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ARKANSAS POWER & LIGHT COMPANY
POST OmCE BOX 551 UTTLE ROCK. ARKANSAS 72203 (5o1) 3774000

October 6, 1987
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1CAN108703

U. S. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

ATTN: Mr. J. E. Gagliardo, Chief
Reactor Projects Branch

SUBJECT: Arkansas Nuclear One - Unit 1
Docket No. 50-313
License No. DPR-51
Request for Additional Information on
IE Bulletin 85-03

Dear Mr. Gagliardo:
,

In accordance with your request (1CNA088703) for additional information in
regard to IE Bulletin 85-03, we are providing the following responses to
each of your questions.

Question #1

Unlisted MOVs CF-V1A and CF-V1B in discharge lines of the core flooding tank
; safety injection system are shown normally open on FSAR Figure 6-2,
| Amendment 3. The possible problem that the system would be inoperable if

the MOVs were left closed inadvertently should be addressed. Based on the'

|
assumption of inadvertent equipment operations as required by Action Item a

i of the bulletin, revise Table 1 of the response of May 14, 1986 to include
| these valves.

| Response

| These two valves were not included in the IEB 85-03 required testing due to
! the following. First the valves were not considered part of the High

Pressure Injection System. Secondly, as described in FSAR Section 6.1.2 and
per AP&L operating procedures, when the reactor primary pressure is greater
than 700 psig, the circuit breakers and handwheels of the open valves are
physically locked such that valves cannot be intentionally or inadvertently
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actuated during reactor operation. At reactor primary pressure less than
700 psig, the valves and breakers are locked closed in the same manner.

Question #2

Unlisted MOV CV-1234 is shown normally open in one of the high pressure
injection lines to Reactor Coolant Loop A. Refer to Zone D-6 of DrawingM-231, Sheet 1, Revision 39. Similarly located MOVs in two comparable B&W
facilities are listed to ensure examination for maximum differentialpressure. Please justify or correct the exclusion of MOV CV-1234 from
Table 1 of the response of May 14, 1986, giving particular consideration to
the effect of inadvertent operation.

Response

MOV CV-1234 is the RCS makeup block valve and is not located in one of the
high pressure injection lines. It was not considered to be part of the IEB
85-03 requirements due to the valve being in a separate piring line from the
High Pressure Injection System, and due to the existence of a flow control
valve (CV-1235) in series that could isolate flow if necessary. It should
be noted that if the makeup block valve opened inadvertently during a high
pressure injection mode and the flow control valve failed open (two single
failures), cooling water would still reach the reactor vessel through the
High Pressure Injection nozzle's. Notwithstanding the above, the valve was
tested during the last refueling outage to the same criteria used for the
bulletin valves and torque switches were set accordingly..

Question #3

Has water hammer due to valve closure been considered in the determination
of pressure differentials? If not, please explain.
Response

i

Fluid hammer or water hammer is the term for the overall effect of pressure
transients in a piping system caused by opening or closing of flow control
devices such as valves. The components that affect water hammer include
initial system pressure, fluid inertia, piping dimension, pipe wall
elasticity, fluid bulk modulus and valve operating time to open or close.

I The initial shock of a sudden.stop or start in flow can induce transient
pressure changes or waves that exceed the static pressure in both the
positive and negative directions. The time "T " of one round trip of the

cpressure wave from valve to reservoir and back is defined as the "critical
| time" that establishes the severity of the water hammer.
1

If the valve completely closes / opens within the critical time, it is
designated as "fast opening or closing." If the valve response is slower
than the critical time, it is designated as "slow opening or closing" and
the maximum pressure rise will be less.
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As a result of the IEB 85-03 testing and concurrent maintenance of the
actuators, no valve opening or closing times were significantly reduced.
However, a review of related systems was performed to determine if any
parameters that affect water hammer were significantly changed. During this
review it was found that the "critical time" for each valve was less than
0.5 seconds and the shortest stroke time of any valve was 7.4 seconds, thus
the slow opening / closing rules were applied to the subsequent analysis.
This analysis included selecting the apparent worst case of 4" piping at 565
psi pressure and 850 gpm flow with a piping length of 50 ft. to determine
the pressure increase due to closing the valve. The result of the analysis
was an increase in pressure of roughly 2 psi.

The torque switch settings for the actuators were based on either the
maximum differential pressure derived from the shutoff head of the pump in
the system, the maximum static and pressure heads from tanks or the maximum
pressure heads frem other sources such as the steam generators. As was seen
in the above noted analysis, a significant decrease in valve stroke time
would result in only a small increase in the pressure peak, provided the
stroke time is still greater than T '

c

In addition to our use of maximum pressure terms to establish the
differential pressure for thrust calculations as described above, the AP&L
calculations utilize a multiplier (with a range of 1.06 to 1.16 depending
upon thrust) to account for test equipment inaccuracies. As a result, our
calculations are considered conservative without adding the specific term to
account for the small pressure effect due to water hammer.

Question #4

Please state the planned date of completion of Action Item f of the
Bulletin. Note that the due date specified by the Bulletin is
January 15, 1988.

Response
.

We are currently working on our response to Action Item f of IE Bulletin
85-03, which requests the licensee to send a written report on all the motor
operated valve testing results. We currently plan to submit the written
report for your review on or before the specified due date above.

Question #5
,

Please expand the proposed program for action items b, c and d of the
bulletin to include the following details as a binimum:

(a) commitment to a training program for setting switches, maintaining
,

valve operators, using signature testing equipment and interpreting
1 signatures, and

(b) description of the calculational method for extrapolating valve stem
thrust when it is determined by testing at less than maximum
differential pressure.

!

.
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Response

(a) AP&L has developed a certification program for motor operated valve
actuator technicians to ensure properly trained and qualified personnel
for motor operated valve actuator maintenance and testing. Personnel
performing the work are required to be certified prior to performing
maintenance and/or testing on motor operated valve actuators. A three
level approach is used in the certification process. Each level has
associated training and tasks which must be satisfactorily completed
before certification is granted. Recertification training is required
every two years for personnel in this program.

(b) The method used to extrapolate valve stem thrust when a valve was
tested at a pressure less than design maximum differential pressure was

. a simple ratio of the design to test pressures multiplied by the test
thrust. A second method was reviewed that consisted of using the
standard thrust equation with the differential pressure term being the
difference between the test pressure and the design pressure and adding
that result to the measured thrust. The review concluded that the
ratio method was more conservative due to the inclusion of the packing
friction in the extrapolation of the thrust term; therefore, we
utilize the ratio method.

This completes our response to'your request for additional information
regarding motor operated valve testing per IE Bulletin 85-03.

Very truly yours,

dA
fn_J.TedEnos, Manager

Nuclear Engineering and Licensing
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