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BWR RCIC Steam Inlet Valve Upgrade

Quick opening trim on a conventional globe
valve resulted in too much flow at low
opening heights that caused turbine driven
pumps to trip on an overspeed signal.

Install characterized trim in the globe valve
resulting in flow rates that are proportional to
the opening height of the valve.

BWR'’s are designed with a Reactor Core
Isolation Cooling (RCIC) system in order to
supply the core with water in the event that
coolant was unavailable through the normal
feedwater lines.

Steam from the main steam lines is used to
supply a turbine that drives the RCIC pump.
The pump takes suction from either the con-
densate storage tank, the RHR heat
exchangers, or in an emergency, from the
suppression pool, and then discharges it into
the vessel through a connection in the vessel
head.

A valve is installed just upstream of the RCIC
turbine stop valve to act as a block to keep
steam from entering the turbine. Immediately
upstream of the block valve is a steam trap.
The trap keeps the line upstream of the block
free of condensate and full of steam. This
ensures that when the block valve is opened,
steam is immediately available to roll the
turbine.

The plant designers specified this valve as a
four-inch or six-inch globe with quick-opening
trim. A very small movement of the stem
supplies a very large amount of steam.

Plant operators have always had difficulty in
getting the turbine on line. With even the
greatest care on the part of the operator, lack
of resolution in the valve trim results in a large
volume of steam entering the turbine. The
large volume of steam causes the turbine to
trip on overspeed before enough oil pressure
can be built up in the governor valve.

In an attempt to improve the situation, the
NSSS designer issued a service letter
recommending that a small bypass be
installed around the block valve. Opening of
the bypass would provide a small enough
mass of steam to roll the turbine and build up
oil pressure in the governor valve without
overspeeding the turbine.

While this modification has helped the
operators in those plants where it has been
installed, the small valves used as the bypass
have been very prone to leakage. In addition,
some plants have hesitated to install it
because of the cost.

A much simpler solution is available.
Flowserve Anchor/Darling Valves supplied the
majority of these steam block valves. Once
aware of the problem, we determined there
was a readily available remedy for the plants
with Anchor/Darling valves as well as valves
from other manufacturers.

The quick-opening trim of the main block
valve can be easily replaced with a set of trim
that is characterized to provide the desired
resolution. One plant has already installed
new trim that will provide the desired amount
of steam for the first 50 percent of stem
travel and then an appropriate increase
thereafter. This has enabled them to solve
the problem without changing any logic or
motor actuator gearing or timing, thus saving
thousands of dollars in engineering costs.
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Flowserve Corporation has established industry leadership in the design and manufacture of its products. When properly selected, this Flowserve product is
designed to perform its intended function safely during its useful life. However, the purchaser or user of Flowserve products should be aware that Flowserve
products might be used in numerous applications under a wide variety of industrial service conditions. Although Flowserve can (and often does) provide general
guidelines, it cannot provide specific data and warnings for all possible applications. The purchaser/user must therefore assume the ultimate responsibility for
the proper sizing, selection, installation, operation and maintenance of Flowserve products. The purchaser/user should read and understand the Installation
Operation Maintenance (IOM) instructions included with the product and train its employees and contractors in the safe use of Flowserve products in connection

with the specific application.

While the information and specifications contained in this literature are believed to be accurate, they are supplied for informative purposes only and should not
be considered certified or as a guarantee of satisfactory results by reliance thereon. Nothing contained herein is to be construed as a warranty or guarantee,
express or implied, regarding any matter with respect to this product. Because Flowserve is continually improving and upgrading its product design, the
specifications, dimensions and information contained herein are subject to change without notice. Should any question arise concerning these provisions, the
purchaser/user should contact Flowserve Corporation at any one of its world-wide operations or offices.

For more information about Flowserve Corporation, contact www.Flowserve.com or call USA 1-800-225-6989
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