GENERAL SUMMARY OF THE DISCUSSION IN SESSION 2

by A. Robert, Chairman, and J. Hoeffelman & E. De Jaeger Rapporteurs (Belgium))
Part 1 :
LF Disturbing Phenomena

· A survey of the network harmonic impedance measurement techniques was given. It was stressed that invasive methods could also be used in MV.
· (V/(I methods are used in order to determine the network impedance at power frequency. This impedance is likely to fluctuate significantly, depending on the time and location. According to presented measurement results, the worst case reference impedance (used in standardisation) was never exceeded.
· Beside the flicker of fluorescent lighting equipment, other types of disturbances related to interharmonics were mentioned (concerning dimmer systems, audio equipment or even noise in heating plates).
· There is obviously a lack of knowledge, about the disturbances caused by components with a frequency in the range 2 to 9 kHz.
· It is possible to determine the individual flicker emission level of a particular fluctuating load, by measuring simultaneously at both sides of a transformer feeding that load. An alternative is to use an analytical approach (based on the computation of voltage fluctuations).

· Although the classical voltage dip characterisation (depth-duration) is simple to understand for non- specialists and consequently well adapted for contractual purposes, there is a need for more refined classification. This classification should be oriented towards the investigation of immunity problems. The concept of “missing energy” is important for the purpose of dimensioning mitigation solutions.

· The importance of voltage dips aggregation procedures was pointed out. It was also proposed that events (dips or interruptions) having an atmospheric origin should be discarded in the counting procedures.

Part 2 :
Power Quality

· The quality criteria that are generally considered today seem to be mostly characterised by indices related to service continuity. Differentiation is found on the basis of the consumer’s location (urban, rural) or on the basis of the voltage level. Differentiation on the basis of geographical criteria may be justified by the need for constant price of electrical energy and, on the other hand, the possible differences in the needed investments for reinforcing the network.

· The concept of “optimal quality” has been introduced, linking quality indices (related to service continuity) to the energy consumption density. According to this approach, there is an optimum corresponding to each class of density. This could be extended to each voltage quality parameter.

· Service continuity related indices are considered as not sufficient and there are pressures from industrial customers to also take voltage dips into consideration.

· Regarding permanent disturbances (such as harmonics), no reason exist to superimpose local regulations to existing international standards.

· Quality contracts should exist between Transmission System Operators (TSOs) and their customers (among which the distribution companies).

· The importance of Power Quality permanent monitoring has been pointed out (however not necessarily for all the parameters, according to certain participants), especially for contractual purposes (i.e. connection points of users, including HV/MV substations between transmission and distribution systems).

· Significant development work has been reported in the field of Power Quality data processing.

Part 3:
Electromagnetic compatibility and safety problems

-
Lightning currents or currents due to switching of LVcapacitors banks can be injected on the secondary side of MV/LV transformers and affect the primary winding. Protection of the primary winding by MOV doesn’t help.

-
Switching of LV capacitor banks produces transients (currents and overvoltages) that could affect customer loads. There could be a need to develop some new immunity standard (long transient oscillatory wave).

-
Model of distribution transformer shows that lightning overvoltage transfer from MV to LV lies in the range of  0.5 to 2.5 % depending of the load. Transfer by Earth Potential Rise (EPR) remains most severe.

-
Global earthing (or multigrounded neutral) can extend from MV to LV network and even to the customer (TN scheme). It can solve many EMC and safety (EPR) problems; but it cannot be implemented everywhere without control. However the problem is stochastic and needs a probabilistic approach (cf. IEC 60479-1).

-
In a global earthing network the EPR is normally upper bounded by If . Zg  where If  is the fault current and Zg the global impedance measured by local injection at the point where the fault occurs.

-
GSM antennas on HV towers could be at the origin of severe propagation of power frequency potential on the LV network in case of lightning and HV fault.

-
New developments are made in some countries about the MV neutral earthing scheme (impedance, resistance, Petersen…).

Part 4 :
Improving Power Quality and managing Electromagnetic fields

4.1:
 Improving Power Quality

· Measurement results may not be significant from a statistical point of view so that simulation can help in finding complete descriptions. Simulation can also help in designing mitigation solutions to Power Quality problems.
· It is important to model completely and accurately the protection devices for Power Quality simulation purposes.
· There was no unanimity to declare that simulation results could be used for contractual purposes. The improvements that could be brought to simulation software are related to load modelling and short-circuit computations (large size systems). However, these improvements are not considered as urgent.
· Methodologies need to be set up towards the assessment of the price of “non-quality”.
· It is worth for distribution companies to help customers finding solutions to their Power Quality problems. This includes participating to costs evaluations and investigating possible technical solutions, i.e. developing actual partnerships in order to propose customised solutions.
· Although some practical experiences have been mentioned, new technical solutions (power electronics based, e.g. active conditioners) seem to be difficult to launch. More classical solutions are still considered successfully in many cases.
4.2:
Electromagnetic fields

-
Standards cannot help finding a solution to the influence of magnetic fields on CRT.

-
Technical solutions are now well known (shielding, layout of LV cabling…) but are not always cost effective.

-
Managing EMF is also a question of communication (with the customers, with the authorities…).

-
The lack of international recommendation (due to the absence of established long term health effect) leads to national (regional) regulations that can differ by a factor as high as 500. 

