VALVES

DRAG?® valves give
Kuosheng a 24 MWe boost

Leaking feedwater recirculation valves at Taiwan Power’s second nuclear station, Kuosheng, had for r
years cut into the plant’s efficiency and reduced output. By replacing them with DRAG® valves from Ct

trol Components Inc (CCl), the station ge

nerating capacity was boosted by 24 MWe with the bonus

significant reduction in maintenance costs.

by T R HO

Since starting up in 1981, the Kuosheng st
tion has only been achieving an operatin
capacity of 973 MWe from each of its twa
985 MWe BWR units. In researching ways
to increase output, T R Ho, superintende
at the station, and his engineers, discover
some major problems and inefficiencies witl
its feedwater recirculation valves. In eac
unit, feedwater is circulated in a closed loo
by a feedwater pump which is driven by 3
steam turbine. The pump takes water fro
the condensers through the feedwater heal
ers and boosts the pressure to 1200 pst (85
kg/cm?2). In order to protect the pump whegi
the feedwater flow requirement is less thaf§
the minimum permissible flow through it, ajg
recirculation system is used to return a po
tion of the high pressure flow back to the
condenser. When the plant was built, th
feedwater recirculation systems in each u
were installed with two-stage, cage-type

valves. According to Ho, they found that the

conventional design of these valves made
them inadequate for the severe-service ap-
plication for which they were being used.

“These valves were unable to handle the high
pressure drop from 1200 psi (85 kg/cm?2) to
vacuum and the extreme temperature con-.

ditions which occurs during operation,” said| ™=
Ho. “As a result of this, every time we use
these valves, we would experience extreme
cavitation in the valves, excessive noise prolj
lems, and erosion in the downstream piping:.

LEAKING VALVES LOWER OUTPUT

Because of the severe cavitation proble
and trim erosion due to flashing, the feed-
water recirculation valves experienced se-
vere leaking. “When we compared the rate
of the feedwater flow to the condensate flo
we noticed a significant difference,” ex-
plained Ho. “This told us that we were los-
ing energy due to leakage of the valves. We
initiated a watch on the system, and when-
ever the difference passed a certain
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The Kuosheng 2 reactor feedwater pump.

point, we would isolate the valves, and re-
pair them on-line. This process consisted of
grinding or welding the erosion and cavita-
tion areas, and replacing the worn parts.

This gave us a temporary solution, but
within a few months, the power level would
drop again, and we’'d have to go through the
whole process all over.” Kuosheng allocated
additional maintenance hours to the valve
problem, but its primary concern was the
amount of power production it was unable
to generate. The excessive leaks cut into the
plant’s efficiency, both through direct energy
loss, and by not being able to feed the reac-
tor the full rated flow. “Even with system
pressures such as ours, when the valves are
shut they are expected to hold drop-tight
against leakage,” noted Ho “However, these
conventional valves would not hold leak-
tight, and within a very short time they were
leaking again. This severely impacted our
power production, affecting our ability to
produce power reliability.”

evere-service valve from Control
Components Inc uses a unique patented stacked-
disk design.
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VALVES

RESEARCH LED TO CCI VALVES

In January 1991 Kuosheng assigned a specic
design team to research available anti-cavitatiot
valves. The team checked other nuclear powe;
plants with a similar design to see if they had
similar problems and how they solved them.

The team found that most plants were simply
lix ing with the problem, though Ho believed
that none of them had as severe cavitation an|
leakage as Kuosheng. Engineers at one of thi
plants, however, mentioned that they had solver
their cavitation problems with considerable suc-
cess using a specialized severe-service valve wit !
a multi-staged velocity-control trim. The engi- fus-
neers recommended that the design team loo
into these valves, which are manufactured b
CCL.

Taiwan Power contacted CCI in the spring o
1992 to inquire about our advanced valve tech
nology. We visited their station to review the - P ; i . ¥
feedwater system and 5000 presented a solutiofic field service engineer checking the valve assembly on the new feed-water B
to the valve problem. We provided them with arecirculation valves at Kuosheng nuclear plant.

design and plan fof manyfacturlng a reactorand body erosion and reduce the excess noise amalve eliminated cavitation, along with the effects
feedwater-pump recirculation-valve that would

vibration that results from cavitation. The newof trim erosion, and erosion of downstream pip-

break down water pressure in applications tha;[/aIves also avoid the need for downstream oriing due to flashing and vibration. The new valves

had a pressure drop as high as 5000 psi (352 lﬁ'ﬂ:es, because the high pressure drop is handledso remain leak-tight, modulate automatically
cmz2) to vacuum. As the Kuosheng system. OPETL ithin tho value, and open reliably every time when needed. In case
ated well below that level, we were confident of a power failure to the valve operator, the valve
that these valves would do the job. will also open automatically,

The key to CCI's DRAG valve is its ability to “The most significant benefit of the new valves,

ﬁ;)nitsr(:l(:l:tlsg|\|I:(I;|OC|3|:/Iii:g;ogugﬁethpisggsvﬁﬁg; The new valves were ins_talled.in the second unis that_each unit is now generat.ing a thaI of 985

through a tortuous path of right-angle turns in in March 1993 and in unit one in the October. AMWe instead of 973 M.\Ne..Thls addmongl 24

stacked-disk trim (see diagram, see also a rticlgthe same time, the plant also replaced the dowhWe translates directly into increased profits for
’ Stream pipes which were badly eroded from théhe plant. This performance reflects well on ev-

n NFl July and Janugry 1994 and July 1993). It xcessive cavitation and trim leakage caused Bryone involved with the proiect.”
is the resistance provided by these turns that al- -

. ) " he original valves. To date, no problems hawt
lows the precise control of the fluid velocities,

intaining th lociti fe level d occurred with the new valves.
mamtammg the velocities at safe levels, regara- In summing up the experience Ho stated: “A¢ n addition to increasing plant output, the new

VALVE REFLACENMENT EAFCRICINCE

less of the pressure drop. . . :
. . a direct result of installing the new valves, we
The DRAG feedwater recirculation valves for . .
experienced a power increase of 12 MWe fron

Kuosheng feature eighteen pressure-drop stages . - -
to keep the trim velocity to less than 40 ft s (lzeach of the two units. We attribute this directly tc

m s). By keeping the fluid velocities below this the performance of the DRAG valves. The valve:

level, the fluid is not allowed to drop below its Kuosheng station (2 X 985 MWe BWRs) is the

vapour pressure. This prevents fIa.Shing.an.d th€econd of Taiwan Power's three operating nuclear
formation of bubbles which results in cavitation. plants. Located on the northern coast of Taiwan, the
In addition, the new valves also eliminate trim plant began operating in 1981.
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CCI valves are helping to reduce maintenance
costs at Kuosheng. “After we installed the valves
and compared the difference between the feed-
water flow and the condensate flow of the sys-
tem,” explained station superintendent T R Ho,
“we found that it is within the normal operational
difference. This means that the new valves are
not leaking. What's more, this zero-leakage has
stayed constant for us over the past year which
means that we do not have to go in and do main-
tenance on the valves. Before, it would only be a
matter of weeks before we would have to con-
duct repairs on the valves. Even so, our attempts
to fix the valves only restored the power tempo-
rarily; it wasn’t long before the problems would
resurface and cause us to do repair work again.
With the new valves, this effort is no longer nec-
essary. This has allowed us to assign the main-
tenance personnel to other areas of the plant that
also need attention.

“At first, we did not consider the maintenance
costs to be significant, when comparing them to
the amount of lost revenue resulting from the
leakage. The cost of parts and labor is minimal
compared to losing even one megawatt of capac-
ity. On the other hand, when we calculate the cost
of continually repairing the valves, we discovered
that over time, the cost of maintenance far ex-
ceeded the cost of replacing them. In retrospect,
this more than justified the expense of installing
the new valves.”
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