References

1. Petersson, A. (2005): Analysis, modeling and control of doubly-fed induction
generators for wind turbines, Chalmers University of Technology, Goteborg,
Sweden, 2005.

2. Muller, S., Deicke, M. and De Doncker, R.-W. (2002): Doubly fed induction
generator systems for wind turbines, IEEE Ind. Appl. Magazine, May/June 2002, 26-
33.

3. Singh, B. and Singh, S. N. (2009): Reactive capability limitations of doubly-
fed induction generator, Electric Power Components and Systems, 4, 427 — 440.

4. Bogalecka, E. and Kosmecki, M. (2008): Control of reactive power in
double-fed machine based wind park, IEEE Conference on Power Electronic and
Drive System, 1975-1980.

5. Nait-kaci, B. and Mamadou L. Doumbia (2009): Active and Reactive power
control of a doubly fed induction generator for wind applications, IEEE 2009.
(referencel). doi: 10.1109/EURCON.2009.5167927

6. Sarwar Kaloi, G., Wang, J. and Baloch, M.H. (2016): Active and reactive
power control of the doubly fed induction generator based on wind energy
conversion  system. Energy  Reports, November 2016, 194-200.
doi:10.1016/j.egyr.2016.08.001

7. Gayen, P., Chatterjee, D. and Goswami, S. (2015): Stator side active and
reactive power control with improved rotor position and speed estimator of a grid
connected DFIG (doubly-fed induction generator), Energy, 89, 461-472.

ANALYSIS OF NEUTRAL MODE SELECTION CRITERIA FOR
DISTRIBUTION NETWORKS OF OPEN PIT MINES

SHKRABETS Fedor, TSYPLENKOV Dmytro,

GREBENIUK Andrii & KYRYCHENKO Maryna
Dnipro University of Technology, Dnipro, Ukraine

The effectiveness of any type of network neutral mode operation is determined
by the appropriate technical and economic conformity of the uninterrupted power
supply to consumers, the amount of capital investment and operating costs. Withal
it is taken into account that all kinds of emergency disconnections of power
transmission lines and substations, as a rule, lead either to the complete de-
energization of consumers or to restrictions on electricity consumption. In general,
the evaluation of efficiency and the selection of network neutral mode operation
are carried out on the basis of a technical and economic comparison of options. At
the same time, reliability of power supply, electrical safety and efficiency of the
system should be considered as the determining criteria for evaluating the neutral
mode operation of open pit distribution networks [1, 2].
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Other things being equal, reliability of power supply of electric receivers or
reliability of open pit distribution networks is mainly determined by the damage of
network elements and the quality of the operation of relay protection devices. The
degree of influence of these factors on the reliability of the distribution networks
depends on the neutral mode, which in turn determines the level of internal
overvoltages and the nature of the transient processes in single-phase earth faults [3].

From the point of view of earth faults protection availability as well as its
operation quality, it is possible to consider the most favorable electric networks
with a resistor in neutral, where the current and directional ground protection
devices used in isolated neutral networks show more reliable and high-quality
operation due to the transient processes suppression. The compensated neutral
networks with are in the most unfavorable situation according to the condition that
the protection from single-phase earth faults is secured.

The lowest level of operational reliability corresponds to networks with fully
isolated neutral, as well as networks with compensated neutral at compensation
detuning of 20% or more from resonance. This is due to the high damageability of
the elements of power supply systems from the effects of internal overvoltages and
ferro-resonance phenomena.

In the case of compensated networks, in the absence of automatic resonance
tuning of the compensation mode, a combined neutral operation mode is
recommended, i.e. except for the creation of an inductive component of the single-
phase earth fault current, it is also proposed to create an active component that is
recommended at a level of 30-50% of the capacitive, which ensures operational
performance adequate to power supply system only with a resistor in neutral, even
with detuning of the arc reactor up to 50% from resonance compensation mode.

Key words: neutral mode, distribution networks of open pit mines, power
supply
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