10.3.  Cigré liaison

10.3.1. Highlights 

In 2007 activities were related to the problem of oil corrosivity, fire behavior, maintenance and experience with new insulating fluids.

10.3.2. Main technical directions pursued

The two strategic directions of SC A2 are: 
• To continue on transformer technology issues and to consider new information technologies (data, communication, web services) 
•To provide services to CIGRE customers (reliability and availability including impact of accessories, life management, economical issues, tutorials, etc).

10.3.3. Bruges Meeting 8-10 october 07

The last colloquium was held conjointly with subcommittee D1 ( Materials and emerging technologies) in Bruges (Belgium) and presentation on the three following preferential subjects were given:
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o Thermal and dielectric performance, corrosivity, fire safety and environmental
performances;
o New materials: liquids & solids, material compatibility;
o Experiences accumulated in view of maintenance of existing standards (hybrid
system, SF6, etc)
Keynote speakers:
Ivanka Atanasova-Hoehlein — Application based specifications for transformer fluids -
needs and challenges
Olivier Lesaint — Prebreakdown and breakdown phenomena in insulating liquids at high
voltage

PS2: Reliability/Risk assessment of transformers in service
« Purchasing new transformers vs ‘Refurbishment to new’, technical-economical
analysis comparisons, reliability and testing; technical improvements on aged units;
« Diagnostics, risk assessment, post-mortem post scrapping investigations, on-line
monitoring, moisture assessment, drying, online degassers and dehumidifiers
«  Oil corrosivity and mitigation technique, reinhibiting , metal passivators.
Keynote speaker
Gilson Machado Bastos — Reliability and Risk Assessment: A point of view from the
Brazilian utilties or how the utilties in Brazil manage to achieve these objectives in a
country with a high energy demand

PS3: Reactors (shunt, shunt with regulation, series, neutral) and related items
o Impact of specifications, noise, vibrations:
« Loading, switching operations, experiences in service, system aspects, new
applications and designs;
« Reliability, condition assessment, end of life.
Keynote speaker.
Roger Cormack — A snapshot into one utiities experience with the operation of shunt
reactors




The following Cigre Tutorials were given.
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Ageing of cellulose insulation in transformers

In most countries the age of transformer population span over an average of
30 years. The detrimental effects of aging on cellulose insulation are reviewed
for different types of paper, considering the role of chemical environment,
temperature and moisture. The best diagnostic methods to assess the
remaining life are presented with discussion on limitations of these methods.
Guidance is also provided on condition management and best maintenance
practices.

Copper sulphide in power transformer insulation

In recent years there have occurred several failures, in different classes of
equipment, connected to Cu2S formation. These were through various failure
modes, normally without warning in DGA. They involved mostly equipment
operating at elevated daily average temperature, although within accepted
limits. Today there are no universally known and accepted methods to identify
units at risk or oils that may cause problems, nor diagnostic techniques to
identify already affected equipment. New testing methods are presented. The
conditions leading to failures are reviewed and counter-measured are
proposed
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Transformer lifetime data management

Operation of power transformers implies a number of decisions on loading,
maintenance, repair and replacement. These decisions can be made more
systematic, precise and repeatable if proper lifetime data is available. This
data has to be relevant, sufficient and accurate, for any individual transformer
of interest. Methods and strategies are proposed for an optimum selection of
significant data to be collected over the life of the transformer.

Recommendations for condition monitoring and condition assessment
facilities for transformers Many transformer monitoring techniques and
systems have been developed, offering a variety of advantages for the
transformer operator and asset manager. In order to facilitate the future
installation of such systems, there are certain sensors and facilities that should
be provided on new transformers. Review of existing systems is provided with
description of basic sensor requirement for condition monitoring. Such
facilities include external core grounding, oil sampling points, separate
neutrals for each phase, separate compartment for tap-selector, etc





Cigré can provide a set of tutorials on different subjects related to transformers. Those tutorials are a state of the art reflecting the work done by working groups They present in n easily accessible way the work done there.

There aim is to:

- Capture the knowledge and know-how developed by CIGRE SC A2 and other related SC and disseminate 
- Add value to this knowledge and information by synthesizing state-of-the-art documents 
- Improve visibility of recent development in transformer related topics 
- Identify the research that appear most promising 
- Disseminate at the regional level to reach a larger audience
It exists tutorials on :


Transformer overload performances


Transformer short circuit performances


Economics of transformer management


Partial discharge in transformers

10.3.4. Working group and task force reports 

Full progress report, scope and membership of the different groups are on the WEB site of A2 

WG A2-24 - Thermal performances (J. Declerq) created in 2003.

The WG is considering: fundamentals of thermal ageing of insulation system, thermal modeling of transformers (for monitoring system) and thermal testing of transformers (contribution to measuring uncertainties at heat run tests).

Recent adding were on gas turbine transformer sizing and thermal modeling 

We expect a closing of this group in 2008.

WG A2-26 - Mechanical condition assessment of windings (P. Picher) created in 2004.

The CIGRE Working Group A2.26 main objective is to develop a guide on the mechanical condition assessment of transformer windings using the Frequency Response Analysis (FRA) method.

The working group is divided in three task forces: 1-Guidance and introduction to FRA, 2-Techniques and 3-Interpretation.

The WG should deliver a final report soon.

WG A2-27 - Recommendations for condition monitoring facilities (P. Jarman) 

created as TF in 2003 and as WG in 2005.

A definite pattern and commonality to the requirements of the diverse monitoring systems has emerged. Communication protocols were not be considered, but the WG output may help to guide transformer data requirements for example for IEC 61850 application.

The final report has been circulated within the SC and comments are being taken care of 

A final brochure will be issued during the first part of 2008. 

WG A2-33 - Fire Safety (A. Petersen/AU) 

The aim is to prepare recommendations for transformer fire safety practices that will help transformer designers and users to define and apply best practices in the domain of transformer fire. The scope shall cover different parts, mainly: a) Avoidance of tank rupture, b) Precaution to fire victim and c) Precautions to fire origin

This Working had its first meeting in Bruges.

WG A2-34 Guide for Transformer Maintenance (C. Rajotte/CA) 

The aim is to prepare a guide for transformer maintenance that will help transformer users to define and apply best practices for transformer maintenance. The Scope shall: a) define a best practices list of periodic actions applied on line or off line, b) address condition based maintenance and c) human and material aspects of transformer maintenance, with maintenance planning, maintenance tasks tracking, maintenance resources, cost references, level of competences required for different tasks, training, on-site repair, etc. 

WG A2-35 Experiences in service with new liquids (R. Martin/UK) 

The aim is to collate and review the in-service experience of using the new fluids in a way which is relevant and beneficial to the electrical industry. Domains to be covered are : a) Basic properties like physical and chemical and electrical differences between the new fluids and mineral oil, fire safety, toxicity, etc. b) Design considerations, c) Maintenance, Retro filling practice, Handling, experiences of these new fluids with cellulose, d) Standards: Review what standards exist for these fluids, highlight deficiencies, propose remedies and e) Further work: identify the knowledge gaps/concerns and propose solutions, or work for other groups. 

JWG A2/B4-28 - HVDC Converter Transformers (M. Saravolac) created in 2004.

The design review guide will address specific aspects of HVDC transformers and their application. Concerning test specification, some new recommendations for test requirements and procedures covered will be issued in order to ensure higher reliability in service.

One of the areas under consideration is the duration of the Polarity Reversal test.

10.3.5. Last Publications

All publication are available from the site : http://www.e-cigre.org
N°323 Ageing of cellulose in mineral-oil insulated transformers 
The guide describes the normal ageing processes in the cellulose of oil impregnated insulation systems for transformers. The various cellulose materials and their properties are described. New knowledge on oxidation and hydrolysis and the influence of the chemical condition of oil and of paper together with thermal stresses are described. Also possibilities for diagnostics and for maintenance of the cellulose are discussed.
International Symposium on International standards for Ultra High Voltage 
The CD includes the papers presented during the Symposium organized jointly by CIGRE and IEC, in Beijing, 18-21 July 20007. Part of the papers presented at Poster Sessions are also included. The 47 main papers are ordered as they were discussed in the 11sessions, dedicated respectively to: - Needs and plans for UHV infrastucture (1000kV AC and 800kV DC) - System issues - Lines, Substations, Equipment, Transformers - DC - Testing - Standardization 
10.3.6. next meetings 

In 2008, the SC meeting will be part of the Paris session. The preferential subjects are the same as those of the colloquium.

