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f. ABSTRACT

This report summarizes the partial scram test results and the
maximum daily temperature of those control rods with motor
temperatures above 215 degrees Fahrenheit. It is prepared to
satisfy the Fort St. Vrain Interim Technical Specification
Surveillance Requirement 4.1.1.A.1.a. The time period covered
by this report is May 1, 1988, through May 31, 1988.

II. BACKGROUND

Because proper operation of the Control Rod Drive Mechanism
(CRDM1 is critical for safe operation of the reactor, a series
of qualification tests were conducted over a one year time
span to demonstrate its capability. The motor temperature
during these tests varied between 200 degrees Fahrenheit and
239 degrees Fahrenheit, and averaged 215 degrees Fahrenheit.
A total of 130,000 jog cycles plus 1600 scrams was logged
during the final design testing, which is many times that

'

expected ever the no nv.) life of a CRDM. The operating
temperature of the CRDM is limited by the motor's Class H
insulation which is de-rated to 272 degrees Fahrenheit to
account for motor temperature rise, frictional torque
increase, and winding life expectancy.

In order to monitor CROM temperatures, Resistance Temperature
Devices (RTD's) are mounted on the closure plate, orifice
valve motor plate, and CRDM motor as shown on Figure 1. All
CRDM's installed in the Reactor are equipped with RTO's.
Three recorders located in the control room record each of
these temperatures for all 37 CRDM's. CRDM motor temperatures
are alarmed at 212 degrees Fahrenheit and 247 degrees
Fahrenheit.

CRDM motor temperatures are monitored at least once per 24
hours to verify that they are less than 250 degrees
Fahrenheit, which is a limiting condition for operation. If

one or more CRDM motor temperature (s) is found to be greater
than 215 degrees Fahrenheit during the daily surveillance, the
motor temperature of all CRDMs exceeding 215 degrees
Fahrenheit is recorded and a partial scram test is performed
on the CRDM with the highest motor temperature once per 24
hours. These surveillances ensure that CRDM motor
temperatures exceeding 215 degrees Fahrenheit do not degrade
the CRDM's reliability to perform its design function when
required.

III. SUMMARY OF RESULTS

During the month of May, 1988, Regions 12 and 30 CRDM motor
temperatures exceeded 215 degrees Fahrenheit in two separate
time intervals, May 1, through May 6; and May 29, through
May 31. There were no high CRDM motor temperatures in tne
intervening period, May 7 through May 28, due to reactc*
shutdown or operation at low power levels.
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The partial scram test results and maximum daily temperature
of those CRDMs with motor temperatures above 215 degrees
Fahrenheit are presented on Table 1. The pertinent parameters
are: reactor region involved, control rod position, maximum
daily motor temperature, extrapolated scram times
(surveillance value and Back EMF calculated value) and
starting acceleration. The control rod position is presented
because of its relationship to available starting torque which
affects the starting acceleration and extrapolated scram time
calculated by surveillance. The surveillance extrapoiated
scram time is affected by control rod position because it is
calculated using distance travelled versus time. Since the
acceleration is slower at lower control rod positions, a
longer period of time is required to reach steady state speed.
This longer acceleration period results in a decrease in
distance travelled over a given period of time, thereby
indicating a longer extrapolated scram time. The extrapolated
scram time calculated by tne Back EMF program applies a
correction factor to provide a projected full length scram
time. Therefore, the surveillance scram times can only be
compared for trends if the control rod position is
approximately the same. The Back EMF calculated scram time is
more readily trended since the value should be indepenaent of
control rod position.

The starting acceleration values presented are calculated by
the Back EMF. program. These values reflect the CRDM's freedom
of rotation to accelerate to steady state speed and therefore
are cor.sidered to be valuable performance indicators. Two
values are presented: The actual acceleration measured during
a scram from the indicated control rod position and the -

projected acceleration if the control rods were at the full
out position (greater than 188 inches). If the control rod
position is greater than 188 inches, no data is presented for
a projected starting acceleration since the actual and
projected are the same. As indicated with scram times, the
projected starting acceleration is more readily trended since
the value should be independens of control rod position.

IV. CONCLUSIONS

The performance of CRDMs with motor temperatures in excess of
215 degrees Fahrenheit did not show any significant trends or
degradation during this report period. Therefore, it is
concluded that CRDM motor temperatures exceeding 215 degrees
Fahrenheit did not degrade the CRDM's capability to perform
its design function when required.
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TABLE 1

Control Rod Maximum Daily Extrapolated Scram Starting AccelerationDate Region # Position Motor Temperature Time (Sec)** (Rad /Sec/Sec) ***(Inches) (Degrees Fahrenhei t) Surv. Back EMF Actual Projected

5-01-88 12 189.5 .2f1.9 149.6 145.2 113.9 .. __4

30 231.0

5-02-88 12 189.4 211.0 150.84 If fs.2 114,y4 . ___30, 231.7

5-03-88 12 1*g.5 2f1.0 136.7 144.3 113.84 ------30 231.0

5-0f-88 1 189.4 237.6 149.64 148.1 115.04 . _ _ _ _ _ .
3 227.2

5-05-86 12 189.0 239.2 If 8.9 If fe.2 113.14 4 .--_.30, 228.4

5-66-88 12 189.5 239.8 148.4 144.2 i i ts . 7 _____30 229.9

5-29-88 12 68.1 227.0 -151.2 14fs . 8 103.8 117.0
5-30-88 1 171*3 2'48.1 188.7 f f 5.2 114.6 116,14 4

3 237.8

5-31-88 12 189.2 243.7 143.2 **** ***** .....
30* 239.7

Only Region with slighest CRDM Motor Temperature is Tested*
** Limit ing Condi tion for Operation: <152 Seconds '

*** Acceptance Criteria Applied During Preventive Maintenance: >98.83 Rad /Sec/Sec**** Back [MF Data Not Available for Date Indicated
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