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	Summary and purpose of document
This document provides the Draft of Competency Framework for Calibration prepared by the CIMO Task Team on Competencies. The framework is based on the work that had been done by the precursory CIMO Expert Team on Regional Instrument Centres, Calibration and Traceability and is further evolved as part of a set of competency frameworks covering the domains of relevance to CIMO.




Action proposed
The meeting is invited to review the text of the Draft of Competency Framework for Calibration and provide feedback to Task Team on Competencies for further processing, as needed.
________________
Appendix:

Draft of Competency Framework for Calibration
COMPETENCY FRAMEWORK FOR CALIBRATION
1. The need for appropriate skills, knowledge and behaviours of personnel performing the tasks such as making meteorological observations, and calibrating or maintaining equipment, initiated a development of relevant competencies. The first draft of Instrument Calibration Competency Framework for calibration laboratory staff had been developed by the CIMO Expert Team on Regional Instrument Centres, Calibration and Traceability (ET-RIC). ET-RIC had taken the approach of defining these competencies for each type of staff member employed in a RIC (from the laboratory manager, to those performing the instrument calibrations). 

2. The Commission for Instruments and Methods of Observation at its sixteenth session (CIMO-16) established a Task Team (TT) on Competencies, composed of relevant experts, to further develop and finalize the competency standards covering the domains addressed by  CIMO. 

3. At its first session in 2014 (Casablanca, Morocco), TT Competencies proposed four separate competency frameworks to cover the breadth of the instruments and methods of observation area: 


( A Competency Framework for Meteorological Observations; 


( A Competency Framework for Instrumentation; 


( A Competency Framework for Instrument Calibration; and 


( A Competency Framework for Observing Network and Programme Management.

4. Among the competencies that had already been developed by WMO, the framework of Competency Requirements for operating and exploiting the WMO Information System (WIS) (available at: http://wis.wmo.int/file=687) was chosen as the optimal model to use for the development of CIMO Competency Frameworks. Its appropriateness had arisen from the facts that it was one of the most recent WMO competency frameworks developed, and because WIS is closely related to WIGOS.

5. TT Competences reviewed the draft of Instrument Calibration Competency Framework developed by ET-RIC and restructured the framework, particularly the part dealing with the high level competencies which were divided into job levels rather into than separate functions, to bring it in line with the aforementioned WMO competency frameworks and the approach followed by various other technical commissions. The Draft Competency Framework for Instrument Calibration is provided in the Appendix.
6. The meeting is invited to review the Draft of Competency Framework for Instrument Calibration, and provide feedback to TT Competencies. TT Competencies will submit all four sets of competency frameworks to the next CIMO MG meeting for endorsement and consequently arrange for inclusion of the frameworks in CIMO Guide and/or WIGOS regulatory material.   
_________________

DRAFT OF COMPETENCY FRAMEWORK FOR CALIBRATION

The provision of instrument calibration services within a National Meteorological and Hydrological Service (NMHS) or related services might be accomplished by a variety of skilled personnel, including meteorologists, instrument specialists, technicians and engineers. Third party organizations (e.g. private contractors, calibration service providers and laboratories) might also provide calibration services for various meteorological observing instruments.
This document sets out a competency framework for personnel involved in the provision of calibration services for meteorological observing instruments, but it is not necessary that each person has the full set of competencies.  However, within specific application conditions (see below), which will be different for each organization, it is expected that any institution providing the instrument installation and maintenance services will have staff members somewhere within the organization who together demonstrate all the competencies.  The Performance Components as well as the Knowledge and Skill Requirements that support the competencies should be customized based on the particular context of an organization.  However, the general criteria and requirements provided here will apply in most circumstances.
APPLICATION CONDITIONS

A.
The organization context, priorities and stakeholder requirements;
B.
The way in which internal and external personnel are used to provide the instrument calibration services;
C.
The available resources and capabilities (financial, human, technological, and facilities), and organizational structures, policies and procedures;
D.
National and institutional legislation, rules and procedures;
E.
WMO guidelines, recommendations and procedures for instrument calibration services.
Calibration: High Level Competencies

1. Calibrate instruments

2. Manage the laboratory work programme 

3. Manage the laboratory infrastructure 

4. Develop and maintain standard operating procedures

5. Manage the data and record archival* 

6. Maintain the laboratory security and staff safety and health

*To archive is to store, keep secure, and ensure discoverability, accessibility and retrievability of data and information
Competency 1: Calibrate instruments
Competency description


Execute calibrations in accordance in accordance with standard calibration procedures, from item handling to editing of calibration certificates.
Performance components

1. Execute routine calibrations on day-to-day basis in accordance with standard calibration procedures,

2. Compute the calibration uncertainty in conformity with the standard operating procedures

3. Prepare a draft of calibration certificate (not including approval or issuance) 

4. Handle calibration items appropriately

5. Conduct intermediate checks of working standards in calibration laboratory,

6. Cooperate at internal and external audits, 

Knowledge and skill requirements

· Laboratory facilities and standards (including software)

· Standard operating procedures, practices and quality management systems

· Care in handling instruments

· The basics of  metrology and uncertainty computation

· The basics of  meteorological instrumentation

Competency 2: Manage the laboratory work programme 
Competency description


Develop, prepare, organize and manage the calibration activities of the calibration laboratory.
Performance components

1. Manage the work of the calibration laboratory, including quality and technical aspects (covering traceability of standards, uncertainty budget evaluation), 

2. Plan and organize the regular external calibrations of reference standards 

3. Prepare, plan, design, procure the physical infrastructure for calibration activities (test chambers, standards, fixed point cells, pressure generators...) and the applications required to conduct calibration activities

4. Monitor the quality of the laboratory calibration activities

5. Ensure the competencies of the calibration laboratory staff (training, qualification.)

6. Communicate with customers on calibration issues, including explaining the results of calibrations

7. Assume technical responsibility for the documents issued by the calibration laboratory, 

8. Conduct regular internal audits and manage external audits as required 

9. Decide on the procedures to follow in case of non-compliance

Knowledge and skill requirements

· Laboratory facilities and standards (including software)

· Standard operating procedures, practices and quality management systems

· Advanced metrology and uncertainty computation

· Quality-related requirements (e.g. ISO 9001, ISO/IEC 17025, Good Laboratory Practice (GLP))

· Meteorological instrumentation

· Instruments in the national observing network

· Current technologies and emerging trends

Competency 3: Manage the laboratory infrastructure 
Competency description

Install and maintain the physical infrastructure for calibration activities (test chambers, standards, fixed point cells, pressure generators...) and the applications required to conduct calibration activities

Performance components

1. Install and set up the physical infrastructure for calibration activities, including software.

2. Test the equipment to ensure its compliance with the requirements

3. Maintain the system in optimal operational condition.

4. Maintain the quality of the laboratory reference standards,

5. Conduct preventative and corrective maintenance

6. Manage site environment (air conditioning, secure electric power, etc.)

Knowledge and skill requirements

· Laboratory facilities and standards (including software), and their maintenance 

· Asset management

· Care in handling instruments

· Standard operating procedures, practices and quality management systems

· The basics of Metrology

· The basics of Meteorological instrumentation and its maintenance

Competency 4: Develop and maintain standard operating procedures
Competency description


Develop, assess and maintain standard operating procedures necessary for the achievement of calibrating activities, including computing calibration uncertainties

Performance components


1. Develop standard operating procedures taking into account available laboratory facilities and quality management requirements

2. Establish uncertainty budget for calibration operating procedures

3. Develop calibration certificate templates

4. Maintain and upgrade standard operating procedures (including in support of maintenance)

Knowledge and skill requirements

· Advanced knowledge of standard operating procedures, practices and quality management systems 

· Advanced metrology and uncertainty computation (Guide for the Uncertainty in Measurement (GUM))

· Laboratory facilities and standards (including software) 

· Quality requirements (e.g. ISO 9001, ISO/IEC 17025, Good Laboratory Practice (GLP))

· Meteorological instrumentation, in particular, those in the national network

Competency 5: Manage the data and record archival 
Competency description


Ensure the archival of calibration activity measurements, calibration certificates and records.

Performance components

1. Archive* calibration activity measurement data and metadata and the associated records

2. Archive* calibration certificates of calibrated instruments

3. Archive* calibration certificates of laboratory instruments 

Knowledge and skill requirements

· Standard operating procedures, practices and quality management systems

· Records management

Competency 6: Maintain staff safety and health, and laboratory security.
Competency description


Perform all calibration tasks in a safe and healthy working environment, at all times complying with occupational health and safety regulations and procedures, and security requirements.

Performance components

1. Safely handle, store and dispose of mercury, and equipment containing mercury.

2. Safely handle, store and dispose of other toxic or dangerous substances, and equipment containing these substances (such as wet cell batteries).

3. Perform safely in the proximity of electrical hazards.

4. Safely perform all calibration tasks in the presence of safety hazards 

5. Ensure the security (access restrictions, etc.) of the calibration laboratory and instruments under test.

Knowledge and skill requirements

· Mercury safety procedures

· Chemical safety procedures

· Electrical safety procedures

· Occupational Health and Safety requirements

· Standard operating procedures, practices and quality management systems
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