Design Activities
ANNEX 2:  Terms, Symbols and Abbreviations

CURRENT: Flowing of fluids like air, water or electric charge in a certain direction, displacement,
ALGORITHM: Operations cluster described for doing a work,
INTERFACE: Resultant of the methods providing interaction of the user with a machine, device, computer program or complex apparatus,
MAINTENANCE: The works including replacement of consumable materials and parts of relevant machine, equipment, instrument or systems that worn, should be replaced periodically or expired, as well as carrying out the works such as lubricating, cleaning, etc., and making their adjustments in accordance with technical instructions and operating manuals,
FLUID: Amount of fluid passing through unit of section in unit of time,
CIRCUIT DIAGRAM: Drawing showing the connections of hydraulic, pneumatic and electrical equipment building a system with each other,
PUT IN TO USE: Making mechatronics product and mechatronics production systems work in a way that they shall perform their all described functions,
ELECTRO-HYDRAULICS: Hydraulic systems operated and controlled by electrical components.
ELECTROMECHANICS: Mechanical systems operated and controlled by electrical components.
ELECTRO-PNEUMATICS: Pneumatic systems operated and controlled by electrical components.
ESD (ELECTROSTATIC DISCHARGE): Electric charge exchange occurs between two objects having different tension potential, as a result of friction or separation,
FUNCTION TEST: Tests performed for controlling the described functions of mechatronics product and mechatronics production systems,
VOLTAGE: Difference of potential between the terminals of a conductive, voltage,
HYDRAULIC: Technology related to transmission, control and use of power by compressed liquids.
CELL: Each of units composing mechatronics product and mechatronics production system,
CELLULAR DESIGN : Design of units composing mechatronics product and mechatronics production system,
ISCO:  International standard classification of occupations.

OHS: Occupational Health & Safety, 

CALIBRATION: Under specified conditions, the sequence of measurements used for measuring the accuracy of other measurement and tester by using a measurement standard or system whose accuracy was certified by national or international standards, and for determining the deviations and documenting them,
PERSONAL PROTECTIVE EQUIPMENT (PPE):  All kinds of tools, instruments, appliances and devices which are worn, put on or hold by the worker and which protect the worker from one or more hazards arising from the work and effect the health and safety of the worker, and which are designed to suit such purpose,
CRITICAL SPARE PART: The parts with long-lead procurement and causing stopping the system in case of failure,
MECHATRONICS: Interdisciplinary science, area of profession including mechanic, electric, electronic and information technologies,
MECHATRONICS PRODUCT: Product including mechanic, electric, electronic and information technologies,
MECHATRONICS PRODUCTION SYSTEM: Production systems including mechanic, electric, electronic and information technologies,
REPAIR: Whole process stating determination and elimination of failures occur in relevant machine, equipment, instrument or systems,
AUTOMATION: When necessary, doing the works by machines and/or systems under human supervision according to a described flow automatically,
PARAMETER LIST: Variables specifying the way of work of system commanded by an electronic product,
PLC: Programmable Logic Control Body,
PERFORMANCE TEST: Tests controlling the suitability of the outputs of mechatronics product and mechatronics production systems to described quality and time,
PNEUMATIC: Technology related to transmission, control and use of power by compressed gasses.
PROJECT : A team process consisting of starting, conducting, controlling, and concluding an original plan in accordance with described technical and commercial targets, provided that managing the customer satisfaction, quality and possible risks, by using some resources, within limited time and financing, for carrying out an original mechatronics product or an original mechatronics production system,
REVISION: Correction by revising,
STATIC ELECTRICITY: Means probability of occurrence of a hazardous event and combination of results.

RISK ASSESSMENT: İş yerinde var olan yada dışarıdan gelebilecek tehlikelerin belirlenmesi, bu tehlikelerin riske dönüşmesine yol açan faktörler ile tehlikelerden kaynaklanan risklerin analiz edilerek derecelendirilmesi ve kontrol tedbirlerinin kararlaştırılması amacıyla yapılması gereken çalışmaları,
SIMULATION: Starting the system functions in computer environment realistically,
DANGER: Potential of damage or injury likely to affect the worker or work place and likely to exist in the workplace or to be caused externally,
TOLERANCE : Acceptable limit values of a measurement.
BACKUP: Copying a file or current status of system to another location other than active disk area.
ANNEX 3:  Ways of Horizontal and Vertical Progress in Occupation

-

ANNEX 4:  Assessor Criteria

At performance exams to be carried out by authorized examination and certification institution in occupation of Mechatronics System Operator (Level 4); at least 3 evaluators shall take charge in, provided that being at least one evaluator in each described item.
1. Experienced at least 5 years in the field of mechatronics system operating, graduated from one of the departments of Mechatronics, Machine and Electrical and Electronic Engineering, Electronic Engineering, Technical Tranining or Technology at least with bachelor degree,
2. Being a technician experienced at least 7 years in the field of mechatronics system operating, graduated from one of the departments of Machine, department of Electric and department of Mechatronics of vocational schools of higher education.
Training must be provided with evaluators shall take charge in measurement and evaluation process; on vocational qualification system, national competency(ies) in which the person shall take place, the relevant national occupational standard(s), measurement-evaluation and quality assurance in measurement-evaluation by authorized institutions in relevant field.
