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ADVANCES IN INTERPRETING PARTIAL DISCHARGE TEST RESULTS FROM
MOTOR AND GENERATOR STATOR WINDINGS
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On-line partial discharge (PD) testing has been used
for decades to help maintenance personnel detect
stator winding insulation problems in motors and
generators. Specifically, the test can often find loose,
delaminated, overheated, and contaminated windings,
well before these problems lead to failure. As a result,
on-line PD testing has become an important tool for
planning machine maintenance. The test has also
found use in determining the effectiveness of any
manufacturing or repair work. With the advent of
electrical noise separation technology developed in the
1970s and 1980s, reliable on-line PD testing and basic
interpretation was made possible by plant engineering
staff with moderate training. The result has been the
widespread application of the so-called PDA and TGA
tests on machines throughout the world. Over 50% of
utility generators rated over 20 MW in the USA and
Canada now use this technology.

This widespread application has enabled the collection
over the past ten years of a database with nearly
30,000 test results. The results of a statistical analysis
of the PD results in this database shows that voltage
class, machine cooling method, and type of partial
discharge detector all are critical to interpreting test
results, whereas machine power rating, insulation type
and age of the winding are less important. Critical
values of PD, which indicate significant risk of severe
winding problems, are presented for different types of
air-cooled and hydrogen-cooled machines. Thus
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comparison of test results to the database allows a
rough assessment of the stator winding insulation
condition, without having to wait a few years for a
trend to establish itself. However, the best assessment
of the winding condition is still obtained from the trend
in PD on a single machine over time. A doubling of
the PD magnitudes every 6 months, under similar
operating conditions is a consequence of a rapid rate
of insulation deterioration. This paper shows that the
PD is affected by machine operating conditions. Thus
to obtain valid trends in PD data, the testing should be
performed under similar operating and environmental
condition

1. INTRODUCTION

Partial discharges are both a cause and a symptom of
many types of stator winding insulation system
deterioration mechanisms in motors and generators
rated 3300 V and above. Thus it is not surprising that
the on-line measurement of partial discharges has been
used to assess the need for maintenance in stator
windings since 1951 [1]. More particularly, on-line
PD measurement has been able to determine if the
electrical insulation is deteriorating due to loose coils
in the slots resulting in insulation abrasion; thermal
deterioration or load cycling leading to insulation
delamination; and electrical tracking caused by partly
conductive contamination of the endwindings [1-7].
On-line PD testing is also able to determine if
manufacturing or installation problems such as poor
impregnation with epoxy, or coils being too close
together in the endwinding, are severe enough to
shorten the winding life.
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Many methods are available to measure the PD activity
in operating machines. The electrical techniques all
rely on monitoring the current or voltage pulse that is
created whenever a partial discharge occurs. The
ecarliest methods measured the PD pulse currents by
means of a high frequency current transformer at the
neutral point [1,2]. Shortly thereafter, high voltage
capacitors connected to the phase terminals were used
to detect the PD pulses [3-5]. Capacitor sizes ranged
from 80 pF to over 1000 pF. More recently, RF
antennae are also used to detect PD in operating
machines [6]. A good overview of all the different
means for detecting PD in machines is presented in a
recent IEEE guide [7].

A particular challenge with PD measurements
performed in normal motor or generator operation is
that electrical interference (noise) often is present [7].
Noise sources include corona from the power system,
slip ring/commutator sparking, sparking from poor
electrical connections, power tool operation, and
electrostatic precipitator discharging. = This noise
obscures the PD pulses, and may cause the unwary
technician to assume that a stator winding has high
levels of PD, when in fact the high levels are caused by
the noise. The consequence is that a good winding
may be incorrectly assessed as being defective — that is
a false alarm may be given that a winding is bad, when
it is not. Such false alarms reduce the credibility of
on-line PD tests, and even today, many feel on-line PD
testing is a ‘black art’ best left to specialists.

Beginning 25 years ago, the Canadian utility industry
sponsored research to develop an objective on-line PD
test for machines that could be performed and basically
interpreted by plant staff with only a few days training.
The tests that were developed, now known generically
as the PDA test (for hydrogenerators) and TGA test
(for turbine generators and motors) emphasized
separating PD pulses from electrical noise pulses. The
noise separation methods depend on comparing the
time of pulse arrival between a pair of capacitive
couplers and/or analyzing the shape of individual
pulses [4,6]. To maximize the signal to noise ratio,
and thus also to reduce the risk of false indications, the
sensors detect the PD at frequencies 40 MHz and
higher [8]. The resulting test methods achieved their
goal and have enabled utilities to assess the winding
condition with their own staff. Around the world, over
4000 machines have the required sensors.

With the widespread application of the same on-line
test methods, a tremendous number of test results have
been accumulated in a single database. Simple
statistical analysis has been applied to the database in
order to extract information that can help test users to
better interpret PD results. This paper presents some
of the more important findings. However, the best
means to determine if a winding is significantly

deteriorated is to monitor the trend in PD activity over
time. Unfortunately, the PD magnitudes are not only
affected by the degree of insulation deterioration, but
the machine operating voltage, load, etc may also
affect results. With the availability of on-line PD
monitoring systems that continuously measure the PD
on a motor or generator, while simultaneously
acquiring machine-operating data, a better appreciation
of the effect of operating conditions on PD activity has
been obtained. Thus this paper also presents the
ranges in operating condition that enable the
measurement of valid trends of PD activity.

2. PD DATABASE
2.1 Data Presentation

All the data presented here is obtained using either 80
pF capacitive couplers (installed within the stator
winding, or at the machine terminals) or stator slot
couplers (SSCs), which are antennae installed under
the wedges in stator slots containing phase end bars
[4,6]. Once PD pulses are separated from noise, the
number, magnitude, polarity, and phase position with
respect to the 50/60 Hz ac cycle are recorded. The
pulse magnitude is measured in the absolute units of
millivolts, rather than picocoulombs, due to the
difficulty in calibrating into charge, caused by the
inductive-capacitive nature of a complete stator
winding [7]. From each test, two summary indicators
are extracted, representing all the PD pulse data
collected. =~ The peak positive and negative PD
magnitudes (+Qm and —Qm) represent the highest PD
pulses measured in mV with a repetition rate of 10
pulses per second. (Note that IEC 60270 defines the
repetition rate for Qm to be 50 or 60 pps — this was
found to cause problems in hydrogen-cooled machines
where PD may not occur every ac cycle.) For the
purpose of this study, the complete pulse magnitude
and pulse phase analysis plots are not analyzed.

It has been noted in previous papers that Qm is a
reasonable predictor of winding insulation condition
[9, 10]. That is, a high Qm measured in a winding
compared to a lower Qm in another winding, usually
implies that the former winding has more severe
problems. We believe that the Qm readings reported
here might be somewhat absolute because the pulses
are measured as traveling waves, and all oscillations
after the first peak in a single PD event are
disregarded. Since the surge impedance of a coil in a
slot is roughly the same for all sizes and types of
machines, the very wide band measurement of the first
peak in a PD pulse does not ‘see’ the entire capacitive
and inductive load of the stator winding, thus leaving
the measurement free of the effects of LC oscillations
and reflections.



2.2 Database to the End of 2000

All test results since about 1992 were combined into a
single database. This totaled 28 563 tests until the end
of 2000. This database contains many repeat tests,
sometimes performed over many years. Also, many of
the tests were done under different motor or generator
operating conditions. As described in Section 3,
machine-operating conditions can affect the PD
activity, and thus adds additional variability to the
analysis. Thus the database was carefully reduced
such that:

* only on-line PD readings obtained when the
machine was operating at or near full load at
normal operating temperature are included

* there is only one test result collected per
sensor, thus only the latest reading is
extracted

* tests were discarded where there was reason
to believe the measurement was mislabeled.

The number of statistically independent tests for each
type of machine that remained is shown in Table I.
Note that almost 50% of the reduced database comes
from hydrogenerators, since this technology was first
applied to such machines. 82% of the data was
collected using capacitive couplers, with the other 18%
came from SSCs.

Table I: Number of Independent Full Load Tests By
Machine Type

Machine Type No. of Tests Percentage
Motor 1287 18
Hydro 3435 49
Turbo 2343 33

2.3 Database Analysis Method

The database was analyzed to determine the effect on
Qm of many different factors, including:
* rated voltage of the stator winding
e rated power (i.e. size of machine)
e type of machine (motor, hydro or turbo)
*  air or high-pressure hydrogen cooling
* insulation type (asphaltic mica, polyester mica
or epoxy mica)
* sensor used and its location in the winding
(PDA type) or on the terminals (Bus type)
*  winding age.

For each set of the above factors, the range in Qm from
all the tests for the particular voltage rating, size,
sensor type, etc was established. For example Figure 1
shows a histogram of the percentage of Qm values in
each mV range obtained with capacitive couplers on
air-cooled stator windings of various voltage ratings
(using all types of insulation systems). A cumulative

version of the histogram is shown in Table II, which
also shows the maximum Qm measured as well as the
average Qm. For example, for an air-cooled 11 kV
stator measured with capacitive couplers on the
machine terminals, the average Qm from all the tests
was 148 mV, while 25% of tests had a Qm below 26
mV, 50% (the median) of the tests had a Qm below 73
mV, 75% were below 173 mV and 90% of tests
yielded a Qm below 372 mV. Thus if a Qm of 400
mV is obtained on an 11 kV, air-cooled stator, then it
is likely that this stator will have significant problems
since it has PD levels higher than 90% of similar
machines.

The effect of a particular factor on Qm was determined
by comparing the average and 90 percentile levels
between the two data sets composed of, for example,
11 kV machines and 13.8 kV machines. If there was a
significant difference in the average and 90%
distribution levels of Qm for the two sets, then we
concluded that this factor is important to interpreting
results.
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Figure 1 - Probability of occurrence of Qm levels in
air-cooled machines measured with 80 pF couplers.

2.4 Results

Table II shows the average and various percentiles of
Qm distribution measured by 80 pF capacitors at the
stator terminals of air-cooled machines rated from 2
kV to 18 kV. As the rated voltage increases, there is a
consistent and marked increase in the average and 90%
Qm measured. Not unexpectedly, the voltage rating
has a significant impact on the Qm. The higher the
voltage rating, the higher the Qm that can be expected.
In correlations with observed winding condition, we
find that if the Qm is higher than the 90% level in the
database for the same voltage class, then significant
insulation problems will be observed in a winding.
From Table II it is clear that significant insulation
problems occur with a Qm of about 90 mV for a 3,3
kV stator, while the same severity of the problem in a
13,8 kV stator occurs about 460 mV. Thus the voltage
rating, and probably the groundwall thickness, has an



important impact on how a particular Qm should be
interpreted.

Table III shows the distribution of Qm for air-cooled
stators equipped with 80 pF couplers mounted within
the stator winding, very close to the phase end coils in
a given circuit (often referred to as PDA couplers) in
hydrogenerators. Comparing Tables II and III, there is
relatively little effect of sensor location on the
distributions; although terminal mounted sensors seem
to yield slightly higher levels at many percentiles. One
would expect the sensors closer to the coils with PD to
yield higher readings. Perhaps the cause of this
unexpected result is that some sources of PD may be
more prevalent in motors and  air-cooled
turbogenerators (which constitute the majority of
machines  with  terminal  sensors) than in
hydrogenerators.

Table II: Distribution of Qm for Air-Cooled Stators,
80 pF Sensors at the Terminals

air-cooled and the pressures are similar. Similarly,
comparing Tables IV and V, it is obvious that the PD
measured with SSC sensors should be interpreted
differently from results acquired with capacitive
sensors. One reason the Qm levels are generally lower
for SSCs is that these sensors only detect PD in the slot
in which they are installed.

Table IV: Qm Distribution for Hydrogen-Cooled
Machines with 80 pF Sensors

Percentile Rated Voltage
2-4 6-8 10-12 | 13-15 | 16-18
kV kV kV kV kV
25 2 13 26 37 41
50 12 39 73 100 101
75 36 136 173 213 407
90 91 287 372 459 1751
Average 57 110 148 213 497
Max 1116 | 2176 | 2074 | 3200 | 2717
Recorded

Table III: Distribution of Qm for Air-Cooled Stators,
80 pF sensors Within the Winding

Percentile Rated Voltage
10-12kV | 13-15kV | >16kV
25 0mV 13 mV 7 mV
50 15 37 17
75 42 70 75
90 52 103 148
Average 21 68 76
Max 54 1564 1172
Recorded
Table V: Qm Distribution for Hydrogen-Cooled
Machines with SSCs, Slot PD
Percentiles Rated Voltage
13-15 16-19 20-22 23-25
kV kV kV kV
25 0 0 0 0
50 0 0 0 2
75 10 3 13 8
90 37 36 35 19
Average 15 12 13 8
Max 361 609 243 128
Recorded

Percentile Rated Voltage

6-8 10-12 | 13-15 | 16-18 | >19

kV kV kV kV kV
25 0 28 21 79 95
50 31 67 93 215 170
75 51 146 193 414 304
90 109 | 293 373 833 538
Average 41 143 174 379 312
Max 325 | 3410 | 3396 | 3548 | 3552
Recorded

The Qm distributions depend strongly on whether the
stator is cooled by air at atmospheric pressure, or by a
high-pressure gas such as hydrogen (used in large
turbo generators) or carbon dioxide (used in some
large nuclear motors). Table IV shows the Qm
distribution for high-pressure, gas-cooled machines
with PD detected via 80 pF couplers at the machine
terminals. Due to the impact of gas pressure on PD,
high-pressure gas cooled machines have a very much
reduced level of Qm associated with similar
percentiles. Clearly before interpreting a PD result,
one needs to know whether the machine is hydrogen or

Similar analysis was done for the other factors listed
above. The analysis showed that the distribution of
Qm did not depend on the power rating of the motor or
generator, as long as the voltage class, type of sensor
and type of cooling was held constant. That is, the
90% Qm level is the same for a 20 MW and a 200 MW
generator, as long as the voltage class, etc is the same.
In addition, whether the stator is in a motor,
hydrogenerator, or high-speed turbo generator had no
effect on the Qm distribution. Within the very large
standard deviation that does exist with such data, there
does seem to be a small effect of the groundwall
insulation bonding resin (asphalt, polyester or epoxy)
on the Qm distribution. Polyester and asphalt bonding
materials tended to have higher Qm at the lower
percentiles, but this difference disappeared on the
machines with a Qm higher than 90% of other
machines. As a result, the 90% levels for all types of
groundwall insulation systems seem to be well
represented by Tables II-V.

Perhaps the most surprising result obtained from the
statistical analysis of the database was that the
distribution of Qm was essentially unaffected by the
year the stator winding was installed. PD results in the
database came from machines that were from a few




months old to greater than 50 years old. That there
was no general trend that older machines have higher
PD implies that both older windings and new windings
can have high PD activity. A new stator winding does
not guarantee that high levels of PD, and thus a rapid
rate in insulation deterioration, can not occur.

3. IMPACT OF OPERATING CONDITIONS ON
PARTIAL DISCHARGE

3.1 Importance of Trending PD

Even with the ability to compare results to a database
as described in Section 2, the trend in the PD activity
over the years is still the most powerful means to
determine the rate of insulation degradation. If the
volume of a void or other defect is increasing,
implying that the winding is closer to failure since
more and more of the thickness of the insulation is
compromised, then physical principles indicate that the
magnitude of the PD will increase. Over 20 years of
experience (where test results are compared to actual
winding insulation condition) show that a doubling of
Qm every six months or so indicates rapid aging.
Where such rapid increases in PD occur, pro-active
maintenance is advisable, especially if the activity is
already high in comparison to other similar machines
in the database.

Winding deterioration is not the only factor that is
known to affect Qm. Various motor and generator
operating conditions, as well as environmental factors,
can also affect the PD activity. Although some of
these influences have been known for over 15 years
[10,11], the application of on-line continuous
monitoring systems on hundreds of motors and
generators has made the quantification of the effects
much more rigorous [12,13].

The following describes the nature of the effect of each
parameter. Note that although one may desire
repeatable test conditions to ensure reliable trending,
the following parameter effects are useful to help
determine what failure mechanism may actually be
occurring in any particular machine.

3.2 Voltage Effect

PD is very strongly affected by voltage, no matter what
the failure process of the stator winding is. The higher
the voltage, the greater the PD magnitude, and as well,
the more voids within the insulation that are likely to
experience PD [8]. Consequently, the motor or
generator operating voltage must be maintained very
close from test to test.

3.3 Power or Load Effect

Experience indicates that windings that are tight in the
stator slot will not experience a load effect, i.e. change
the PD activity as the load changes. However, if the
windings are loose, then, as the load increases, the
magnetic forces acting on the coils or bars will
increase with the current squared. This will increase
the maximum space between the coil surface and the
stator core during the 100 or 120 Hz bar vibration
induced by the forces, increasing the PD magnitude
(Qm). The first published example showed that on a
hydrogen-cooled synchronous condenser, the Qm
increased by more than 300% in changing the load
from near 0 to full power [11]. Thus, if windings are
loose, to enable reliable trending over time, the current
must be kept constant. Furthermore, in synchronous
machines, the ratio of reactive to real power should
also be constant. Otherwise, the relationship between
the instantaneous stator winding voltage and when the
largest ‘voids’ will appear between the coil surface and
the core will change, affecting the energy stored in the
void capacitance at the point of breakdown. Since the
load also impacts the winding temperature, the
power/load effect may be confounded with the
temperature effect.

3.4 Temperature Effect

The stator winding temperature, as measured between
the top and bottom coils/bars in a slot, can either
increase or decrease the PD activity. As with the load
effect, if the winding is in good condition, there will be
no temperature effect on PD.

A negative temperature effect occurs in delaminated
groundwall insulation, which usually occurs as a result
of long term overheating or load cycling. At low
temperatures, PD occurs in the voids within the
groundwall. As the winding heats up, the copper
conductors and the insulation expands due to the
coefficient of thermal expansion. Since the stator core
remains at essentially the same temperature, the stator
slot remains the same size. The expansion of the
copper and the insulation thus squeezes any voids, both
reducing the number of voids and the thickness of the
voids. That is, as the temperature increases, the Qm
may decrease by 300% or more in a severely
delaminated winding [12].

A positive temperature effect on PD can occur if there
are problems with the semiconductive (slot) coating
and/or the silicon carbide stress relief coating at the
slot exits. Increasing temperature increases the
resistance of these coatings, which reduces their
effectiveness in controlling the electric stress, thus
increasing Qm. If the coatings are in good condition,
no PD will occur in their vicinity, and thus, there will
be no temperature effect.



3.5 Pressure Effect

The air or hydrogen pressures in the machine have a
direct influence on the breakdown strength of the gas
in a void or on the coil/bar surface. By Paschen’s Law,
the breakdown voltage (or stress) increases
approximately linearly with pressure, which decreases
the likelihood that any particular void will break down.
Thus, as the gas pressure increases, the PD activity
decreases. Normally, the usual atmospheric pressure
changes from day to day will not have a significant
(>25%) impact on the PD in air-cooled machines.
However, the variations in hydrogen pressure can
significantly affect PD activity in hydrogen-cooled
machines [14]. Like the voltage effect, the pressure
effect will occur whether or not there is significant
deterioration of any kind.

3.6 Humidity Effect

If windings are clean and dry, and there is sufficient
spacing between coils/bars in the endwinding, there
will be no PD, and consequently there seems to be no
humidity effect. However, with insufficient spacing,
or with coils that are polluted and suffering from
electrical tracking, PD will occur that can be strongly
affected by the humidity. For contamination-induced
PD, the effect could possibly occur because the higher
the humidity, the more effectively the moisture in the
air will grade the electric field, reducing the influence
of electric field enhancements from electrical tracking,
etc. Consequently, reduced PD usually exists at a
higher humidity. Figure 2 shows the impact of
ambient humidity on Qm for a 4,1 kV motor winding
with known contamination. To date, insufficient data
has been accumulated to conclusively pinpoint the
allowable range in humidity where it is possible to
limit the PD change to less than 25%.

Date
[==MeanNQNPIus=-MeanNQNMinus _MeanQmPlus — MeanQmMinus*~ Internal relative humidjty

Figure 2: The effect of humidity on Qm for a
4,1 kV motor with known endwinding
contamination. The readings were taken over
a several day period with a continuous PD
monitor.

3.7 Implications for Reliable Trending

Table VI shows the parameters that can affect Qm,
and thus which need to be controlled if a valid trend in
winding condition is to be established. In general, if
tests are repeated with parameters outside of the range
shown, PD may increase or decrease by more than
25% due to the parameter alone. Thus to determine if a
winding has deteriorated over time, one must compare
tests with the parameters approximately the same.
Otherwise, any increase in PD over the years may
actually result from a decrease in temperature, an
increase in load or an increase in voltage - NOT due to
a deteriorating winding. Since it may be difficult to
control these parameters during tests, their potential
impact on the interpretation should be acknowledged.
If the Qm is low in comparison to the 90th percentiles
in Tables II-V, then only the voltage and gas pressure
need to be controlled.

Table VI: Parameters that Need to be Controlled for
Trending Tests

Parameter Control Tolerance
Stator Voltage +/- 2%
Load +/- 10%
Real Power +/- 10%
Reactive Power (including | +/- 10%
direction)

Stator Winding +/-5°C
Temperature

Gas Pressure +/- 30 kPa
Gas Humidity ?

4. CONCLUSIONS

1. With many thousands of machines monitored, some
for as long as 25 years with the same method, on-line
partial discharge testing has become a recognized,
proven tool to help maintenance engineers identify
which stator windings need off-line testing, inspections
and/or repairs.

2. With almost 30 000 test results acquired with the
same test methods, what constitutes a winding with
low, moderate or high PD has been approximately
defined. Tables II-V enable test users to identify to
some degree which machines are likely to suffer from
stator groundwall insulation deterioration, with only a
single measurement on a machine. The levels are only
valid with 80pF capacitors or SSC sensors.

3. Within the statistical accuracy possible with several
thousands of independent results, it seems that critical
PD levels only depends on voltage rating, whether the
machine is air or hydrogen cooled, and the specific
type of sensor and instrumentation used.




4. The trend in PD over time is still the most reliable
way to identify which machines need maintenance.
However, since the PD activity is not only affected by
deterioration, but also by operating load, voltage,
temperature, gas pressure and humidity, these factors
must be similar for direct comparison of tests. Trend
data acquired when these factors are about the same
will enable the maintenance engineer to detect stator
insulation problems at the earliest possible time.

5. REFERENCES

1. J. Johnson, M. Warren, “Detection of Slot
Discharges in High Voltage Stator Windings During
Operation”, Trans. AIEE, Part II, 1951, p. 1993.

2. J.E. Timperly, E.K. Chambers, “Locating Defects in
Large Rotating Machines and Associated Systems
Through EMI Diagnosis”, CIGRE, Paper 11-311,
1992.

3. M. Kurtz, J.F. Lyles, “Generator Insulation
Diagnostic Testing, IEEE Trans. PAS, Sept 1979, p.
1596.

4. M. Kurtz, et al, “Diagnostic Testing of Generator
Insulation Without Service Interruption”, CIGRE,
Paper 11-09, 1980.

5. G. Liptak, R.H. Schuler, “Experience with
Diagnostic and Monitoring Methods on Generator
Windings in Relation to Remaining Service Life”,
CIGRE, Paper 11-304, 1992.

6. H.G. Sedding, et al, “A New On-Line Partial
Discharge Test for Turbine Generators”, CIGRE,
Paper 11-303, 1992.

7. 1EEE 1434-2000, IEEE Guide to the Measurement
of Partial Discharges in Rotating Machinery

8. G.C. Stone, “Importance of Bandwidth in PD
Measurement in Operating Motors and Generators,”
Trans DEI, Feb 2000, pp6-11.

9. H.G. Sedding, et al, “On-Line PD Measurements on
Turbine Generators-Experience with Stator Slots and
Bus Coupler Measurements”, CIGRE, Paper 11-207,
Sept. 1998.

10. M. Kurtz, J.F. Lyles, G.C. Stone, “Application of
PD Testing to Hydrogenerator Maintenance”, IEEE
Trans PAS, August 1984, pp2148-2156.

11. W. McDermid, J.C. Bromley, “Experience with
Directional ~ Couplers  for  Partial  Discharge
Measurements on Rotating Machines in Operation”,
IEEE Trans. EC, June 1999, pp175-184.

12. B.A. Lloyd, S.R. Campbell, G.C. Stone,
“Continuous On-Line PD Monitoring of Generator
Stator Windings,” IEEE Trans EC, Dec 1999, pp1131-
1137.

13. B. Lloyd, M. Susnik, S. Zelinger “Development
Of An Inexpensive Continuous Partial Discharge
Monitoring System For Hydrogenerator Stators,” Proc.
HydroVision Conference, August 2000.

14. H. G. Sedding, et al, “The Relationship Between
PD Activity and Hydrogen Diffusion in Epoxy Resin
and Epoxy Mica Composites,” Proc IEE DMMA
Conference, June 1988.



	List of Papers / Liste des rapports
	=================================================
	Group / Groupe 11: Rotating Machines / Machines tournantes 
	Summaries of group 11
	Résumés du groupe 11
	Special Report for Group 11 (Rotating Machines) by B. GOTT
	--> Rapport spécial du Groupe 11 (Machines tournantes) par B. GOTT (sur Internet)
	=================================================
	11-101: Investigations of partial discharges in generator coil bars by means of acoustic emission method : acoustic images and location, by F. WITOS - Z. GACEK (Poland)
	11-102: Trends in insulation systems for generator HV-windings, by A. BOCK - R. JOHO - T. BAUMANN - C-E. STEPHAN (Switzerland)
	11-103: Design summary for Xiao Lang Di hydrogenerator, by LIU GONGZHI (China)
	11-104: Air-cooled large turbine generator with inner cooler ventilation system, by K. HATTORI - K. IDE - K. KOBASHI - T. WATANABE (Japan)
	11-105: Impacts on turbine generator design by the application of increased thermal conducting stator insulation, by M. TARI - K. YOSHIDA - S. SEKITO - H. HATANO (Japan) - R. BRÜTSCH - A. LUTZ (Switzerland)
	11-106: Influence of customers specifications upon design features of EPR turbogenerator, by L.W. MONTGOMERY - R CHIANESE - P.H. SAM - R. WARD (USA) K. SEDLAZECK - W. ADELMANN - H. BAILLY - I. GAHBLER - H. HARDERS - W. WEISS - B. SCHOLZ - S. HENSCHEL U. KAINKA
	11-107: Air-cooled turbogenerator series for a changing market, by M. ISELI - B. ZIMMERLI (Switzerland) - K. MAYOR (United Kingdom) - M. VERRIER - Y. SABATER (France)
	=================================================
	11-201: Hydrogenerator EL CID results referred to high flux ring test results, by G.K. RIDLEY on behalf of Study Committee 11
	11-202: Advances in interpreting partial discharge test results from motor and generator stator windings, by G.S. STONE - V. WAREN - H.G. SEDDING - W. McDERMID (Canada) 
	11-203: PD identification and fault localization in power plants by means of remote controlled pulse propagation measurements, by R. KOZIEL - R. AUMANN - R. MEISSNER - S. PIEL (Germany) 
	11-204: Development of a method for the assessment of the stator windings insulation systems of hydrogenerators, by J. PLANCON - A. PETIT - M. MAZZOCCO (France) 
	11-204F: Elaboration d'une méthode d'évaluation des isolations statoriques des alternateurs hydrauliques, par J. PLANCON - A. PETIT - M. MAZZOCCO (France) 
	11-205: Deformation of the rotor and stator forms of the hydrogenerator at hydroelectric power station "Djerdap I" in the course of exploitation, by D. PETROVIC - R. ALBIJANIC - V. MILOSAVLJEVIC - S. STOJKOVIC (Yugoslavia) 
	11-206: Design and experience feedback of turbogenerator retrofit packages to the United States, by H. HARRISON - H. HOLLAUF (USA) - J-L. LAPOINTE (France) 
	11-207: The application of ESKOM's generator care philosophy to increase generator reliability, by S.A. HIGGINS - G.J. COETZEE - A. SURENDRA - D. TARRANT - W. PIENAAR - A. MITCHELL (South Africa) - P. MACHARD - M. THIERY (Europe) 
	11-208: Experience based on the analysis of insulation condition on large high voltage rotating machines in Korean utilities, by H.D. KIM - Y.H. JU - K.J. LIM - K.B. CHO - D.H. PARK (Korea) 
	=================================================
	11-301: Performance of pump motors during a system fault for the Great Man Made River project, by H. H. SHERWALI - I. S. FALAH - M. MOKHTAR (Libya) - QUE BUI-VAN - J. LEMAY - (Canada) 
	11-302: Turbine Generator specific maintenance during their long time standby duty to prevent their failure condition, by V.L. KARAPAZYUK - F.L. KOGAN (Russia) 
	11-303: Solutions for the mechanical and electromagnetic problems in bulb type hydropower unit, by Z. MALJKOVIC - S. TESNJAK - M. PAVLICA - V. JARIC - I. BACINGER - D. MAGIC - D. DVEKAR (Croatia) 
	11-304: 500 MW generator noise and vibration problem, by B.N. OJHA - S.R. YADAV - D.K. SOOD (India) 

	Group / Groupe 12: Transformers / Transformateurs 
	Summaries of group 12
	Résumés du groupe 12
	Special Report for Group 12 (Transformers) by P. BOSS
	--> Rapport spécial du Groupe 12 (Transformateurs) par P. BOSS (sur Internet)
	=================================================
	12-101: Ageing and moisture analysis of power transformer insulation systems, by A.J. KACHLER - T. LEIBFRIED - A. KÜCHLER - B. BREITENBAUCH - (Germany) W.S. ZAENGL - V. DER HOUHANESSIAN (Switzerland) 
	12-102: Condition assessment and lifetime extension of power transformers, by V.V. SMEKALOV - A.P. DOLIN - N.F. PERSHINA (Russia) 
	12-103: Experiences from on-site transformer oil reclaiming, by O. BERG - K. HERDLEVAR (Norway) - M. DAHLUND - K. RENSTRÖM (Sweden) A. DANIELSEN - (Denmark) U. THIESS (Germany) 
	12-104: Technical and Economic assessment of power transformers, the Polish practice, by R. SOBOCKI - M. KAZMIERSKI - W. OLECH (Poland) 
	12-105: Estimation and minimization techniques of eddy current losses in transformer windings, by A. SALEH - A. ADLY - T. FAWZI - A. OMAR - S. EL-DEBEIKY (Egypt) 
	12-106: Life assessment of power transformers to prepare a rehabilitation based on a technical-economical analysis, by P. BOSS - T. HORST - P. LORIN - K. PFAMMATTER (Switzerland) - A. FAZLAGIC - M. PERKINS (USA) 
	12-107: Improvement in maintenance and inspection and pursuit of economical effectiveness of transformers in Japan, by T. KAWAMURA - Y. FUSHIMI - T.I SHIMATO - N. AMANO - Y. EBISAWA - N. HOSOKAWA (Japan) 
	12-108: Condition based evaluation of net transformers - experience from a new ranking procedure, by L. PETTERSSON - J.O. PERSSON - K.I. WALLDEN (Sweden) - N.L. FANTANA (Germany) 
	12-109: Design process for reliable and cost effective transformers, by M.P. SARAVOLAC (United Kingdom.) 
	12-110: Experienced-based evaluation of economic benefits of on-line monitoring systems for power transformers, by S. TENBOHLEN - T. STIRL - M. STACH - B. BREITENBAUCH - R. HUBER (Germany) J. BALDAUF - P. MAYER - G. BASTOS (Brazil) 
	12-111: French experience with decision making for damaged transformers, by J.P. TAISNE - J.P. PATELLI - A. TANGUY - F. DEVAUX - S. RYDER - E. CHEMIN (France) 
	12-111F: Expérience française de la maintenance et de la prise de décision en cas d'avarie des transformateurs, par J.P. TAISNE - J.P. PATELLI - A. TANGUY - F. DEVAUX - S. RYDER - E. CHEMIN (France) 
	12-112: A probabilistic approach to transformer overloading, by A. MAJID - M. A. AL-MULHIM (Saudi Arabia) 
	12-113: Extension of the lifetime and increase of the transformer operation safety on the grid, by V.A. PANTIC - D.V. PANTIC - B. MIROSAVLJEVIC (Yugoslavia) 
	12-114: On site repair of HV power transformers, by J.C. MENDES - R.A. MARCONDES (Brazil) J. WESTBERG (Germany) 
	12-115: The impact of economic and reliability considerations on decisions regarding the life management of power transformers, by T. BRECKENRIDGE -T. HARRISON -J.A. LAPWORTH -S. WHITE - E. MacKENZIE (United Kingdom) 
	12-116: Analysis, simulation and testing of transformer insulation failures related to switching transients overvoltages, by H. DE HERDT - J. LOPEZ-ROLDAN - J. DECLERCQ - T. SELS - D. VAN DOMMELEN (Belgium) - M. POPOV - L. VAN DER SLUIS (The Netherlands)

	Group / Group 13: Switching Equipment / Appareillage de coupure
	Summaries of group 13
	Résumés du groupe 13
	Special Report for Group 13 (Switching Equipment) by A.L.J. JANSSEN
	--> Rapport spécial du Groupe 13 (Appareillage de coupure) par A.L.J. JANSSEN (sur Internet)
	=================================================
	13-101: Generator circuit-breaker : SF6 breaking chamber - Interruption of current with non-zero passage - Influence of cable connection on TRV of system fed faults, by D. DUFOURNET - J.M. WILLIEME (France) 
	13-101F: Disjoncteurs de générateur : chambre de coupure SF6 - Coupure de courants avec passages par zéro retardés - Influence des connexions par câbles sur la TTR en coupure de défauts alimentés par le réseau, par D. DUFOURNET - J.M.
	13-102: Protection of capacitor banks in power networks in special stress conditions, by E. ANDERSON - Z. CIOK - J. KAROLAK - J. WISNIEWSKI (Poland) 
	13-103: Severe duties on high voltage circuit-breakers observed in recent power systems, by H. HAMADA - Y. KASAHARA - T. SHIMATO - K. HIRASAWA - K. SUZUKI - T. YOSHIZUMI (Japan) 
	13-104: Evaluation of interruption capability of gas circuit-breakers on large time constants of DC component of fault current, by K. NAKANISHI - A. KOBAYASHI - K. HIRASAWA T. SUGIYAMA - T. SHIMATO - K. CHIYAJO (Japan) 
	13-105: Limitations of high-power testing methods for EHV and UHV circuit-breakers, by A.L.J. JANSSEN - L.H. TE PASKE - R.P.P. SMEETS (The Netherlands) - Y.J. SHIN (Korea) 
	13-106: Evolution of stresses in distribution networks and their impact on testing and certification of medium-voltage switchgear, by R.P.P. SMEETS - L. VAN DER SLUIS (The Netherlands) - D.F. PEELO - J.H. SAWADA (Canada) 
	13-107: Application of 500 kV circuit-breakers on transmission line with MOV protected series capacitor bank, by B.L. AVENT - D.F. PEELO - J.H. SAWADA (Canada) 
	13-108: New switching and current limiting technologies - Application and system requirements, by H. SCHMITT - R. KREBS - K. KUNDE - R. WITZMANN - M. KLEIMAIER (Germany) 
	13-109: TRVs accross circuit-breakers of series compensated lines. Analysis, design and operation experience in the 420 kV Turkish grid, by F.M. GATTA - F. ILICETO - S. LAURIA (Italy) - B. DILLI (Turkey) 
	=================================================
	13-201: Transformer controlled switching taking into account the core residual flux - A real case study, by A. MERCIER - A. SALIBI - Y. FILION - E. PORTALES - (Canada)
	13-201F: Manoeuve contrôlée de transformateurs tenant compte du flux magnétique rémanent - Etude de cas réel, par A. MERCIER - A. SALIBI - Y. FILION - E. PORTALES - (Canada)
	13-202: Double and single break vacuum interrupters for high voltage application - Experiences on real high voltage demonstration tubes, by H. KNOBLOCH - S. GIERE (Germany) - J. SEDLACEK (Czech Republic) 
	13-203: Motor drive with electronic control for HVAC circuit-breakers, by A. BOSMA - R. THOMAS (Sweden) F.J. KOERBER (Germany) - R. CAMERONI (Italy) 
	13-204: Ten years of service experience with controlled circuit breaker switching in the Swedish regional network, by A. HOLM - R. NORDIN - P. NORBERG (Sweden) 
	13-205: Switching performance of two vacuum interrupters in series, by D. KÖNIG - T. BETZ - H. FINK - M. HEIMBACH - H. BLECHSCHMIDT - T. FUGEL - (Germany) - K. FRÖHLICH -(Switzerland) 
	13-206: On controlled switching of high voltage unloaded transmission lines, by J.P. DUPRAZ - H. SIGUERDIDJANE - F. BOUDAOUD - P. BASTARD - M. COLLET J. MARTIN - T. JUNG (France) U. SAMITZ (Austria) 
	13-206F: La manoeuvre synchronisée des lignes de transport, par J.P. DUPRAZ - H. SIGUERDIDJANE - F. BOUDAOUD - P. BASTARD - M. COLLET J. MARTIN - T. JUNG (France) U. SAMITZ (Austria) 
	13-207: Use of controlled switching systems in power system to mitigate switching transients. Trends and benefits - Brazilian experience, by P.C. FERNANDEZ - C. RIBEIRO ZANI - P.C. VAZ ESMERALDO - J. AMON FILHO (Brazil) 
	=================================================
	13-301: A novel arcing monitoring system for SF6 circuit- breakers, by K. LEHMANN - L. ZEHNDER - M. CHAPMAN (Switzerland) 
	13-302: Measurement of life and life extension : A utility view by National Grid UK, by J. REID - U. BRYAN (United Kingdom) 
	13-303: A procedure for allocating limited resources to circuit-breaker planned maintenance, by A. HIGGINS - J. CORBETT - C. KELLEHER (Ireland) 
	13-304: Stress of HV-circuit-breakers during operation in the networks : German utilities' experience, by G. BALZER - R. MEISTER - J. BECKER - V. REES - C. NEUMANN (Germany) C.E. SÖLVER (Sweden) 

	Group / Groupe 14: HVDC Links and AC Power Electronic Equipment / Liaisons CCHT et matériels d'électronique de puissance en courant alternatif 
	Summaries of group 14
	Résumés du groupe 14
	Special Report for Group 14 (HVDC Links and AC Power Electronic Equipment) by P. LIPS and J. VITHAYATHIL
	--> Rapport spécial du Groupe 14 (Liaisons CCHT et matériels d'électronique de puissance en courant alternatif) par P. LIPS et J. VITHAYATHIL (sur Internet)
	=================================================
	14-101: A survey of the reliability of HVDC systems throughout the world during 1999-2000, by I. VANCERS - D.J. CHRISTOFERSEN - A. LEIRBUKT - M.G. BENNETT On behalf of Study Committee 14 
	14-102: HVDC Operation in the New Zealand deregulated electricity market, by M. ZAVAHIR - P. MILOSEVIC - N. PAHALAWATHTHA - D. WESTENRA (New Zealand) 
	14-103: Experience of reconstruction and expansion of Vyborg back-to-back HVDC link, by V.N. IVAKIN - V.D. KOVALEV - N.S. LAZAREV - R.A. LYTAEV - A.K. MAZURENKO - L.L. BALYBERDIN - Y.S. KRAICHIK - A.A. SMIRNOV -(Russia) 
	14-104: NYPA convertible static compensator validation of controls and steady state characteristics, by B. FARDANESH - A. EDRIS - B. SHPERLING - E. UZUNOVIC - S. ZELINGHER - L. GYUGYI - L. KOVALSKY - S. MACDONALD - C. SCHAUDER (USA) 
	14-105: Enhancement of Egyptian power system stability using adaptive-fuzzy logic control for power system stabilizers or for Flexible AC Transmission Systems (FACTS), by M.Z. EL-SADEK - G. EL-SAADY - A. HEMIEDA - M. ABOULSOUD (Egypt) 
	14-106: The Kii channel HVDC link in Japan, by T. SHIMATO - T. HASHIMOTO - M. SAMPEI (Japan) 
	14-107: Role and new technologies of STATCOM for flexible and low cost power system planning, by M. YAGI - T. TAKANO - T. SATO - I. IYODA - K. TEMMA (Japan) 
	14-108: The direct link VSC based HVDC project and its commissioning, by B.D. RAILING - J.J. MILLER (USA) - G. MOREAU (Canada) J. WASBORG - Y. JAING-HAFNER - (Sweden) D. STANLEY (Australia) 
	14-109: Conceptual design of impedance monitor for HVDC station, by K. TOMIYAMA - (Japan) - S. IHARA - R.J. PIWKO - E.R. PRATICO - J.J. SANCHEZ-GASCA - R.A. WALLING (USA) 
	14-110: Tian Guang HVDC power transmission project - Design aspects and realization experience, by H. HUANG - H.J. ALBRECHT - K. SADEK - U. WEINGARTEN (Germany) - PENG BAOSHU - RAO HONG - YU JIANGUO (China) 
	14-111: Experience from the licensing process for the North Sea HVDC interconnections. Possible consequences for future submarine links, by K. FAUGSTAD - H. BORGEN - N.H. JENDAL - J.E. SKOG - A. STRANDEM (Norway) 
	14-112: Possibilities of multifunctional FACTS application in the European electric power system under the changing conditions of the liberalised electricity market, by N. SCHNURR - U. BACHMANN - F. BERGER - R. REINISCH - I. ERLICH - M. HÄUSLER - M. LÖSING
	14-113: Customized power quality improvement in distribution systems, by M. HÄUSLER - T. HAMMERSCHMIDT - B. RATERING-SCHNITZLER - O. SCHMITT (Germany) 
	14-114: Building India's Grid : an examination of the infrastructure benefits of HVDC transmission, by J.D. WHEELER - B.R. ANDERSEN - S. SADULLAH (United Kingdom) - R. GULATI - V. K PRASHER - D. KUMAR (India) 
	14-115: A 500 kV soft-switching HVDC tap, by M. AREDES - C.M. J.C.M. PORTELA - A.F.C. AQUINO - C.A.O. PEIXOTO (Brazil) 
	14-116: The Italy-Greece HVDC link, by A. GIORGI - R. RENDINA - C. MARCHIORI - G. PAZIENZA - S. CORSI - C. PINCELLA - M. POZZI - A. ORINI - R. GRAMPA (Italy) G. GEORGANTZIS - (Greece) - K.G. DANIESSON - H. JONASSON (Sweden) 
	14-117: Electrical supply for offshore installations made possible by use of VSC technology, by K. ERIKSSON - N. HÖRLE - A. MAELAND - T. NESTLI (Sweden) 
	14-118: The specification and control of the phase shifting transformers for the enhanced interconnection between Northern Ireland and the Republic of Ireland, by R. SWEENEY - P. O'DONOGHUE - P. GAFFNEY - (Ireland) G. STEWART - (United Kingdom) 
	14-119: Feasibility study on the application of FACTS technologies to enhance the operation of the Portuguese transmission system in a scenario with renewable energy sources, by R.M.G. CASTRO - J.M. MEDEIROS PINTO (Portugal) 
	14-120: Design, testing and Commissioning of first 420 kV, 50 Mvar controlled Shunt Reactor in India, by S.V.N. JITHIN SUNDAR - S.C. BHAGERIA - C.D. KHODAY - A. SINGHAL - A.R.C. RAO - J.S. KUNTIA - M. ARUNASHALAM - M.I. KHAN - M. ARUNASHALAM - M.M. GOSWAMI
	14-121: Operational experiences of Chandrapur 2 X 500 MW HVDC back-to-back station, by V.K. PRASHER - D. KUMAR - R. SURI - R.S. GUPTA - A. JOSHI - S. MUKOO (India) 
	=================================================
	14-201: Integration of large scale wind parks in the Dutch power system : a comparison of the behaviour of constant and variable speed wind turbines, by J.G. SLOOTWEG - S.W.H. DE HAAN - W.L. KLING - L. VAN DER SLUIS (The Netherlands) 
	14-202: Control of wind power generation with inertial energy storage system, by J.L. ZAMORA - F. FERNANDEZ-BERNAL - L. ROUCO - R. CRIADO - J.M. RODRIGUEZ (Spain) 
	14-203: Medium voltage direct current (MVDC) coupling in the liberalized market, by D. POVH - I. HÜBEL - B. BUCHHOLZ - M. WEINHOLD (Germany) 
	14-204: The challenge of integrating large scale offshore wind farms into power systems, by K.H. SOBRINK - H. ABILDGAARD -(Denmark) - R. BELHOMME - E. JONCQUEL - (France) - D. WOODFORD (Canada) 

	Group / Groupe 15: Materials for Electrotechnology / Matériaux pour l'électrotechnologie 
	Summaries of group 15
	Résumés du groupe 15
	Special Report for Group 15 (Materials for  Electrotechnology) by J.T. HOLBØLL and T.R. BLACKBURN
	--> Rapport spécial du Groupe 15 (Matériaux pour  l'électrotechnologie) par J.T. HOLBØLL et T.R. BLACKBURN (sur Internet)
	=================================================
	15-101: Database for 330 - 750 kV transmission line insulation : structure, data mining, use for the purpose of improvement of line operation, by A.A. SMIRNOV - P.I. ROMANOV (Russia) 
	15-102: Transformer state assessment : self -organizing maps as an intelligent on-line data processor, by A. SCHENK - S. NATALE - A. GERMOND P. BOSS (Switzerland) A.LAM (Canada) 
	15-103: Innovation of GIS insulation monitoring techniques and application to remote monitoring system, by F. ENDO - H. HAMA - S. MATSUMOTO - S. HIRONAKA (Japan) 
	15-104: Knowledge rules support for CBM of power cable circuits, by E. GULSKI - F.J. WESTER - W. BOONE - E.F. STEENNIS - E.R.S. GROOT - J. PELLIS - B.J. GROTENHUIS (The Netherlands) 
	15-105: Pollution flashover fault analysis and forecasting using neural networks, by A.D. TSANAKAS - G.I. PAPAEFTHIMIOU - D.P. AGORIS (Greece) 
	15-106: Development of a partial discharge analysis method to assess the dielectric quality of GIS, by A. GIRODET (France) - J.J. SMIT - S. MEIJER (The Netherlands) 
	15-107: Data mining techniques to assess the condition of high voltage electrical plant, by A.J. McGRAIL - D.M. ALLAN - E.R.S. GROOT - E. GULSKI D. BIRTWHISTLE - T.R. BLACKBURN 
	15-108: EHV current transformers - Failure Mode Analysis and evaluation leading to corrective and preventive actions for reliability enhancement, by PRAMOD RAO - J.G. KULKARNI - P.J. THAKKAR - V.K. PRASHER (India) 
	15-109: Cable diagnosis based on defect location and characterization through partial discharge measurements, by M. DE NIGRIS - G. RIZZI - F. OMBELLO - F. PULETTI - A. CAVALLINI - G. C. MONTANARI - M. CONTI (Italy) 
	=================================================
	15-201: Internal insulation failure mechanisms of HV equipment under service conditions, by A.K. LOKHANIN - G.Y. SHNEIDER - T.I. MOROZOVA (Russia) V-V. SOKOLOV - V.M. CHORNOGOTSKY (Ukraine) 
	=================================================
	15-301: Long term performance of SF6 insulated systems, by all members of Task Force 15.03.07 of WG 15.03 on behalf of SC15 
	15-302: Transformer ageing research on furanic compounds dissolved in insulating oil, by I. HÖHLEIN - H. LÜTKE - A.J. KACHLER (Germany) 
	15-303: Methodologies and Models to improve the reliability of service aged electrical insulation, by D. ALLAN - T.R. BLACKBURN - R. SHEEHY (Australia) 
	15-304: Separation of ageing and moisture impacts on transformer insulation degradation, by polarisation measurements, by T.K. SAHA - Z.T. YAO (Australia) 
	15-305: Hydrophobicity changing of silicone rubber insulators in service, by S. WANG - X. LIANG - X. WANG - Z. LI - Z. CHENG - Z. GUAN - L. WANG - Y. ZHOU - Y. YIN (China) 
	15-306: Effect of sandstorms with charged particles on the flashover and breakdown of transmission lines, by M. M. AWAD - H. M. SAID - B. A. ARAFA - A. EL-HADY SADEEK (Egypt) 
	15-307: Evacuation of space charges trapped in the XLPE insulation and relaxation of its mechanical stresses in function of the temperature in order to increase its lifetime in service, by G. PLATBROOD - J. BECKER - X. DELREE - G. GEERTS (Belgium) 
	=================================================
	15-401: Management of particle contamination in GIS/GITL by electrode coating, by M.M. MORCOS - S. ZHANG (USA) K.D. SRIVASTAVA (Canada) 
	15-402: Evaluation of polymeric insulating materials under polluted conditions, by L.S. NASRAT - A. NOSSEIR -(Egypt) 
	15-403: Development of the Bi-2212 superconductor for high voltage magnets and evaluation of the temperature and magnetic stability, by Y. JOHGO - S. NAGAYA - N. HIRANO - S. IOKA - T. HASEGAWA M. SHIMADA (Japan) 
	15-404: Evaluation of the material reliability for polymeric direct current cables, by J.O. BOSTROM (USA) - A. CAMPUS (Belgium) - R.N. HAMPTON - U.H. NILSSON (Sweden) 

	Group / Groupe 21: HV Insulated Cables / Câbles isolés à haute tension 
	Summaries of group 21
	Résumés du groupe 21
	Special Report for Group 21 (HV Insulated Cables) by R. SCHROTH
	--> Rapport spécial du Groupe 21  (Câbles isolés à haute tension) par R. SCHROTH (sur Internet)
	=================================================
	21-101: Managing the ratings of underground cable circuits, by K. McINTYRE - G. BUCEA - J.S. LYALL - H.C. ZHAO (Australia) 
	21-102: Auckland CBD Reinforcement Project - Cable installation in New Zealand tunnel, by N. Ur RAHMAN - K. BARBER (Australia) 
	21-103: Monitoring overvoltages in underground HV cable distribution networks, by V. DIKOY - V. KACHESOV - V. LARIONOV - A. OVSYANNIKOV (Russia) 
	21-104: Prequalification test experience on EHV XLPE cable systems, by A. BOLZA - B. PARMIGIANI - F. DONAZZI - C. BISLERI (Italy) 
	21-105: Reliable HV & EHV XLPE cables, by R.N. HAMPTON (Sweden) J.O. BÖSTROM - E. MARSDEN (USA) A. CAMPUS (Belgium) 
	21-106: Dry type outdoor termination with new stress control management, by U. AMERPOHL - M. KIRCHNER - G. MALIN - B. BÖTTCHER (Germany) 
	21-107: Application of cable installation technologies with link mechanisms on long bridges in Korea, by W.K. PARK - J.O. OH - J.H. BAEK - J.Y. KOO - B.M. KWAK (Korea) 
	21-108: Technical issues regarding the integration of HVAC underground cable systems in the network, by T. ROIZARD - P. ARGAUT - S. MEREGALLI - H. OHNO - J.E. LARSEN - J. KARLSTRAND - S.D. MIKKELSEN - On behalf of Working Group 21.19 
	21-109: De nouvelles solutions techniques pour améliorer l'impact sur l'environnement des liaisons HT/THT / New technical solutions to improve the impact of HV / VHV lines on the environment, by F. LESUR - Y. MAUGAIN - P. ARGAUT - P.M. DEJEAN - P. MIREBEAU
	21-110: Compact 170 kV transition joint, by E. DE RIDDER - P. COUNESON (Belgium) 
	21-111: Water-cooled 345-kV solid-dielectric cable system, by J. KARLSTRAND - P. SUNNEGARDH (Sweden) - W. ZENGER - R. GHAFURIAN - R. BOGGIA (USA) 
	=================================================
	21-201: A novel approach to long buried AC transmission system, by K. REINHOLDSDOTTIR - E. SIGUROSSON (Iceland) - P. HALVARSSON - J. KARLSTRAND D. LARSSON - M. LARSSON (Sweden) 
	21-202: Verification tests of a 66kV high-TC superconducting cable system for practical use, by S. HONJO - Y. TAKAHASHI - T. MASUDA M. HIROSE - S. ISOJIMA - H. SUZUKI (Japan) 
	21-203: Research and development of DC +/- 500kV extruded cables, by Y. MAEKAWA - K. WATANABE - Y. MURATA - S. MARUYAMA - H. HIROTA (Japan) 
	21-204: N2/SF6 gas-insulated line of a new GIL generation in service, by H. KOCH - W. BOECK - J. ALTER - W. DEGEN - A. DIESSNER - S. POEHLER (Germany) - M. AMMANN - F. RENAUD (Switzerland) 
	21-205: Design, installation and operation of world's first high temperature superconducting power cable in a utility power network, by O. TONNESEN - J. OSTERGAARD (Denmark) 
	=================================================
	21-301: Integrated return conductor cable, by G.E. BALOG - G. EVENSET (Norway) 
	21-302: PD-measurements as a tool in upgrading the transmission capacity of the Fenno-Skan HVDC cable, by J. ELOVAARA (Finland) G. HENNING - E. PETERSSON - U. JONSSON (Sweden) 

	Group / Groupe 22: Overhead Lines / Lignes aériennes
	Summaries of group 22
	Résumés du groupe 22
	Special Report for Group 22 (Overhead Lines) by J. ROGIER, T. SEPPA and C. O'LUAIN
	--> Rapport spécial du Groupe 22 (Lignes aériennes) par J. ROGIER, T. SEPPA et C. O'LUAIN (sur Internet)
	=================================================
	22-101: Transmission line emergency restoration philosophy at Los Angeles department of Water and Power, by R.J. SCHWEINER - K.E. TWOMEY - K.E. LINDSEY (USA) 
	22-103: Compact transmission line with inverted delta configuration, by P. VILLA - M. LEVA - A. BERTAZZI - (Italy) 
	22-104: A proposal for the evaluation of transmission line performance in a competitive market, by D. M. CORREIA - D. O. C. DO BRASIL D. C. LIMA (Brazil) 
	22-105: Sécurisation des lignes aériennes HTB de RTE suite aux tempêtes de décembre 1999 / Strengthening RTE overhead transmission lines following the storms of December 1999, by P. LETSCHER - P. HABERSTICH - B. DALLE (France) 
	22-106: Use of new maintenance techniques for increasing availability of overhead transmission lines - Experiments conducted in India, by Pankaj KUMAR - Ravi BHUSHAN BAHL - Hemlata VYAS - (India) 
	22-107: Assessment and improvement of availability of overhead lines and components, by J.B.G. FERREIRA DA SILVA - J.F. NOLASCO (Brazil) 
	=================================================
	22-201: Evaluation method of aging deterioration characteristics of compressed joints, by A. NOZUE - T. NAKAZAWA - E. NISHIDA (Japan) 
	22-202: Zinc galvanizing deterioration diagnosis of steel towers using VTR image analysis technology, by A. KAWAHARA - K. OOURA - N. MASAOKA (Japan) 
	22-203: Development of a low sag aluminium conductor carbon fibre reinforced for transmission lines, by F. SATO - H. EBIKO (Japan) 
	22-204: The electricity supply industry and its impact on transmission line technology - Economical aspects, by W.F. BÜCKNER (Germany) 
	22-205: Overhead line local and distributed conductor temperature measurement techniques, models and experience at TZH, by H.L.M. BOOT - F.H. DE WILD - A.H. VAN DER WEY - (The Netherlands) G. BIEDENBACH (Germany) 
	22-206: Ampacity assessment of overhead line conductors as a compromise between safety and deregulated market requirements, by B. CAUZILLO - G. PIROVANO - L. PARIS (Italy) 
	22-207: Characterisation of climate changes in the environment by monitoring of parameters of overhead optical cables on overhead lines, by J. LAGO - B. BARTA - J. SAMAS (Slovak Rep) 
	22-208: Service monitoring system for intrinsic temperature measurement on overhead phase conductors, by W. NOLDEN - N. FINK - D. BÖLKE (Germany) T. VISLER (Denmark) 
	=================================================
	22-301: Effect of land price on transmission line design, by Gh. O. HEIDARI - M. HEIDARI (Iran) 
	22-302: LCA of overhead lines in Scandinavia, by R. LINDGREN - C. STAFSTRÖM (Sweden) J.C. HYGEBJERG (Denmark) 
	22-303: Development of an approach in extra-high-voltage tower design to decrease environmental impacts, by H. LETOURNEAU - A. VALLEE - N. LEMIEUX (Canada)
	22-303F: Développement d'une approche pour orienter le design des pylônes à très haute tension afin d'atténuer l'impact sur l'environnement, par H. LETOURNEAU - A. VALLEE - N. LEMIEUX (Canada)
	22-304: An optimum 4 Circuit (2 x 230 + 2 x 63 kV) T.L. in Tehran urban area with minimum environmental impact, by M.P. ARABANI - M. JANNATIAN - A.R. SHIRANI - H.E. ASHTIANI (Iran) 

	Group / Groupe 23: Substations / Postes
	Summaries of group 23
	Résumés du groupe 23
	Special Report for Group 23 (Substations) by V. VACHEK
	--> Rapport spécial du Groupe 23 (Postes) par V. VACHEK (sur Internet)
	=================================================
	23-101: Solution for environmental features of underground substation by gas insulated equipment, by Y. FUSHIMI - T. SHIMATO - H. KAWAKAMI - M. MEGURO - T. SHIMOMURA - T. AOYAMA (Japan) 
	23-102: Needs in the customer connection to the Italian Grid and Equipment for their implementation, by E. COLOMBO - E.M. CARLINI - C.DI MARIO - V. COLLOCA - P.F. LIONETTO - P. RIBALDONE - F. STEVANATO (Italy) 
	23-103: Temporary and mobile substations for fast developing regions, by H. LANDAU (Israel) 
	23-104: Innovative mobile substations as flexible solutions in changing markets, by J. DECLERCQ - J. ALFASTEN (Belgium) - M. SANCHEZ CALVIIN (Spain) 
	=================================================
	23-201: Influence of electrical arrangement and rated voltages on substation space requirements and total costs for various gas-and hybrid-insulation solutions, by H. AESCHBACH - E. MIKES - Ph. PONCHON - F. GALLON (Switzerland) 
	23-202: Hybrid solutions for high voltage substations, by Y. DOIN - J.C. LEROY - A. GIBOULET - G. TRIAY - F. LECLERC (France)
	23-202F: Solutions hybrides pour postes haute tension, par Y. DOIN - J.C. LEROY - A. GIBOULET - G. TRIAY - F. LECLERC (France)
	23-203: Spanish solutions on substations compaction, by P. MITTARD - J.A. BACHILLER - F. SALAMANCA (Spain) 
	23-204: A 170 kV compact switchgear module application at Komotini open air substation in northeastern Greece, by A.D. GEORGOPOULOS - C.A. PAPADOPOULOS - D.P. AGORIS (Greece) 
	23-205: Technical and economical evaluation of new air-insulated substation concepts, by Ph. ROUSSEL - F. GALLON - L. HOSSENLOPP (France) 
	=================================================
	23-301: Renovation / refurbishment of substation secondary systems, by L. GRAINE - P. MOLSKI - L. HOSSENLOPP - A. RUFFINI On behalf of WG 23.05 
	23-302: Life cycle assessment of substations : A procedure for an optimized asset management, by G. BALZER - O. SCHMITT - A. SCHNEIDER (Germany) K. BAKIC (Slovenia) S. GAL - F. BALASIU (Romania) 
	23-303: Asset management in a deregulated environment, by S. BARTLETT On behalf of Task Force 23.18  
	23-304: Power Grid experience on life assessment of EHV current transformers, by R.K. TYAGI - N.S. SODHA - R.D. KAKKAR (India) 
	23-305: An integral evaluation approach for bidding for new components for HV electrical substations. Critical analysis and considerations on its applicability, by E. COLOMBO - V. COLLOCA - G. CASALLOTI - A. CIPOLLONE - A . GIRALDI - G. GUERRA - G. SOTTERO
	23-306: Experiences with substation optimization considering new technical and economical concepts, by G. FRIBERG (Switzerland) U. CHRISTIANSEN - V. BIEWENDT - P. KIRCHESCH - A. SCHIEMANN (Germany) F. GALLON - Ph. ROUSSEL (France) 
	23-307: Refurbishment of Substations, by M. LANGUILLE - C. COUNAN - J.M. DELBARRE - P. RIOUAL (France)
	23-307F: Réhabilitation des postes, par M. LANGUILLE - C. COUNAN - J.M. DELBARRE - P. RIOUAL (France)
	23-308: Development of asset management services, by Ph. WESTER - J.J. SMIT (The Netherlands) J.J. OESTERGAARD (Denmark) J. CORBETT (Ireland) 

	Group / Groupe 33: Power System Insulation Coordination / Coordination de l'isolement des réseaux d'énergie 
	Summaries of group 33
	Résumés du groupe 33
	Special Report for Group 33 (Power System Insulation Coordination) by C.A. NUCCI, W. HAUSCHILD and R. RIZK
	--> Rapport spécial du Groupe 33 (Coordination de l'isolement des réseaux d'énergie) par C.A. NUCCI, W. HAUSCHILD et R. RIZK (sur Internet)
	=================================================
	33-101: Electromagnetic transients on power lines due to multi-pulse lightning surges, by M.M. SAIED (Kuwait) 
	33-102: Integrated metal-oxide surge protection for a new insulation coordination, by F. GREUTER - W. SCHMIDT (Switzerland) 
	33-103: Effect of line configuration changes on its insulation coordination, by A.F. FATHI - M.P. ARABANI (Iran) 
	33-104: Presentation of an efficient approach for the study of fast front overvoltages using statistical methods - its application to practical cases, by G. CABRIEL - A. XEMARD - B. BRESSAC - G. DECLERCQ (France) J. MAHSEREDJIAN - N. QAKO - Q. BUI VAN (Canada)
	33-104F: Présentation d'une approche efficace pour l'étude des surtensions à front rapide par des méthodes statistiques - Son application à des cas pratiques, par G. CABRIEL - A. XEMARD - B. BRESSAC - G. DECLERCQ (France) J. MAHSEREDJIAN -
	33-105: Insulation co-ordination studies for 400kV GIS in a hydroelectric project in India, by B.N. SARKAR - K.S. MEERA - J. THOMAS - GAURAV GARG - M. RAMNATH - A.K. TRIPATHY - S.C. MISHRA (India) 
	=================================================
	33-201: Lightning location systems in Japan and their applications to improvement of lightning performance of transmission lines, by M. ISHII - T. SHINDO - T. AOYAMA - N. HONMA - S. OKABE - M. SHIMIZU (Japan) 
	33-202: Multivariate statistical analysis of lightning current parameters, by I. BARAN - D. CRISTESCU (Romania) 
	33-203: Installation of composite surge arrestors on transmission lines, by B. DEMAILLY - F. MACIELA - S. TARTIER - L. TULLUS (France)
	33-203F: Application des parafoudres composites sur les lignes de transport, par B. DEMAILLY - F. MACIELA - S. TARTIER - L. TULLUS (France)
	33-204: Statistical analysis and modelling of lightning performance of 110 kV and 220 kV overhead networks in Ireland, by J. CORBETT - M. VAL ESCUDERO - T. GALLAGHER - D. DUDURYCH (Ireland) 
	33-205: Long term experience on lightning acquisition in Italy and Austria and data application to the improvement of lightning performance, by M. BERNARDI - A. PIGINI (Italy) G. DIENDORFER - W. SCHULZ (Austria) 
	33-206: Evaluation of lightning location data employing measurements of direct strikes to a radio tower, by G. DIENDORFER - W. HADRIAN - F. HOFBAUER - M. MAIR - W. SCHULZ (Austria) 
	33-207: CEMIG experience in improving transmission line lightning performance using a Lightning Location System, by L.C. LEAL CHERCHIGLIA - A. CAZETTA FILHO - R. JANUARIO DOS REIS - G. ENESIO SA AMORIM (Brazil) 
	=================================================
	33-301: On-site oil-filled equipment testing, by V. DIKOI - N. KOROBKOV - S. ZHIVODERNIKOV - E. LAZAREV - A. OVSYANNIKOV (Russia) 
	33-302: An assessment of transformer insulation dielectric strength under fast HV transients generated by SF6 breakers based on measurement of the winding transfer-function, by R. MALEWSKI (Poland) R. C. DEGENEFF (United States) E. TROYAN (Ukraine) 
	33-303: Measurement of partial discharges in an industrial HV test laboratory, by R. MALEWSKI - W. MOKANSKI - J. WIERZBICKI (Poland) 
	33-304: The technique of AC on-site testing of HV cables, by frequency-tuned resonant test systems, by W. HAUSCHILD - P. COORS - W. SCHUFFT - R. PLATH - U. HERRMANN - K. POLSTER (Germany) 
	33-305: The German practice of on-site-tests and measurements on GIS, transformers and cables at commissioning and in service, by C. NEUMANN - K. FESER - C.G. HENNINGSEN - H. PEIN - H. RÖHSLER - K.H. WECK (Germany) 
	33-306: On site measurements of switching overvoltages in different conditions of Croatian 400 kV network, by A. SEKSO-TELENTO - S. BOJIC - Z. COSIC - T. VUJNOVAC - D. KREMER (Croatia) 
	33-307: Israel experience with on-site high voltage testing of 24-420 kV GIS, by V. BRANDENBURSKY - A. BRONFMAN - A. LEVINZON (Israel)  
	=================================================
	33-401: Dimensioning of insulators for salt pollution. A novel procedure and a laboratory test method, by C.S. ENGELBRECHT - S. BERLIJN - B. ENGSTROM - R. HARTINGS (Sweden) - K.A. HALSAN (Norway) 
	33-402: Selection of composite insulators for AC overhead lines : implications from in-service experience and test-station results, by A.J. MAXWELL - I. GUTMAN - C.S. ENGELBRECHT - S.M. BERLIJN - R. HARTINGS - R. LILJA - A. ERIKSSON (Sweden)- D. LOUDON (Norway)
	33-403: Study on the polluted regularity of insulators quantitatively described by partial surface conductivity, by YING LONG - L. MING WANG - Z. CHENG GUAN -HONG LIU - YUAN CHEN - YIN DONG - G. SHUN CUI - X. DONG LIAN Q. BO LAI - N. KUN DING - H. FU WANG -
	33-404: FEM-calculation and measurement of the electrical field distribution of HV composite insulator arrangements, by U. SCHÜMANN - F. BARCIKOWSKI - J.M. SEIFERT - M. SCHREIBER - H.C. KÄRNER (Germany) 

	Group / Groupe 34: Power System Protection and Local Control / Protection des réseaux électriques et commande locale
	Summaries of group 34
	Résumés du groupe 34
	Special Report for Group 34 (Power System Protection and Local Control) by B. LUNDQVIST  and L. HOSSENLOPP
	--> Rapport spécial du Groupe 34  (Protection des réseaux électriques et commande locale) par B. LUNDQVIST  et L. HOSSENLOPP (sur Internet)
	=================================================
	34-101: Cost validation of substation control system in Abu Dhabi substations, by R. SUBRAMANIAN - H. AL HOSANI - M.A. YOUSIF - M. AL HAMMADI (United Arab Emirates) 
	34-102: Development of a strategy for the integration of protection, control & monitoring equipment, by T. CUMMING - J. STOKOE - B. HOOD W. CARR (United Kingdom) 
	34-103: Fault statistics as a basis for designing cost-effective protection and control solutions, by G.H. KJOLLE - Y. AABO - B.T. HJARTSJO (Norway) 
	34-104: Comparison of the life cycle costs of conventional and numerical secondary systems, by M. HYVÄRINEN - P. LAAKSO (Finland) 
	34-105: Application of high-speed peer-to-peer communications for protection and control, by A.P. APOSTOLOV (USA) 
	34-106: The cost benefit of modern substation automation in electrical high voltage installations, by B. LUNDQVIST (Sweden) Y. AABO (Norway) 
	=================================================
	34-201: Impact of electromechanical wave propagation on power system protection and control, by L. HUANG - M. PARASHAR - A.G. PHADKE - J.S. THORP (USA) 
	34-202: Economical consideration of the refurbishment of protection and substation control in Polish Power utilities, by A. BABS - J. SWIDERSKI (Poland) 
	34-203: Experience and strategies for refurbishment of protection and control systems in Japan, by M. ABE - S. IKEHARA - M. NAKAHARA T. MATSUSHIMA - M. USUI - T. YOSHIZUMI (Japan) 
	34-204: Refurbishment of substation control systems in a liberalised environment, by G. W. NUIJS - G.F. TEN HARVE - C.G.A. KOREMAN (The Netherlands) 
	34-205: DOTS : An experience on interoperability in power substations, by I. GONZALEZ - R. SANZ - G. HERNANDEZ - J.A. CLAVIJO (Spain) - A. ZANGRILLI (Italy) L. GOMES (Portugal) M.H. DOUSSIN (France)  
	34-206: Refurbishment of control systems - Hydro-Quebec's experience and strategies, by V.T. NGUYEN - P. MARTIN - M. VANDAL (Canada)
	34-206F: Renouvellement des systèmes de contrôle-commande - Expériences et stratégies à Hydro Québec, par V.T. NGUYEN - P. MARTIN - M. VANDAL (Canada)
	34-208: Utilities' approach to protection and control refurbishment, by J. AMANTEGUI - J. NAVARRO - (Spain) - G. MOUTINHO RIBEIRO - (Brazil) - H. GUEGUIN (France) K. KOREMAN (Netherlands) H. CANOSA (Argentina) 
	34-209: Standardization of serial links replacing parallel wiring to transfer process data. - Approach, state and practical experience, by C. H. BRUNNER (Switzerland) H. SCHUBERT (Germany) G. SCHIMMEL (USA) 
	34-210: Field experimentation in HV substation of non conventional current transformers and numerical protection device link by a point to point digital communication, by L. POPIEL - F. LEMAÎTRE - P. TANTIN - C. MOREAU - D. CHATREFOU - J.F. MIRONNEAU - J.P.
	34-210F: Expérimentations dans un poste HT de transformateurs non conventionnels et d'une protection numérique communiquant par une liaison point à point numérique, par L. POPIEL - F. LEMAÎTRE - P. TANTIN - C. MOREAU - D. CHATREFOU - J.F. MIRONNEAU
	34-211: WWW-technology for substation automation, by R. KIRKMAN (Germany) 

	Group / Groupe 35: Power System Communication and Telecontrol / Télécommunications et télécommande des réseaux d'énergie 
	Summaries of group 35
	Résumés du groupe 35
	Special Report for Group 35 (Power System Communication and  Telecontrol) by J.E.A.N. AGUIAR
	--> Rapport spécial du Groupe 35 (Télécommunications et télécommande des réseaux d'énergie) par J.E.A.N. AGUIAR (sur Internet)
	=================================================
	35-101: New tools to observe and control large networks, by G. DANIËLS - G. BEISSLER - B. ENGEL (Germany) 
	35-102: Application of Multicast Transport Protocols in Telecontrol, by F. PEREZ - V. MEDINA - R. GONZALO - J. LUQUE (Spain) 
	35-103: Virtual distributed instrumentation in the substation environment, by C. SAMITIER - E. TRULLOLS - A. MANUEL - J. DEL RIO (Spain) 
	35-104: New SCADA/DMS/EMS integrated control system architecture for IBERDROLA, by J. CORERA - J. MARTI - J. ARRIOLA W. LEX - A. KUHLMAN - W. SCHMITZ (Spain) 
	35-105: Substation migration into an IP Network, on behalf of Working Group 35.07 
	35-106: Potential applications of resilient packet ring technology for power utilities, by On behalf of Working Group 35,07 
	35-107: Using standard protocols for SCADA master-station and Remote Terminal Units (RTUs), by A. R. AL-SALEEM (Saudi Arabia) 
	=================================================
	35-201: Adoption of mobile communication technologies by electric power utilities in Japan, by T. MAKINO - Y. ECHIGO - Y. YAMASHITA - H. HORIUCHI - T. TOGOSHI - R. ITOU - (Japan) 
	=================================================
	35-301: Technical and economical aspects of telecommunications development in conditions of power utilities restructuring and electricity market deregulation, by A.V. MARCHENKO - V.Kh. ISHKIN - B.I. MEKHANOSHIN - V.A. SHKAPTSOV - (Russia) 
	35-302: A practical approach to the design of a power utility multiservice telecommunication network, by A. BRKANIC (Bosnia & Herzegovina) K. SAMARDZIC (Slovenia) 

	Group / Groupe 36: Power System Electromagnetic Compatibility / Compatibilité électromagnétique des réseaux d'énergie 
	Summaries of group 36
	Résumés du groupe 36
	Special Report for Group 36 (Power System Electromagnetic Compatibility) by J. HOEFFELMAN and J-L. JAVERZAC
	--> Rapport spécial du Groupe 36 (Compatibilité électromagnétique des réseaux d'énergie) par J. HOEFFELMAN et J-L. JAVERZAC (sur Internet)
	=================================================
	36-101: Electromagnetic interference produced on a complex metallic pipeline network, by a fault in a power substation, by G. LUCCA - M. MORO - L. ZUCCHELLI (Italy)  
	36-102: The effect of transmission lines on a fibre-optical communication cable suspended on overhead transmission line towers. A method for determining fibre-optical cable immunity to the electric field influence, by S.V. KRYLOV - L.V. TIMASHOVA (Russia)
	36-103: Some results of EMC investigations in Russian substations, by M.V. MATVEYEV - M.K. KOSTIN - S. ZHIVODERNIKOV - A. OVSYANNIKOV V.S. VERBIN (Russia) 
	36-104: Combined effect of electric and magnetic fields of high voltage transmission lines on metallic pipelines, by R.M. RADWAN - R.Y. AMER - A.M. EMAM (Egypt) 
	36-105: Quantitative evaluation of ELF electromagnetic environment at substations, by M. SHIMIZU - A. YOSHIDA - K. KATO - H. OKUBO (Japan) 
	36-106: Evaluation of possible impacts of the new limits for human exposure to magnetic fields under consideration in Italy, by R. CONTI - A. PIGINI - A. GIORGI - R. RENDINA - I. SARTORE - E.A. SENA - C. SABELLI (Italy) 
	36-107: Magnetic field mitigation in power lines with passive and active loops, by P. CRUZ - C. IZQUIERDO - M. BURGOS - L.F. FERRER - F. SOTO - C. LLANOS - J.D. PACHECO (Spain) 
	36-108: EMI characterization of HV AC substations - Updated data and influence on immunity assessment, by C. IMPOSIMATO - J. HOEFFELMAN - A. ERIKSSON - W.H. SIEW - P.H. PRETORIUS - P.S. WONG On behalf of WG 36.04 
	=================================================
	36-201: Power Quality Monitoring in Australasia, by V.J. GOSBELL - P. K. MUTTIK (Australia) 
	36-202: Measurements close to a 31.5 MVA AC arc furnace with and without SVC light, by M. HÄGER - U. OLSSON - B. INGEMARS - T. GUSTAFSSON - E. AGNEHOLM (Sweden) M. LAHTINEN (Finland)  
	36-203: Power quality : technical and service performance improvement in the power supply from Romania, by D. CRISTESCU - T. SERBAN - S. GHEORGHE (Romania) 
	36-204: Field measurements of disturbances in high voltage networks arising from non linear loads, by M.M. AWAD - H.M. SAID - N.A. HEGGI - F.A. MOUSTAFA (Egypt) 
	36-205: New method for flicker performance evaluation of ARC furnace compensator, by M. LAHTINEN (Finland) 
	36-206: Disturbances in the southern african power network due to geomagnetically induced currents, by J. KOEN - C.T. GAUNT (South Africa) 

	Group / Groupe 37: Power System Planning and Development / Planification et évolution des réseaux 
	Summaries of group 37
	Résumés du groupe 37
	Special Report for Group 37 (Power System Planning and Development) by S. YUSOF, A. INVERNIZZI and P. SMITH
	--> Rapport spécial du Groupe 37 (Planification et évolution des réseaux) par S. YUSOF, A. INVERNIZZI et P. SMITH (sur Internet)
	=================================================
	37-101: Transmission expansion planning in an environment of competition in generation using a probabilistic reliability approach, by S.M. EL-DEBEIKY - M.S. KANDIL - N.E. HASANIEN (Egypt) 
	37-102: Optimisation of solution creation process for transmission projects, by A. CARVALHO - D. WESTERMANN - P. BOSSHART - J. BERNASCONI (Switzerland) P.C. ESMERALDO (Brazil) 
	37-103: System planning experience of Kansai Electric Power during the high demand growth period, by M. YAGI - T. TAKANO - S. UEOKA (Japan) 
	37-104: Comparison of 130 kV XLPE cable systems and OH-lines - Loading capability, reliability, and planning criteria, by J. KARLSTRAND - P. NORBERG - D. KARLSSON - J. LUNDQUIST - F. SOLLERKVIST (Sweden) 
	37-105: Potential benefits of shunt reactive compensation to improve generation station performance, by N.W. MILLER - E.V. LARSEN - J.J. SANCHEZ-GASCA - A. EDRIS - D.A. BRADSHAW (USA) 
	37-106: SIPREDE. A software tool for medium and long-term electricity demand forecasting in a liberalized framework, by C.J. ARTAIZ - M.C. DAVILA - F. SOTO (Spain) 
	37-107: A new flexible transmission planning methodology for liberalised electricity markets : models and implementation within the Spanish Power System, by J.A. SANCHEZ CEDIEL - J.F. ALONSO LLORENTE - P.SANCHEZ-MARTIN - M. CORDOBA MATEOS - L. MAQUEDA HERNANDO
	37-108: Analysis operation of the forthcoming Mediterranean ring, by P. SCARPELLINI - C. LEMAITRE - F. ALONSO LLORENTE - A. KORONIDES - R. TOUILEB - S. ALLAGUI - F. ABOUGARAD - M. AWAD - A. HIYASAT - K. HOMSI - H. SEZER (MEDRING Project Group)
	37-108F: Analyse du fonctionnement de la future boucle méditerranéenne, par P. SCARPELLINI - C. LEMAITRE - F. ALONSO LLORENTE - A. KORONIDES - R. TOUILEB - S. ALLAGUI - F. ABOUGARAD - M. AWAD - A. HIYASAT - K. HOMSI - H. SEZER (MEDRING Project Group)
	37-109: Développement de réseau en pays émergent. Méthode appliquée au plan d'expansion du réseau interconnecté d'Antananarivo, par A. ANDRIANASOLO - A. RALAMBOMANANA - R. RAJOANA (Madagascar) G. CHASSARD - O. FAUCON - R. LE PORT - A.M.
	37-110: Interactive tool for power system planning in a deregulated environment. A case study for Saudi Electricity company (Western region), by A.I. KHAWAJI - N.E. HASANIEN (Saudi Arabia) 
	37-111: Long distance interconnections for energy importation versus local thermal power plants, by M. DE FATIMA DE C. GAMA - L. M. S. CARIJO - M. ALZIRA N. SILVEIRA - M.A. SONDERMAN - C.P. RAJA-GABAGLIA - M. RICARDO D. AZEVEDO - P.C. VAZ ESMERALDO (Brazil)
	37-112: Environmental performance evaluation and indicators selection, by R.CAVALCANTI FURTADO - G.C. S. DA SILVA - F. FURTADO (Brazil) 
	37-113: Network planning in Brazil : experience and perspectives during electric industry restructuring period in a high rate growing market, by R. BERER - P.C. VAZ ESMERALDO - M. ALZIRA N. SILVEIRA (Brazil) 
	37-114: Integrated resource planning of the electricity sector in Jordan. (case study), by A. AL-ZU'BI (Jordan) 
	37-115: New technique for alternating current [extra & ultra] high voltage overhead transmission lines, by N.T. EL-FIKKY (Saudi Arabia) 
	=================================================
	37-201: Solutions for future market needs - The role of energy storage, by B. DAVIDSON - A. PRICE (United Kingdom) 
	=================================================
	37-301: Harmonic distortion in Macedonian power system, the needs for adequate standards and measurements under deregulation, by J. SHIKOSKI (Macedonia), V. KATIC - N. LJUBOMIR (Yugoslavia) 
	37-302: Trends and approaches to planning standards, service standards and new investment in a deregulated market - Australian and New Zealand Experience, by M. GREEN - R. WADDELL - P. McCARTHY - C. KUMBLE - P. SOUTHWELL - A. MANGLIK (Australia and New Zealand)
	37-303: New experience in creation of competitive power market in Russia and consequences for the development of the United power system of Russia, by V.V. DOROFEEV - V.A. MIROLYUBOV (Russia) 
	37-304: Forming electricity markets in the Commonwealth of independent states and its impact upon power system development, by V.A. DJANGIROV - V.A. BARINOV (Russia) 
	37-305: An operational system for power producer and suppliers in Japan, by M. TSUKADA - S. TAKAHASHI - T. GODA (Japan) 
	37-306: The impact of generation market uncertainty on transmission system thermal constraints and plant procurement volumes, by K.R.W. BELL - P. RODDY - C. WARD (United Kingdom) 
	37-307: Probabilistic reliability assessment of the North American Eastern interconnection transmission grid, by N. MARUEJOULS - V. SERMANSON M. TROTIGNON - M. BULOT (France) S. LEE - D. SOBAJIC - K. STAHLKOPF - R. LORDAN (USA)
	37-307F: Analyse de fiabilité probabiliste du réseau de transport de l'interconnexion Est Nord Américaine, par N. MARUEJOULS - V. SERMANSON M. TROTIGNON - M. BULOT (France) S. LEE - D. SOBAJIC - K. STAHLKOPF - R. LORDAN (USA)
	37-308: A comprehensive approach to the assessment of large-scale power system security under uncertainty, by J.P. PAUL (France) - K. BELL (United Kingdom) 

	Group / Groupe 38: Power System Analysis and Techniques / Analyse et techniques des réseaux 
	Summaries of group 38
	Résumés du groupe 38
	Special Report for Group 38 (Power System Analysis and Techniques) by G. DOORMAN, D. SHIRMOHAMMADI
	--> Rapport spécial du Groupe 38 (Analyse et techniques des réseaux) par G. DOORMAN et D. SHIRMOHAMMADI (sur Internet)
	=================================================
	38-101: The dependence of gas turbine power output on system frequency and ambient conditions, by P. POURBEIK (USA) 
	38-102: An efficient reliability assessment in a competitive power market, by J.H. KIM - J.K. PARK - B.H. KIM - J.B. PARK - T.H. JUNG (Korea) 
	38-103: The reliability assessment based on newly modified criteria for Three-Gorges transmission system in China, by LEI XIAOMENG - LI CHENGUANG (China) 
	38-104: Wide area protection and control using a strategic power infrastructure defense system, by J. JUNG - G. HEYDT - G. KARADY - C.C. LIU - A. PHADKE - J. McCALLEY - V. VITTAL - (United States) 
	38-105: Control strategies for recovering security margins in interconnected competitive power systems, by A. DE MARCO - P. LUCARELLA - P. SCARPELLINI - A. FERRANTE - C. SABELLI (Study Committee 38) 
	38-106: Generation rejection and remote load shedding-implementing reliability criteria at Hydro-Quebec, by P. LAMARRE - M. LACROIX - F. LEVESQUE - J. MARCIANO (Canada)
	38-106F: Rejet de production et télédélestage de charge (RPTC) : mise en ¦uvre des critères de fiabilité à Hydro Québec, par P. LAMARRE - M. LACROIX - F. LEVESQUE - J. MARCIANO (Canada)
	38-107: Market based solutions to maintain reliability in the Norwegian power system, by G.L. DOORMAN - O.S. GRANDE - I. VOGNILD (Norway) 
	38-108: Towards a competitive energy market : efficient computational techniques for composite systems reliability assessment, by A. P. ULMEANU - D.C. IONESCU - C. BULAC - M. EREMIA - D. DASCALU (Romania) 
	38-109: Insurance models as an appropriate measure for risk based asset management in the competitive European Electricity market, by T.H. WEBER - O. SCHMITT - W. H. WELLSSOW - A. SORG - J. NILGES - H.J. KOGLIN - M. SCHWAN - B. BUCHHOLZ - A. SCHNEIDER Germany)
	38-110: Z-transform application for modeling of electric loads in the presence of harmonics, by S.A. SOLIMAN - R. A. ALAMMARI - N. ALEMADI (Qatar) 
	38-111: Market based transmission system expansion in the Brazilian power system, by  X. VIEIRA FILHO - J.C.O. MELLO - E.N. MESQUITA -(Brazil) 
	38-112: Unbundling supply reliability in competitive power systems, by X. VIEIRA FILHO - A.C.G. MELO - A.M. LEITE DA SILVA - L.A.F. MANSO - J.C.O. MELLO - B.G. GORENSTIN (Brazil) 
	38-113: Reliability cost assessment of power transmission networks in the environment of reregulated electrical energy market, by E.N. DIALYNAS - D.G. MICHOS - S.M. MEGALOKONOMOS (Greece) 
	38-114: An approach to estimate the electrical energy deficit cost parameter in the operation and expansion planning of hydrothermal systems, by M.E.P. MACEIRA - J.M. DAMAZIO - B.H.A.M. DE OLIVEIRA - P.H.R. SALES - R.P. CALDAS - A.C.G. MELO - D.L.D. JARDIM
	38-115: System adequacy issues in the Australian and Nordic markets, by G. L. DOORMAN (Norway) G. H. THORPE (Australia) 
	38-116: Comparison study between (AC and DC) extra & ultra high voltages overhead transmission lines for interconnection, by N. T. EL-FIKKY (Saudi Arabia) 
	=================================================
	38-201: Comprehensive substantiation of adaptive electric utility industry development in terms of its interrelations with other energy sectors, by N.I. VOROPAI - S.M. KLIMENKO - L.D. KRIVORUTSKY - N.I. PYATKOVA V.I. RABCHUK - S.M. SENDEROV - V.V. TRUFANOV
	38-202: Experience of transmission charging in England and Wales after the restructuring of the electricity supply industry, by R. COURT - M. ZHU - T. THORNTON S. McGILL (United Kingdom) 
	38-203: Gas / electricity interactions in England and Wales, by A. ILAHI (United Kingdom) 
	38-204: Transmission cost methodologies revisited : a survey on their applications, by X. VIEIRA FILHO - A.B. GREENHALGH - E.N. MESQUITA - R.B. PRADA - M.A.M. VIEIRA (Brazil) 
	38-205: Electricity and gas interaction in hydro thermal systems, by X. VIEIRA FILHO - B.G. GORENSTIN - A.C.G. MELO (Brazil) 
	38-206: The utilization of new technologies in generation and transmission to attend the needs of present and future electrical power systems, by E. FERREIRA FIGUEIREDO (Brazil) 
	38-207: New HVDC power links between UCTE and NORDEL - Analysis of AC/DC interactions in the time and frequency domains, by W. WINTER - H. ROSS - A. MENZE - R. WITZMANN - H. BREULMANN - T. HAMMERSCHMIDT - H. RING (Germany) - H. BORGEN - B. EK (Norway) -
	38-208: PREMIS : A new approach to estimate consumption forecasts, from short to long term, by V. LEFIEUX (France) 
	38-209: Transmission charges applied in a course of the electricity market introducing in electric power system of the Czech Republic, by B. NEMECEK - J. JEZ - I. LENCZ - P. PAVLINEC (Czech Rep) 

	Group / Groupe 39: Power System Operation and Control / Exploitation et conduite des réseaux 
	Summaries of group 39
	Résumés du groupe 39
	Special Report for Group 39 (Power System Operation and Control) by J.J.P. AMARANTE DOS SANTOS
	--> Rapport spécial du Groupe 39 (Exploitation et conduite des réseaux) par J.J.P. AMARANTE DOS SANTOS (sur Internet)
	=================================================
	39-101: Advanced perspectives and implementation of dynamic security assessment in the open market environment, by G. BURT (United Kingdom) - F. CASAMATTA - S. MASSUCCO (Italy) - T. KORONIDES - C. VOURNAS (Greece) - R. LOPEZ (France) - D. RUIZ-VEGA
	39-102: Development of wide area measurement and transient stability monitoring system in Korea, by B. LEE - J. LEE - S.-H. KWON - H.K. NAM - S.H. YOON - B.C. PARK - J.B. CHOO - D.H. JEON (Korea) 
	39-103: The impact of the new power system scenario on software for supervision and control, by G. P. AZEVEDO - A. BORSATO - A.S. CARDOSO - B. FEIJO (Brazil) 
	39-104: The impact of deregulation and market trading on the requirements for and future development of operator training simulators, by N. CUKALEVSKI - S. ALLAMBY - G. FLORES - H. JONES - W. DE SMET On behalf of WG 39.03 
	39-105: New system control structures for the new deregulated Brazilian environment, by S.J. NASCIMENTO CISNEIROS - A.FLEURY DA SILVEIRA - C. RIBEIRO - M. MOSZKOWICZ - R. BALBI SOLLERO - M. POWER (Study Committee 39) 
	=================================================
	39-201: Electricity balancing market in Poland, by S. KASPRZYK - J. RAKOWSKI - M. ZERKA - R. FRYDRYCHOWSKI - S. POREBA - (Poland) 
	39-202: The new mode of balancing generation and consumption on the French power system, by J.M. TESSERON - P. SANDRIN - P. FLAHAUT - D. HOFFMANN (France)
	39-202F: Le nouveau mode de réalisation de l'adaptation de la production à la consommation sur le système électrique français, par J.M. TESSERON - P. SANDRIN - P. FLAHAUT - D. HOFFMANN (France)
	39-203: Changes in the business and interfaces of system operators facing liberalisation and restructuring, by O. GJERDE - O.B. FOSSO - P. GIESBERTZ - L. CLARKE - P-A. LÖF - B. LI - A. DICAPRIO - H. LEMMENS - CHAI MING MAK - V-J. PYÖTSIÄ - J. BOGAS
	39-204: The interaction between the system operator and the market functions in England and Wales, by L. CLARKE - M. LEE (United Kingdom) 
	39-205: Frequency control in a market environment, by I. ARNOTT - N. SINGH - T. RUSIN - A. BOSE - N. CUKALEVSKI - J. LA GRANGE on behalf of WG 39.01 
	39-206: Power plant dynamic performance issues in relation to Grid interconnection codes, by J. UNDRILL - A. MURDOCH (USA) 
	39-207: Measurement and payment of regulating effort of power plants in decentralized utilities, by P. RAJKOVIC - M. CALOVIC - S. PANDILOVIC - N. OBRADOVIC (Serbia & Yugoslavia) 
	39-208: Harmonization of frequency requirements considering the new competitive environment in the Brazilian power system, by P. GOMES - S.L.A. SARDINHA (Brazil) 
	39-209: Fiscal measure of the generators support to the network voltage and frequency control in the ancillary service market environment, by S. CORSI - M. POZZI - G. DELL'OLIO - V. BISCAGLIA (Italy) 
	39-210: The influence of the market models on the congestion management, by A. BERIZZI - C. BOVO - P. MARANNINO (Italy) 
	39-211: Day-ahead processes in the framework of the co-ordinated transfer capacity auction at the Dutch border, by H. D'HAESELEER (Belgium) - D.A.M. KLAAR (The Netherlands) J. VANZETTA - U. ZIMMERMANN (Germany) 
	39-212: Methods of reserve power assessment for system services, by K. MASLO - S. VNOUCEK - T. RUSIN (Czech Rep.) 
	=================================================
	39-301: A proposal for using value engineering technique in a power plant to minimize maintenance cost, by A. MOAZEDI - N. KHOSRAVI (Iran) 
	39-302: Reliability problems in UPS of Russia regimes management in market and insufficient network transmission capacity conditions, by A.F. BONDARENKO - V.P. GERIKH - L.A. KOSCHEEV - Yu. N. KUCHEROV - Yu.A. TIKHONOV -(Russia) 
	39-303: Feasibility study of two phases operation of a double circuit transmission line without active compensation for the dissymmetry, by D. ORZAN - F. GANTENBAIN - P. MULLER - F. RENAUD (Switzerland) 
	39-304: Application of modelling techniques to assess geomagnetically induced current risks on the NGC transmission system, by I. A. ERINMEZ - S. MAJITHIA - C. ROGERS (United Kingdom) J.G. KAPPENMAN (USA) T. YASUHIRO - S. OGAWA (Japan) H. SWAHN (Sweden)
	39-305: Implementation of a probabilistic security assessment tool for determination of power transfer limits, by K. UHLEN - B. BAKKEN - D. E. NORDARD - G. G. LOVAS - L. VOLDHAUG (Norway) 
	39-306: Enhancing system reliability by managing operational errors in dispatch centres, by M. BLAETTLER - S. LUTTERODT - V. ISOARD - P. LEHTONEN - D. VISSER on behalf of WG 39.03 
	39-307: The performance quality index in real time operation of the brazilian system operator - A new methodological concept and process control, by A. MENDONCA SOUZA DE OLIVEIRA - D. MADURO ZARONI (Brazil) 
	39-308: Methods for the management of transmission operational risks, by F. BODROGI - E. CARLINI - L. SIMOENS -J. MAIRE - A. HIGGINS T. MELKERSSON - R. DAMSTRA - M. ALLISON On behalf of JWG 23/39.14  


