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Abstract: The elaborated paper had as support a study case on the monitoring of the supply voltage
on a busbar system, which feeds the electric motors that enters into the configuration of the
technological flow of electricity production of an energy group with a unitary power of 330 MW. In
the start-up phase of the energy groups with a unitary power of 330 MW, the consumers of their own
services are supplied with electricity by means of general service transformers interconnected to the

National Energy System.
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1. Introduction

Considering that, in the start-up phase of
an energy group with a unitary power of
330 MW, the consumers of own services
are fed from the National Energy System,
according to the norms in force, it is
necessary to monitor the supply voltage [1-
7]. The electricity supply of the consumers
of own services, afferent to an energy
group with a unitary power of 330 MW, is
made in the starting phase of the group,
from the National Power System through a
system of collector bars, known as "main
bars" [8-10]. The main busbar system
provides electrical power supply from the
operator's electrical network distribution
through a general service electrical
transformer, with a nominal power of 40
MVA and a 110/6 kV transformation ratio.
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In the start-up phase of an energy group
with a unitary power of 330 MW, the
electricity supply of consumers of own
services is realized through the main
busbar system, so that after starting the
group and entering it in parallel with the
National Energy System, it will switch the
power supply with electricity from a block
own service transformer [5]. As it can be
seen from Figure 1, the block proprietary
service transformer is connected to the 330
MW synchronous generator terminals via a
busbar system [8,9].

Considering the fact that in the
configuration of a thermoelectric power
plant there are several energy groups, in
order to ensure the autonomy of each
group's operation, it is necessary to use a
own services transformer for each of them.
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The "bus" busbar system is arranged
alongside the power plant to facilitate the
connection of its own service consumers
afferent to all energy groups [8,11].

In order to assure the power demanded by
own services users of the energy groups in
the start-up phase, this busbar system is
powered by two or more general service
transformers and is  longitudinally
sectioned by means of longitudinal
coupling switches.

Passing the power supply of electricity of
the consumers of own services, from the
general services transformer to the own
block services transformer, is made
available to the operative management step
within the power plant, following the
connection of the energy group in parallel
with the National Energy System.
Considering that in the start-up phase of
the energy groups within the power plant,
the power supply is made from the
network operator's electrical distribution
network and the delimitation point is the
110 kV part of the general service
transformer, the compliance with the
quality parameters upstream with the
delimitation point is mandatory. In this
regard, the elaborated paper had in view
the monitoring of the supply voltage of the
customers of own block block services, in
the starting phase (figure 1) [12].

TB
TS
I TSP
Main bars —
—
5/ Bars 6 kV - ,A”
M1 M2 M3 M4 M5 M.6M.7M.8

Figure 1. The electric power scheme of own
services consumers of medium voltage
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2. Determination of voltage on the
collector bar system
Both the consumption of electricity and its

production are conditioned by the
existence of electrical installations and
equipment that enter within the

configuration of a certain well-defined
technological flow, which must be within
the quality parameters of electricity
(continuity in power supply, Voltage
variation, non-symmetry). The values of
the quality parameters of the electricity
taken from the -electricity distribution
network of the operator are regulated by
the Performance Standards. Fitting in the
values set by these standards is conditioned
by the state of operation of the electrical
equipment and devices that are in the
configuration of the technological flow
schemes. Accordingly, a permanent
monitoring of the state of operation of
these equipment is required, through a
technical diagnosis regulated by the
technical regulations in force. The
monitoring of the supply voltage of the
main busbar system in the startup phase
was carried out using a CA 8352 voltage
analyzer (figure 2), [13].

e

Figure 2. Voltage Analyzer-CA 8352

From the monitoring diagrams of the
harmonics, corresponding to the transient
regimes characteristic to the starting of the
medium voltage consumers entering in the
configuration of the technological flow
diagram of the power generation of a 330
MW energy group, it can be observed that
on phase R of the main busbar system it
was recorded a voltage drop across the R
phase from 3600 V to 3300 V (Fig. 3).
Similarly, on phase R there was also a



voltage drop from 3600 V to 3200 V [14-
17].

The value of the voltage fluctuation,
generated by the simultaneous start of
several own services consumers or the start
of a relatively high nominal power
consumer, can be determined with the

following relation [8]:

AVt: (Umax'Umin)/UN' 100[%] (1)
Referring to the values recorded by the
voltage analyzer it will result:
AV=(3600-300)/3600-100=300/3600-100
AV¢=8,33 [%]
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Figure 3. Graphs of voltage variation of medium voltage electrical consumers

Figure 3 shows some diagrams illustrating
the variation of phase voltages on the bus
bars, the variations generated by the start-
up of own service consumers whose power
exceeds 1000 kW.

The selected graphs resulted from real-
time measurements at certain time
intervals and during the starting period of a
330 MW power group. As can be seen
from the graph shown in Figure 3, the
voltage variations between 3 power phases
(1,2 and 3) are equally sensitive (3,56 kV -
3,53 kV - 3,55 kV, 3,54 kV - 3,51 kV -
3,54 kV, 3,58 kV - 3.55 kV-3.58 kV),
which means that the system is balanced. It
should be noted that, at certain times, there
are relatively large variations in voltage
(sometimes at the permissible limit) caused
by the starting of electric motors with high
power units, of which it is worth noting the
electric motor of the power pump With
boiler water, a power of 7200 kW.

3. Conclusions

Following the monitoring of the supply
voltage on the main bars through which the
medium voltage consumers are supplied, in
the start-up phase of an energy group with
a unitary power of 330 MW, the following
can be concluded:

I. As a result of the start-up of own
services customers related to a 330 MW
energy group, transient regimes may occur
on the main bars, which have the effect of
slow voltage variations and voltage
fluctuations.

2. The slow voltage variations, caused by
the start of the own service consumers, fall
within the limit values £10%.

3. At the concomitant start-up of several
own services consumers or of a relatively
large unit power consumer, a transient
regime may occur for which the gradient
AU /At is greater than 1% /second, which
is characteristic to a fluctuation of voltage.
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