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STRACT

Public Service Company has recently completed testing that
confirms analytical model predictions of contro) rod drive
mechanism (CROM) motor temperature performance. This analytica)l
mode! will allow the prediction of CROM motor temperatures as
afiected by changing reactor core parameters,

BACK
Ouring the original qualification tests, the CROM was immersed
in a 180 degree Fahrenheit helium environment. Motor

temperature varfed between 200 and 230 cegrees Fahrenheit,
averaging 215 degrees Fahrenheit. Qualification at that
temperature was expected to Dbe adequate for an ambient CROM
cavity temperature of approximately 150 degrees Fahrenheit. It
was predicted that cavity temperature would be maintained in the
150 degree range by the refueling penetration cooling system
(FIGURE 1) and the therma) barrier Detween the CROM and reactor
(FIGURE 2).

Low power testing in 1975 generated higher than predicted
temperatures in the prestressed concrete reactor vessel (PCRY)
concrete near the rcfuc11n? penetrations. Slight differential
pressures fn the primary helium coolant between the orifice
valve and upper control rod drive assembly resulted in higher
than anticipated helium circulation in the upper part of the
assembly. As an orifice valve was closed in a given region,
differential pressures, helium flow, and attendant heat load
increased. Installation of improved seals reduced the prodblem
but did not eliminate ft. Circulation of the primary helium
coolant over the orifice valve motor (OVM) plate was the major
heat load. Some hot helium 2lso flowed into the CRDM cavity
through penetrations in the OVM plate (FIGURE 3).

Rise-to-power tests conducted in the 1977-1978 time frame at
power levels up to 70% produced CRDM temperatures up to 213
degrees Fahrenheit. Between 1978 and 1981, during the series of
reactor tests RT-485 6 485A and 4858, temperatures were monitored
in the CRDM cavities of five different core regfons, R-4, R-5,
R-34, R-35 and R-36. These temperatures were measured Dy
several thermocouples installed in each of the five CRDM
cavities. The maximum CROM motor temperature measured during
these tests was 23] degrees Fahrenheit in R-36 (REFERENCE 1).
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In 1985, Public Service Company added resistance temperature
devices (RTD's) to the closure plate, orifice valve motor plate
and CROM motor of each of the 37 ragions (FIGURE 4). Although
this allowed temperatures fn al) regions to be monitored,
extended plant outages and operation at reduced power levels
prevented collecting the data nrecessary to make confident
projections, RT-5 tasting in March, 1988, helped complete
large data sets, allowing x and y values to De measured from a
wide variety of reactor conditions (f.e., varying orifice
positions, core delta P and core inlet temperatures) and to be
plotted for each core regicn (Enclosure 1 through 37). The
resulting graphs of 36 of the 37 regions show a strong
correlation of measurements to the mode) for predicting CRDM
motor temparatures. Region 26, for reasons not yet fully
understood, but ¢res not demonstrate a lirear correlation. This
region s not a matter of concern, however, because itis
temperature Degins to decline after reaching a maximum of 195°
Fahrenheit.

CONCLUSION

These graphs, projected for any expected combination of orifice
positions and core delta P, will allow prediction of maximum
CROM motor temperatures for each region. This, in turn, will
allow determination of maximym temperatures expected for CROM
motors during projected operational conditions. Any alteration
to the configuration of control rod drives and orifice
assemblies within a refueling penetration, such as takes place
during refueling, will also alter the characteristics that yield
region=specific flow functions. For that reason, temperature
predictions for a given region apply only to the current fuel
cycle. Predictions of temperatures for Cycle Five and beyond
will require a redetermination of the region-specific flow
functions for the altered regions. The worst case flow
functions for future cycles, however, are not expected to differ
significantly from those observed in Cycle Four.
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