SC C2  " System Operation and Control " 

observer: Kósa Karol, SEPS, a. s.
Mission
To facilitate and promote the progress of engineering and the international exchange of information and knowledge in the field of system operation and control. To add value to this information and knowledge by means of synthesizing state-of-the-art practices and developing recommendations. 

Scope 

The scope of the SC covers the technical, human resource and institutional aspects and conditions needed for a secure and economic operation of existing power systems under security requirements against system disintegration, equipment damages and human injuries. 

The main areas of attention are: 

- Control and switching of objects, voltage control, frequency control by balancing gen-eration vs. demand, monitoring of loading limits and actions to avoid capacity violations (congestion management). Reserves and emergency strategies, management of fault and restoration situations, interaction between the system and power plants. Short term planning and coordination of system capacity needs with maintenance of the physical assets. 

- Evaluation and bench-marking of the system performance in terms of fault frequency, interruptions, operational and maintenance efficiency, both from the technical and eco-nomical points of view. 

- Impact on system operation targets, methods and performance from new institutional structures of System Operators (TSO or ISO), regulators, market actors, trading mecha-nisms and contracted ancillary services. 

- Requirements, methods, tools (simulators) and performance indices for training of op-erators. 

- Development and use of power system analysis and security assessment functionalities within operational planning and the computer and telecommunication systems support-ing the control centres and the operators 


Structure of SC C2


	Chairman
Michel ARMSTRONG
	Secretary
Ben LI


	ADVISORY GROUPS
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	Title
	Convener
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	Real time System Operation and Control
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	AG.2
	System Operational Planning and Performance Analysis
	Teresa Carolin

	

	AG.3
	Control Centre Infrastructure and
Human Resources for System Operation
	Hugh Jones

	


Working Groups - Task Forces

	Ref
	Title
	Convener
	Dates*

	C2.11
	Substation Control systems in light of recent developments in Substation Control
	Michael Power
	2007-2008

	C2.12
	Applications of Synchronised Phasor Measurement in Power Systems
	Louis Wenkel
	2006-2008

	C2.13
	Voltage/Var support in System Operations
	Rui Pestana
	2007-2009

	C2.14
	Requirement on design and implementation of Restoration Tools and Procedures
	To Be Defined
	2007-

	C2.15
	Common Information Model and its prospective use in power system operations
	Tanja Kostic
	2007-2009

	C2.21
	Lessons learnt from recent Emergencies and Blackout Incidents
	To Be Define
	

	C2.22
	Resilience engineering in increasing power system security, minimising the impacts and preventing blackout in the event from normal to extreme disturbances occurring
	To Be Define
	

	C2.32
	Emergency organisation in control centres crisis management in system operation
	Christian Fontaine
	2006-2008

	C2.31
	Joint and coordinated development of operators in control centre from different companies and nationalities
	Udo SPANEL
	2006-2008

	C2.34
	Capabilities and requirements of a control centre in the 21st century - Functional and Human resources view
	Udo SPANEL
	

	JWG C2/C5
	Development and changes in the Business of System Operators
	Ole Gjerde
	2000-2010

	JWG C1/C2/C6
	Coping with Limits for High Penetration of Renewable Energy, 
	Hugh Jones
	2008-


* year of creation - scheduled year of disbanding

C2.11 Substation Control systems in light of recent developments in Substation Control 

The scope of work covers:

· Identify the advances in Substation Control which may influence system operation

· Analyse their impact on system operation

· Survey and catalogue  best practices for embedding SCs in system control 

· Identify the potential improvements  in system operations 

· Propose Recommendations / guidelines for using SCs integration in system controlidentify advances in Substation Control which influence system operation,

Deliverables: Report to be published as a technical brochure with summary in Electra 

Time Schedule: start: August 2007                            Final report: End 2008                        

C2.12 Applications of Synchronised Phasor Measurement in Power Systems

The scope of work covers:

· survey the use of wide area monitoring devices in power systems, 

· identify the most used WAM applications in system operation and analyze the trends for near future,

· perform cost/benefit and business cases for the use of WAMS. 

Deliverables: Paper in 2008, 
Report to be published as a technical brochure with summary in Electra.

Time Schedule: start: August 2007                            Final report:  December 2007                        

C2.13 Voltage/Var support in System Operations

The scope of work: 

·  Reactive Devices at the disposal of system operator

·  Techniques for Reactive power and voltage control

·  EMS Modelling, Control techniques, local and centralized

·  Finding systematic weak points for Voltage/var control in the power system

·  Voltage/Var during normal and emergency conditions

·  Implementation of Reactive Power Management

·  Reactive Power Management and De-Regulation

Deliverables : Paper in SC C2 -2009
 Report to be published as a technical brochure with summary in Electra.

Time Schedule : start : August 2007                                     Final report : End 2008
C2.14 Requirement on design and implementation of Restoration Tools and Procedures
The scope of work covers:

· recapitulate and update the results,

· analyse the requirements,

· establish best practices in a bench-marking process a basis, 

· list of requirements for research and development,

· future trends.

Deliverables : To Be Define
Time Schedule : start : To Be Define                                     Final report : To Be Define

C2.15 Common Information Model and its prospective use in power system operations
The scope of work covers:
· catalogue the current use of CIM in Power System Operation,

· analyse the requirements applications and possible improvements,

· establish best practice as seen in industry with used cases,

· requirements of  update on the standard from a system operations perspective,

· cooperation with CIM user groups. 

Deliverables : Report to be published as a technical brochure with summary in Electra 

Time Schedule : start : August 2007                                     Final report : Middle 2009

C2.21 Lessons learnt from recent Emergencies and Blackout Incidents

To Be Define

C2.22 Resilience engineering in increasing power system security, minimizing the impacts and preventing blackout in the event from normal to extreme disturbances occurring

To Be Define

C2.31 Joint and coordinated development of operators in control centre from different companies and nationalities
The scope of work covers:

Combined training across companies’ boarders, combined training across national boarders, objectives, effect of market issues, state-of-the art, training modalities and tools used, organisational aspects, experiences made.

Deliverables : 

· Combined training

· Training across company and national boarders

· Objectives

· Effect of market issues

· State-of-the-Art

· Training modalities:

· Who participates, who performs?

· Training contents

· Tools used

· Training organis 

· Cooperation between ation:

· Availability of staff 

· Availability of information

· Experiences made companies

· Cooperation across national boarders

· Benefits

Time schedule : The work will be divided into 4 phases:

Phase 1 : Constitution of the TF (April 2006)

Phase 2 : Collection of information and analyses (August 2006)

Phase 3 : First draft (June 2007)

Phase 4 : Final report and presentation of results (August 2008)

Papers issued : Paper to be presented at CIGRE 2008 SC C2 session
C2.32 Emergency organization in control centres crisis management in system operation

The scope of work covers:

· Registration and definition of emergency 

· Mobilizing of activities              

· Competences of entities involved              

· Coordination of activities (leadership etc.)

· Internal information exchange

· External information exchange 

· Information to/from public 

· Communication infrastructure (voice, electronic, …)

· Expansion of personnel and shift change during emergencies 

· Training, drills and education of information policies 

· Debriefing  

· Documentation

Deliverables : Paper available for CIGRE session 2008 
Time schedule : 

The work will be divided into 4 phases:

Phase 1 : Constitution of the WG (April 2006) and definition of proceeding (Sept 1st, 2006)

Phase 2 : Collection of information and analyses 

Phase 3 : First draft (june 2007)

Phase 4 : Final report and presentation of results (CIGRE Session 2008)

Papers issued : Paper to be presented at CIGRE 2008 SC C2 session
C2.33 Control Centre Operator Requirements, Selection, Training and Certification
The scope of work covers:

· Overview of CC operators’ requirements regarding knowledge and skills. Operators work performance.

· Overview of methods and practices to select power system CC operator candidates. 

· Critically review the methods and practices for CC operator training program design, development and utilization.

· Review of the existing OTS/DTS architectures and functionality, and other training tools as well.

· Collection and description of experiences in training program and tools practical use. Results achieved, problems identified.

· Training program accreditation and operator certification.

· Organization and justification of power system CC operator training.

Deliverables: CIGRE technical brochure with a summary in Electra.

Time Schedule: The WG will start from June 2009 and terminate by December 2010
C2.34 Capabilities and requirements of a control centre in the 21st century - Functional and Human resources view

The scope of work covers:

Existing architecture and capabilities of control centres, requirements of control centres, information exchange, information interpretation and presentation, risk awareness and determination, human resources, requirements on human abilities, operator training

Deliverables: 

· Control centres

· Existing architecture, capabilities and Requirements

· Information exchange

· Information interpretation and presentation

· Operational Challenges

· Risk management

· Risk awareness 

· Risk determination

· Risk management

· Human aspects

· Resources

· Required abilities

· Operator training

Time schedule:

The WG will commence activities in June 2009 and will aim to complete its activities by September 2011.

Task 1: Collection of Information

Task 2:  Analysis and first draft of report for discussion in March 2011. 

Task 3:  Final report and presentation of results in September 2011.

Papers issued : Paper to be presented in Electra in 2011
JWG C2/C5   Development and changes in the Business of System Operators

The scope of work covers:

WG C2/C5.5 will look into the following areas: Institutional frameworks, organisation of the System Operator function, interfaces with other market actors, tasks of System Operators.

1) Institutional frameworks comprises questions like:

· What institutions are in place?

· What kind of regulation: Laws, Licences, Regulations, Guidelines and Grid Code.

· Governance and legal status of System Operators.

· The implementation processes.

· International Coordination between System Operators
2) Organisation of the System Operator function deals with questions on type of System Operator:

· TSO (Transmission System Operator), ISO  (Independent System Operator) or other organisational solutions.

· Completely independent company by requirements in the law.

· Separate accounts and management, but within old company.
· Intermediate solutions.

· Size of System Operators according to the functions they perform 

· How is the ownership?

· How is the income regulated?

· How is the new operational structure?

· Division of responsibility between the System Operator function and G, T and D companies.

3) Market organisation and interfaces with other market actors covers:
· The solutions regarding Market Operator/Power Exchange

· Different markets; energy commodity, balancing or regulating, ancillary services.

· Interface to traditional suppliers (generators), traders, brokers and end consumers. How are the relationships among these actors?

· Not only the technical interface, but also contractual aspects of the interface should be looked into.

· Access to data, confidentiality of data and publication of data.

· Data exchange, both technical data and commercial data and audit requirements.

· Cooperation with other System Operators.

· Communication and interface with regulators.

4) Functions allocated to the System Operator should be studied. The focus should be on the organisational aspects of the functions. The starting point could be the basic tasks:
· To keep the power balance from minute to minute

· Ensure security and adequacy of the entire power system.

· Cross Border Transmission

· Congestion management

This could be further detailed by functions in the areas of:

· Long term planning, in this context from two weeks to one year.

· Scheduling, up to two weeks horizon.

· Dispatch, real time monitoring and control, managing ancillary services

· After the fact; metering, settlement, statistics, analysis.

· Support functions; control systems, telecommunications, etc.

Deliverables : 

· Report for Paris 2008: “Interaction between principles of transfer limit calculation and market clearing for enhanced system utilization”  (Flow based solution for coupled markets).

· Article for Electra 2008: “Power Exchanges – Organization and Responsibilities”

· Report on: An evaluation of risk management philosophies in the system operation control centres

· Report on: Interface System Operators – Regulators

Time schedule :

The work on risk management will be divided into:

Phase 1 : Questionnaire survey 2007

Phase 2 : Analysis 2008

Phase 3 : Reporting 2009 –

The work on Interface System Operators – Regulators will be divided into:
Phase 1: Analysis 2007 - 2008

Phase 2: Report 2009 - 2010

Papers issued: 6 reports 2002 – 2007 and 7 presentations to Tutorials.

Paper to be presented: CIGRE 2008 SC C5 session

JWG C1/C2/C6 Coping with Limits for High Penetration of Renewable Energy,

To Be Define
