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the strictly controlled operation and to the
appropriate waterside tightness of the (new)
condensers. In addition, the primary-secondary
side condition of the steam generators (SG)
tightness was adequate too.
The characteristics are demonstrated
continuously during the evaluation with normal
time-axis description in order to make the
parameters more comparable.
In the evaluation the two turbine systems
belonging to one unit were not separated, since
by using adequate water tight condenser(s)-
and this was the goal- there should not be a
significant difference between the chemical
parameters of the two systems.

Main condensate system
The water chemistry of the main condensate
system depends basically on the condenser.
The tightness of the condenser, which has a
large surface on the cooling water side
guarantees the ionic purity of the whole
secondary side water. Its air tightness-affecting
directly the metal-water balance- influences the
oxidation-reduction processes. Figure 1 shows
the changes in the oxygen concentration. The
previous (16th) and the 17th cycles of unit 2 are
described simultaneously.

Introduction
Similarly to units 3, 4 and 1 the new high pH
secondary side water regime was installed on
unit 2 as well during its 17th cycle on the
decision of OAH-NBI.

Evaluation

The technical circumstances of the
installation
The 17th cycle of unit 2 was accomplished
between 18.05.2000. and 17.03.2001. During
this period of time there was no any problem in
the respect of water regime, the measured
chemical parameters were not affected
significantly. During samplings to identify
corrosion products the output changes were
taken into consideration.
The new high pH water regime was installed.
When restarting the unit the fullstream
condensate polishing system (CPS) operated,
and from 31.07.2000. only the electromagnetic
filter (EMF) did operate. On the 17.08.2000.
the increase of the pH with increased hydrazine
dosing began. The dosed chemical (hydrazine)
and the place of the dosing (the sucking part of
the feedwater pumps) was not changed. This
way the comparison was easier in the respect
of the operation.
No more changes were carried out in the water
regime. The EMF of the CPS was operated
during the installation of the new water regime
in order to get a better picture to analyse the
two different cycles (16th and 17th) by
minimalizing the amount of changes.

Evaluation
During the 17th cycle of the water regime the
limit values were not exceeded. It was due to
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Fig. 1.: O2 in main condensate
It can be seen that during the cycle the oxygen
concentration values significantly fluctuated,
but the limit values were not exceeded. It
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should be mentioned that the concentration
was not always measured by the same method
during the process.

Feedwater system

Controlling the chemical parameters of the
feedwater system is an important issue, since
this secondary side system assures the SGs
water supply. In addition it is necessary to
know the parameters of the feedwater to
distinguish the different water chemistries
applied in the secondary side. Therefore the pH
values (daily average) measured in the
feedwater during the two cycles are
demonstrated in Figure 2.
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Fig. 2.: pH in feedwater
As it can be seen, the measured pH increased
rapidly until reaching the adequate value.
During the cycle the pH was successfully
stabilised near of these values.

Steam generators (SG)

One of the most important tasks of the
secondary side water regime is the protection
of the SGs. This task has two main parts: To
keep the impurities in SG water on the lowest
value possible, and to keep the heat transfer
surface adequately clean (in this case non-
deposited).
The daily average parameters measured
continuously during the SG blowdowns are
shown in Figures 3-6. The data of the six SGs
during the two cycles are shown
simultaneously.
Figure 3 shows the variation of pH values
measured in the SGs. It can be seen that the
pH increased quickly after the installation. This
value (around 8) remained relatively constant
during the new water regime period of the
cycle.

Figure 3.: pH in SG blowdowns
In Figure 4 the concentration values of the
three most important ionic impurities are
demonstrated during the SG blowdowns.
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Figure 4.: Ions in SG blowdowns
In this Figure it is easy to see the difference
between the two cycles. The improvement due
to the replacement of the condensers is certain,
even if considering that the copper pipe
condensers were relatively good. As it is
shown, the mixed bed ion exchanger resin of
the CPS are sources of secondary side water
impurities if the condensers are appropriately
tight. After the shutdown of mixed-bed ion
exchangers the amount of ionic impurities in
SG water significantly decreased. This
improvement is especially marked when
considering the sulphate concentration. The
still existing sulphate ion concentration might
come from the make-up water on one hand,
and from the resins of the water purification
system 5 (which cleans the SG blowdown
water) on the other hand.
Figure 5 shows the redox-potential averages
measured in the SG blowdowns.
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Figure 5.: Ep in SG blowdowns
It can be seen that the redox-potential values
stabilised between the desired limits during
both cycles. The cause of the significant
dispersion in the (compared to the previous
ones) negative values during the 17th cycle
might be the appearance of the higher erosion-
corrosion concentration.
The last part of the water chemical parameters
of the SG blowdowns are the daily averages of
the cationic conductivity, shown in Figure 6.

Figure 6.: Cationic conductivity in SG
blowdowns
The old copper tube condensers of unit 2 -due
to the preventive tube-pluggings- proved to be
adequately tight. The smaller dispersion of the
cation-changed conductivity values measured
during the 17 cycle is striking. When looking
at their absolute values, it has to be taken into
consideration, that the anion concentrations in
SG water decreased significantly compared to
the previous cycle.

Erosion corrosion
The erosion-corrosion processes are discussed
on the basis of the iron-copper data measured
during the 16th and 17th cycle.
The high pH water regime was not installed
immediately after the start of unit 2, but from

the 18th of August. The reason for this was,
that a complementary measuring program was
running to examine the secondary side erosion-
corrosion, and to compare it to the condition
after installing the high pH water regime. See
Figures 7-10.

Feedwater
The erosion-corrosion products deposited on
the heat transfer tubes of SG are transported
into SG by the feedwater. These deposits had
to be removed at least once in the case of all
four units. Consequently, the restraint of
erosion-corrosion products in feedwater
decreases the deposition (mainly magnitude)
containing impurities.
The installation of high pH water regime is
aimed to decrease the erosion-corrosion
products in SG.
The erosion-corrosion products measured in
feedwater during the 16th and 17th cycle are
shown in Figures 7-8.

Figure 7.: Fe-erosion-corrosion products in
feedwater
Figure 7 shows the monthly averages of iron
concentration in feedwater. As it can be seen,
the disperse iron concentration decreased after
installing high pH water regime. The
conclusion is that the application of new water
regime decreases the iron concentrations in
feedwater.
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Figure 8.: Cu-erosion-corrosion products in
feedwater

Figure 8 shows the monthly averages of copper
concentration in feedwater during the 16th and
17th cycle. There is no definite decrease, but
the concentration values are very low, they are
within the norm values.

SGs
The impact of the lower concentration of
erosion-corrosion products in feedwater -
caused by the installation of high pH water
regime- on the deposits on the heat transfer
tubes on SG is very important to analyse.
Due to the decreased transport of erosion-
corrosion products to SG the deposition
decreased, the pH of SG water increased, the
value of redox-potential decreased and the
concentration of ionic impurities decreased as
well.

Measurements during cycle

Figures 9-10 show the values measured during
the 16th and 17th cycle.
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Figure 9.: Fe-erosion-corrosion products in SG
blowdowns

Figure 10.: Cu-erosion-corrosion products in
SG blowdowns
According to the diagrams the installation of
new water regime resulted a significant change
in transport outlet of erosion-corrosion
products measured in SG slowdown. Though
there were not are real expectations in this
respect, it is worth considering: In addition to
the decrease of concentration in feedwater the
new water regime resulted the decrease of
deposited magnitude, the purification of
depositions and the elimination of copper.

Corrosion examinations
The corrosion examination of SGs in unit 2
were accomplished in accordance with RE-
1477N-951/95 resolution of OAH NBF to
examine those deposits separated from the heat
transfer tubes and accumulated on the bottom
of SGs, which were experienced during
program 2/17/2001. According to the
Corrosion Examination Record 2/17/2001
there is a thin magnitude layer adhered strongly
to the surface of the heat transfer tubes.

Jiummary
The installation of high pH water regime
during the 17th cycle of unit 2 aimed to
decrease the amount of transportation inlet of
erosion-corrosion products (magnitude) in
feedwater to SGs. The resolution of OAH-NBI
permitting the installation ordained to make an

, evaluation of the process. A-KC^"-'-^

VThe__main conclusions and results areftfeie
following: - ~-A

- The change of water regime in unit 2
and its operation did not cause any
problems.
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Due to the tight condensers the content
of corrosion active component in SGs
decreased.

- The deposits on the heat transfer tubes
of SGs reduced during the cycle.
The condition of heat transfer tubes is
adequate according to the corrosion
examinations during shutdown of SGs.
The concentration of erosion-corrosion
products in feedwater significantly
decreased.

According to those mentioned above jthe high
pH water regimejDrov^
'case of tfnit 2 as well., _similarly.Jo {|nits 3, 4
ancTT


