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SUBJECT: NRC INSPECTION REPORT NO. 50-483/99-04 

Dear Mr. Randolph: 

This refers to the inspection conducted on March 29 through April 2, 1999, at the Callaway 
Plant facility. The purpose of the inspection was to assess the program used to meet your 
commitments to Generic Letter 96-05, "Periodic Verification of Safety-Related Motor-Operated 
Valves," and to review previous NRC inspection findings. The enclosed report presents the 
results of this inspection. A supplemental exit meeting was conducted by telephone on April 13, 
1999.  

You have made substantial progress toward ensuring that your motor-operated valves will 
retain their design-basis capability for the life of the plant. However, some issues remain to be 
resolved. The NRC Office of Nuclear Reactor Regulation plans to issue a request for additional 
information regarding these questions.  

One unresolved item was identified during the inspection. This item questioned the capability of 
42 safety-related motor-operated valves to be manually repositioned following postulated hot 
shorts caused by a control room fire. The design bases for this accident scenario includes an 
assumption that each of these 42 valves can be repositioned locally, if necessary, as a means 
of achieving a safe reactor shutdown. This matter was discussed during the exit meeting and is 
presented in detail in Section F8.2 of the enclosed inspection report. This item is unresolved 
because if calculations reveal that at least one of the valves would be incapable of being 
manually repositioned following postulated fire-induced hot shorts, then you would be in 
violation of Operating License, Section 2.C(5)(c). It is our understanding that during the 
supplemental telephone exit meeting of April 13, 1999, Mr. M. Taylor, Manager, Nuclear 
Engineering, stated that Union Electric Company would make available for NRC review, no later 
than June 7, 1999, an action plan outlining the scope and completion dates of a project to 
evaluate the post-hot short manual repositioning capability of the 42 valves in question. Please 
confirm this regulatory commitment in writing within 30 days of the date of this letter.  

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of this letter and its 
enclosure will be placed in the NRC Public Document Room (PDR).



Union Electric Company

Should you have any questions concerning this inspection, we will be pleased to discuss them 
with you.  

Sincerely, 

Arthur T. Howell III for 

Dr. Dale A. Powers, Chief 
Engineering and Maintenance Branch 
Division of Reactor Safety 
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EXECUTIVE SUMMARY 

Callaway Plant 
NRC Inspection Report No. 50-483/99-04 

Maintenance 

On the basis of the licensee's timely review of new guidance from the actuator 
manufacturer, seven motor-operated valves were determined to be vulnerable to motor 
burnup in fulfilling their safety functions to either open or close. The inspectors agreed 
with the licensee's determination that valve operability was not affected by this condition.  
The licensee planned to enhance the margins of these valves by modifications or 
resetting of the torque switches before the end of the Spring 2001 refueling outage 
(Section M1.1 (b)(3)(d)).  

The inspectors determined that the licensee was developing a motor-operated valve 
program to provide assurance that motor-operated valves, within the scope of the 
Generic Letter 96-05 program, will remain capable of performing their design-basis 
safety functions. The inspectors were not able to determine that the licensee had 
adequately demonstrated that its setup methodology, with a prescribed 25 percent 
margin, would be sufficient to bound potential age- and service-related degradation for 
each motor-operated valve in the program. To complete the review of the licensee's 
motor-operated valve program, the NRC staff will need to evaluate the actual setup 
requirements and capabilities of the safety-related motor-operated valves within the 
scope of the Generic Letter 96-05 program. The NRC staff plans to prepare a request 
for additional information to the licensee addressing this remaining aspect of the NRC 
review (Section M1.1).  

Plant Support 

An unresolved item was identified concerning 42 motor-operated valves that could 
become damaged if they were to spuriously actuate as a result of a hot short caused by 
a control room fire. If any of the valves were damaged to an extent that they would be 
incapable of being manually re-positioned during post-control room evacuation 
procedural steps, then the licensee's alternative shutdown capability would not be in 
compliance with the Operating License. During a supplemental exit meeting conducted 
by telephone on April 13, 1999, the licensee committed to make available for NRC 
review an action plan designed to determine whether any of the subject 42 valves could 
become damaged in this manner (Section F8.2).
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Report Details 

Summary of Plant Status 

The unit was operated at full power during the inspection.  

II. Maintenance 

M1 Conduct of Maintenance 

M1.1 Implementation of Generic Letter 96-05, "Periodic Verification of Design Basis Capability 
of Safety-Related Motor-Operated Valves" 

a. Inspection Scope (TI 2515/140) 

This inspection was conducted to assess the licensee's implementation of Generic 
Letter 96-05 and to provide information necessary for the NRC Office of Nuclear 
Reactor Regulation to complete a safety evaluation of the licensee's response to this 
generic letter. Generic Letter 96-05 requested licensees to establish programs to 
periodically verify that safety-related motor-operated valves are capable of performing 
their safety functions within the current licensing bases.  

Prior to this inspection, the licensee responded to the recommendations of Generic 
Letter 96-05 and described its long-term motor-operated valve periodic verification 
program in letters to the NRC dated November 6, 1996, and March 13, 1997. The 
licensee had elected to not participate in an industry-wide program developed by the 
Joint Owners Group, which was designed to share test data among various nuclear 
plants. (The licensee's reason for not joining this effort was that they had already tested 
most of their safety-related motor-operated valves, such that the use of test data from 
other plants would have been of limited value to it.) 

The inspectors assessed the licensee's program to determine whether it was consistent 
with the licensee's commitments and with the recommendations of Generic Letter 96-05.  
The inspection was conducted through a review of documentation and interviews with 
licensee personnel. To assess the implementation of the licensee's Generic 
Letter 96-05 program, the inspectors selected a sample of motor-operated valves based 
on dynamic test data availability, valve type, and risk significance. The inspectors 
reviewed test packages and calculations for these valves, which are listed below: 

ALHV0036, Condensate Storage Tank to Turbine-Driven Auxiliary Feedwater 
Pump Isolation Valve (Anchor-Darling 10-inch flexible-wedge gate valve) 

BBHV8000A, Reactor Coolant System Pressurizer Outlet Power-Operated Relief 
Isolation Valve (Westinghouse 3-inch flexible-wedge gate valve) 

ENHV0007, Containment Recirculation Sump to Containment Spray Pump "B" 
Isolation Valve (Anchor-Darling 12-inch flexible wedge gate valve)
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* ALHV0007, Motor-Operated Auxiliary Feed Pump B to Steam Generator "A" 
Isolation/Control Valve (Masoneilan 4-inch flow control globe valve) 

0 ENHV0024, Service Water to Essential Service Water Train "B" Upstream 
Cross-Connection Valve (Anchor-Darling 30-inch butterfly valve) 

* EGHV0060, Component Cooling Water from Reactor Coolant System Inner 
Containment Isolation Valve (Anchor-Darling 12-inch double-disc gate valve) 

* EMHV8814A, Safety Injection Pump "A" Recirculation to Refueling Water 
Storage Tank Isolation Valve (Velan 1.5-inch globe valve) 

* EJHV8809A, Residual Heat Removal Train "A" Accumulator Injection Supply 
Isolation Valve (Westinghouse 10-inch flexible-wedge gate valve) 

b. Observations and Findings 

(1) Commitments to Generic Letter 96-05 (TI 2515/140, Paragraph 03.01) 

In its response to Generic Letter 96-05, dated November 6, 1996, the licensee 
stated that, based on the NRC's previous review and acceptance of its program 
to meet commitments to Generic Letter 89-10, "Safety-Related Motor-Operated 
Valve Testing and Surveillance," including the periodic verification aspects of 
Generic Letter 89-10, it considered all actions requested in Generic Letter 96-05 
to be closed. In response to an NRC letter, dated November 29, 1996, the 
licensee stated in a letter, dated December 12, 1996, that it would supplement its 
initial Generic Letter 96-05 response to address recently disseminated industry 
and NRC information related to motor-operated valve performance. In a letter 
dated March 13, 1997, the licensee reported that, based on its review of recent 
industry and NRC information, it had concluded that its periodic verification 
program was a suitable, valid, and effective program for assuring the continuing 
operability of safety-related motor-operated valves and that no changes were 
needed. In particular, the licensee discussed its review of the Electric Power 
Research Institute motor-operated valve performance prediction program, ASME 
Code Case OMN-1 (providing an alternative to quarterly motor-operated valve 
stroke-time testing), and research sponsored by the NRC on the aging of stellite 
material samples.  

(2) Generic Letter 89-10 Long-Term Actions (TI 2515/140, Paragraph 03.02) 

In NRC Inspection Report 50-483/94-02 and in ensuing correspondence, the 
NRC closed its review of the licensee's Generic Letter 89-10 program, based on 
the licensee's actions to verify the design-basis capability of its safety-related 
motor-operated valves and to periodically reconfirm this capability.  

In Generic Letter 89-10, the NRC recommended that motor-operated valve 
performance be trended on a long-term basis. Procedure EDP-ZZ-01 114, 
"Motor-Operated Valve Predictive Performance Manual," Revision 11, provided
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guidance for the preparation of motor-operated valve performance indicator 
reports, issued every 18 months following each refueling outage. These reports 
provided a summary of diagnostic test results, a description of the current setup 
of all safety-related motor-operated valves, a listing of major work completed, a 
summary of problem reports, a compilation of trends identified from performance 
prediction reports (which addressed stroke time, stem factor, current levels, 
thrust at control switch trip, unseating loads, and running loads), proposed 
actions to improve margins, and planned actions to enhance the overall 
motor-operated valve program. The inspectors considered the licensee's 
trending program to be consistent with the recommendations of Generic 
Letters 89-10 and 96-05.  

(3) Generic Letter 96-05 Program (TI 2515/140, Paragraph 03.03) 

The licensee described the completion of its Generic Letter 89-10 program in a 
detailed attachment to its letter to the NRC, dated February 18, 1994. In 
Procedure EDP-ZZ-01 110, "Predictive Performance Program," Revision 16, 
dated January 10, 1997, the licensee provided guidelines for the development 
and implementation of predictive performance manuals, including a manual for 
motor-operated valve performance. In Procedure EDP-ZZ-01 114, the licensee 
described its program to ensure motor-operated valve operability under 
design-basis differential pressure and flow conditions. In reviewing the program 
and implementing documents, the inspectors found that the licensee's 
motor-operated valve program was being implemented in accordance with the 
licensee's quality assurance program.  

The inspection findings for specific aspects of the licensee's motor-operated 
valve program were as follows: 

(a) Motor-Operated Valve Program Scope 

In Procedure EDP-ZZ-01 114, the licensee stated that its motor-operated 
valve program included 148 safety-related, position-changeable 
motor-operated valves. The scope of the licensee's motor-operated 
valve program remained the same as it had in accordance with Generic 
Letter 89-10.  

Based on a sample review, the inspectors found that the scope of the 
licensee's motor-operated valve program was consistent with the 
recommendations of Generic Letter 96-05.  

(b) Motor-Operated Valve Design Basis 

The licensee had updated its motor-operated valve program and 
calculations in response to new information and design changes. For 
example, the licensee updated Calculation ZZ-224, "Motor-Operated 
Valve Sizing Calculation," dated March 26, 1999, to address recent 
guidance from the actuator manufacturer on motor-operated valve motor
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actuator output. Further, as described in the licensee's Request for 
Resolution 8746, dated March 26, 1999, the licensee updated the 
design-basis differential pressure requirements for motor-operated valves 
in Train B of the essential service water system in response to the 
replacement of Essential Service Water Train B Pump PEF01 B. Based 
on the sample review, the inspectors found that the licensee was 
maintaining an up-to-date design basis for its safety-related 
motor-operated valves.  

(c) Degradation Rate for Potential Increase in Required Valve Thrust or 
Torque 

In completing its Generic Letter 89-10 program, as discussed in its letter 
dated February 18, 1994, the licensee established a margin of 25 percent 
between the thrust required to operate gate and globe (rising-stem) 
valves and the thrust delivered by the motor-operated valve motor. This 
margin was established to accommodate a potential increase in the 
operating requirements resulting from valve age- and service-related 
degradation. In a letter dated June 8, 1994, accepting the licensee's 
implementation of Generic Letter 89-10, the NRC staff noted that the 
licensee planned to obtain dynamic test information to confirm that its 
assumed 25 percent margin for gate and globe valves would be sufficient 
to compensate for any anticipated degradation. In this letter, the NRC 
staff also noted that the licensee intended to establish a margin to 
compensate for age- and service-related degradation of butterfly valves.  

As indicated in Procedure EDP-ZZ-01 114, the licensee tested 103 of the 
148 motor-operated valves in its Generic Letter 89-10 program under 
dynamic conditions. In performing dynamic tests of its rising-stem valves, 
the licensee measured spring pack displacement (which is directly related 
to torque) and predicted valve stem thrust from those measurements 
using test data that measured the stem-to-stem nut coefficient of friction 
under static conditions. The licensee considered its methodology to 
predict the thrust required to operate rising-stem valves to be 
conservative. The inspectors agreed that this method tended to be 
conservative. Butterfly valve tests were conducted similarly, although the 
torque-to-thrust conversion process was not applicable.  

The licensee conducted dynamic testing on the motor-operated valves in 
their as-found condition where possible to reflect the performance of 
aged valve surfaces resulting from long service history. The licensee 
predicted the operating requirements for non-dynamically tested valves 
through other means, such as use of the Electric Power Research 
Institute motor-operated valve performance prediction methodology or 
grouping with other dynamically-tested valves at Callaway.
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In a letter dated September 7, 1995, the licensee reported the results of 
dynamic tests of several motor-operated valves that had been 
dynamically tested previously at Callaway under the Generic Letter 89-10 
program. The licensee's representative stated that the repeat dynamic 
tests of the rising-stem valves indicated that no degradation occurred 
over intervals ranging from 35 to 54 months. These valves had been 
subject to only preventive maintenance activities during that interval. The 
licensee determined that the required thrust for one rising-stem valve 
increased, but that the increase was less than the measurement error 
uncertainty of the test equipment. The licensee also reported that repeat 
dynamic tests of butterfly valves had revealed no significant degradation 
over intervals of 14 to 15 months, again with no interim maintenance 
activities performed. The licensee's representative indicated that the 
required torque for one butterfly valve had increased, but that the 
magnitude of the increase was approximately equal to the measurement 
error uncertainty. In addition to these repeat dynamic tests, the 
licensee's representative stated that motor-operated valve performance 
information was obtained from the Wolf Creek nuclear plant and the 
Motor-Operated Valve Users' Group.  

Based on its dynamic test diagnostic methodology, its testing of 
motor-operated valves with long service histories under as-found 
conditions, and its methods used to predict operating requirements for 
non-dynamically tested valves, the licensee considered a 25 percent 
margin to be sufficient to bound potential age- and service-related valve 
degradation for the remaining operating life of the plant. In reviewing the 
repeat motor-operated valve dynamic tests conducted by the licensee, 
the inspectors noted that the operating requirements (thrust or torque 
necessary to overcome the dynamic loads) for some of the retested 
motor-operated valves were significantly lower during the second tests 
than during the initial tests. The inspectors noted that this result was 
unexpected and were concerned that these motor-operated valves were 
not sufficiently aged prior to their dynamic tests, thereby, exhibiting 
artificially low thrust requirements.  

To evaluate the licensee's assumption that the motor-operated valves 
were fully aged, the inspectors reviewed the operating requirements and 
capabilities of a sample of motor-operated valves, listed under 
Section M1 .1(a) above. In this review, the inspectors performed 
independent calculations using data provided by the licensee to 
determine required and available "valve factors" that would be applied in 
the standard industry sizing equation to yield the thrust requirements and 
capabilities equivalent to the licensee's methodology. The inspectors 
identified some gate valves that were sized and set up to thrust 
requirements equivalent to high valve factors (such as 0.95) that could be 
reasonably assumed to bound potential degradation in valve 
performance, given that a successful preventive maintenance program
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was in place. However, the inspectors found some of the sampled valves 
to have setup requirements that were equivalent to lower valve factors 
(such as 0.47) that might not be sufficient to ensure that potential valve 
degradation would be accommodated by the licensee's prescribed 
25 percent margin.  

Based on their review, the inspectors were not able to determine that the 
licensee's motor-operated valve setup methodology, with its assumed 
25 percent margin, would be sufficient to bound potential age- and 
service-related degradation for the Generic Letter 96-05 program 
motor-operated valves over the operating life of the plant.  

To complete the NRC review of the licensee's motor-operated valve 
program, the NRC staff will need to evaluate the actual setup 
requirements and capabilities of the safety-related motor-operated valves 
within the scope of the Generic Letter 96-05 program.  

(d) Degradation Rate for Potential Decrease in Motor-Operated Valve Motor 
Actuator Output 

The licensee specified various parameters to be monitored to identify 
potential motor-operated valve degradation in the motor operated valve 
predictive performance reports. These parameters included thrust, 
torque, motor current, stem friction coefficient, and stroke time, as 
appropriate. In the motor-operated valve predictive performance report 
for each tested motor-operated valve, the licensee documented the test 
results and their relationship to applicable limits in monitoring 
motor-operated valve performance, including potential output 
degradation.  

In Procedure EDP-ZZ-01 114, the licensee indicated that the valve stem 
of each motor-operated valve with an active safety function is relubricated 
each fuel cycle. The grease in the main gearbox of the motor-operated 
valve actuator is also checked each fuel cycle unless justified by specific 
data. Motor-operated valve preventive maintenance is performed every 
72 months and includes evaluation of electrical connections, fasteners, 
switch settings, limit switch grease, motor current, and oil or packing 
leaks.  

In Calculation ZZ-224, the licensee revised its motor-operated valve 
calculation methodology to incorporate the updated guidance on 
ac-powered motor-operated valve motor actuator output provided in 
Limitorque Technical Update 98-01, Supplements 0 and 1. In Request 
For Resolution 19205 (initiated August 6, 1998), the licensee's 
preliminary review of safety-related motor-operated valves in response to 
the technical update identified several motor-operated valves where use 
of measured stem friction coefficient (instead of the typically-used 
bounding value) was necessary to demonstrate design-basis capability.
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In Suggestion Occurrence Solution Report 99-0569, dated March 26, 
1999, the licensee listed seven rising-stem valves and two butterfly 
valves with motor actuators that, although able to perform their safety 
function, might not be able to trip their torque switch at the existing 
setting. This would likely result in motor burnup. The licensee 
determined that the seven rising-stem valves were not required to reopen 
following their closure stroke. The licensee later determined that 
operation of the two butterfly valves was controlled by their limit switches 
(rather than their torque switches). This would mean the motors of these 
two butterfly valve should not be adversely affected. The inspectors 
reviewed the licensee's operability justifications for the seven rising stem 
valves and did not identify any operability concerns. The licensee 
planned to perform corrective action (including torque switch setting 
adjustments or modifications) to address these seven rising stem valves 
by the end of the Spring 2001 refueling outage.  

The licensee, aware of the ongoing evaluation of dc-powered 
motor-operated valve actuator output by the actuator manufacturer, had 
initiated a review of the capability of its five safety-related dc-powered 
motor-operated valves in anticipation of any new guidance that might be 
provided.  

On the basis of the sample reviewed, the inspectors found that the 
licensee had established adequate means to monitor the output 
performance of its safety-related motor-operated valves.  

(e) Periodic Test Method 

Procedure EDP-ZZ-01 114 stated that torque-controlled rising-stem 
valves and butterfly valves with at least 25 percent margin, as well as 
limit-controlled valves addressed in Calculation ZZ-224, had been 
justified for static diagnostic testing at a frequency of 6 years or four 
refueling outages, whichever was shorter. The licensee justified this 
periodic test method and frequency on the fact that all valve stems were 
re-lubricated every 18 months, that sampling of the actuator gearbox 
grease was performed every 18 months, and that repetitive dynamic 
testing of specific motor-operated valves at Callaway had indicated no 
significant valve degradation. The licensee required any butterfly 
motor-operated valve not justified for the 6-year test frequency to be 
static tested at least once every 5 years or three refueling outages. In 
contrast, the licensee required static diagnostic tests every refueling cycle 
for gate and globe valves that had less than a 25 percent margin. At the 
time of this inspection, no valves were in either of these categories. The 
licensee conducted static diagnostic tests on its motor-operated valves 
using a MOVATS torque-thrust cell where possible to obtain direct 
measurements of both thrust and torque.
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In Request For Resolution 16896, dated April 15, 1996, the licensee 
stated that it would perform a new dynamic test if work was conducted on 
a valve that might affect its dynamic performance. Additionally, the 
request for resolution stated that valves without at least a 25 percent 
margin will be dynamically tested on a periodic basis to verify operability 
every 5 years or three refueling outages.  

The licensee had not applied risk considerations in establishing the 
schedule for diagnostic testing of its safety-related motor-operated 
valves. Licensee personnel indicated, however, that risk insights were 
generally considered in the performance of tests and maintenance on 
safety-related motor-operated valves. The inspectors discussed with 
licensee personnel the importance of considering risk in implementing the 
motor-operated valve program.  

The NRC staff will need to complete the review of the licensee's 
motor-operated valve setup methodology for bounding potential age- and 
service-related valve degradation (discussed above) in determining the 
acceptability of the licensee's periodic test method for safety-related 
motor-operated valves.  

(f) Motor-Operated Valve Performance Evaluation 

The licensee provided guidance for evaluating motor-operated valve 
dynamic test performance in Procedure EDP-ZZ-01 114. The results of 
those evaluations were provided in the motor-operated valve predictive 
performance report for each tested motor-operated valve. In addition, the 
licensee prepared a motor-operated valve performance indicator report 
every 18 months to provide a qualitative and quantitative trending review 
of motor-operated valve performance. The inspectors reviewed recent 
predictive performance reports for the sampled motor-operated valves 
and also reviewed the most recent motor-operated valve performance 
indicator reports. Based on the sample review, the inspectors found that 
the licensee was adequately evaluating motor-operated valve 
performance and adequately providing feedback of motor-operated valve 
information into its program.  

(g) Motor-Operated Valve Test Interval 

As stated above, the licensee had established a periodic static diagnostic 
test interval of 6 years or four refueling cycles for safety-related 
motor-operated valves that were either torque-controlled rising-stem 
valves or butterfly valves, assuming for both groups that at least a 
25 percent margin existed. In addition, the licensee justified the same 
test interval for motor-operated valves that were limit-controlled (for 
which specific margins were neither calculated nor specified).  
Safety-related motor-operated valves not meeting these conditions were 
to be statically tested at least once every 5 years or every three refueling
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outages. As a special case, the licensee required static diagnostic tests 
every refueling cycle for gate and globe valves that did not have at least 
25 percent margin. In addition to the increased static testing, valves 
without at least 25 percent margin were to be dynamically tested every 
5 years or three refueling outages. Based on review of the licensee's 
motor-operated valve setup methodology, the inspectors were not able to 
determine that the currently-established periodic test intervals would 
ensure that each Generic Letter 96-05 program motor-operated valve at 
Callaway would retain design-basis capability until the next scheduled 
test. Additional licensee information will be requested by the Office of 
Nuclear Reactor Regulation and reviewed prior to closing the NRC review 
of this generic letter.  

c. Conclusions 

The inspectors determined that the licensee was developing a motor-operated valve 
program to provide assurance that motor-operated valves, within the scope of the 
Generic Letter 96-05 program, will remain capable of performing their design-basis 
safety functions. The inspectors were not able to determine that the licensee had 
adequately demonstrated that its setup methodology, with a prescribed 25 percent 
margin, would be sufficient to bound potential age- and service-related degradation for 
each motor-operated valve in the program. To complete the review of the licensee's 
motor-operated valve program, the NRC staff will need to evaluate the actual setup 
requirements and capabilities of the safety-related motor-operated valves within the 
scope of the Generic Letter 96-05 program. The NRC staff plans to prepare a request 
for additional information to the licensee addressing this remaining aspect of the NRC 
review.  

Based on the licensee's timely review of new guidance from the actuator manufacturer, 
seven motor-operated valves were determined to be vulnerable to motor burnup in 
fulfilling their safety functions to either open or close. The inspectors agreed with the 
licensee's determination that valve operability was not affected by this condition. The 
licensee planned to enhance the margins of these valves by modifications or resetting of 
the torque switches before the end of the Spring 2001 refueling outage.  

III Engineering 

E8 Miscellaneous Engineering Issues (92903) 

E8.1 (Closed) Unresolved Item 50-483/9818-01: motor-operated valve thrust and torque.  

This item included concerns related to jumpering out torque switches for limit-closed 
valves and potential stem growth effects on thrust limits for hot-water service valves that 
were tested under cold (outage) conditions. Although these issues were listed within the 
scope of Suggestion Occurrence Solution 98-3532, the licensee had not yet addressed 
them. The original corrective action due date for Suggestion Occurrence Solution 
98-3532 was April 1, 1999. However, the scope of the suggestion occurrence solution
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had been recently expanded after a review by a licensee quality assurance 
representative indicated that additional aspects of the issue needed to be addressed.  
As a result, the due date was extended to June 1, 1999. The inspectors reviewed the 
issues involved in this item and concluded that, although some concern existed 
regarding the potential for higher than predicted thrust loads on the affected valves, 
there did not exist a likelihood that such a condition would result in the inoperability of 
any valve. Accordingly, this unresolved item was closed and an inspection followup item 
(50-483/9904-01) was opened for further NRC review of the licensee's progress in 
resolving the issues within this suggestion occurrence solution.  

IV. Plant Support 

F8 Miscellaneous Fire Protection Issues (92904) 

F8.1 (Closed) Violation 50-483/9824-01: two examples of a violation of Operating License 
Section 2.C(5)(c) for not initiating a fire protection impairment permit for an inoperable 
fire door and for not including surveillance testing and operability requirements for 
several fire doors in a plant procedure.  

During a previous inspection, the NRC identified a fire door that the licensee had 
impaired without initiating a fire protection impairment permit, as well as several doors 
that were not included in the licensee's surveillance and administrative controls 
programs.  

The licensee initiated Suggestion Occurrence Solution 98-3706 to evaluate operability 
and surveillance requirements for the doors that had not been included in the programs 
and Suggestion Occurrence Solution 98-3707 to complete a fire protection impairment 
evaluation for the impaired door. The licensee also initiated Request For 
Resolution 19347 to review operability and surveillance requirements of all plant fire 
doors and verify that they were correctly incorporated into plant procedures. The 
inspectors reviewed these documents and concluded that the licensee's corrective 
actions for this violation were acceptable.  

F8.2 (Closed) Unresolved Item 50-483/9824-02: potential equipment damage due to 
fire-induced circuit failure.  

During a previous inspection, the NRC reviewed Licensee Event Report 50-483/98-009, 
in which the licensee identified that the control circuitry for Valve BGLCV1 12C, 
"Chemical and Volume Control System Volume Control Tank Outlet Downstream 
Isolation Valve," was not protected by redundant fusing. In the event of a control 
room fire, Procedure OTO-ZZ-00001, "Control Room Inaccessibility," Revision 16, 
directed an operator to close Valve BGLCV1 12C using a handswitch at the power 
supply breaker. However, without the redundant fusing, a fire-induced circuit failure 
(which in this case is also known as a "hot short") could have prevented the valve 
from being closed electrically, and this condition could have led to gas binding and 
damage of the centrifugal charging pump. The licensee had previously identified that 
Procedure OTO-ZZ-00001 did not include a step for an operator to locally verify that
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the valve was closed following the attempt to close the valve electrically. The licensee 
inserted a step to perform this verification in Revision 16 of this procedure on 
October 16, 1998. The licensee had not, however, performed an evaluation to 
determine if Valve BGLCV1 12C would have been capable of being manually closed 
if it had been inadvertently opened by a hot short. The NRC had alerted licensees 
to the potential for motor-operated valve damage due to hot shorts in Information 
Notice 92-18, "Potential For Loss of Remote Shutdown Capability During a Control 
Room Fire." Valve or actuator damage was postulated because, for some circuit 
designs, a hot short would bypass torque or limit switch control features and permit the 
full power of the motor to be applied to the actuator and valve assembly. (Many 
motor-operated valves are not inherently protected under these operating conditions.) 

The licensee performed Calculation BG-76, "Overthrust at High Voltage for BGLCV1 12C 
and BGLCV1 12B," Revision 0, dated March 31, 1999, to evaluate the subject valve and 
a similar valve in series with it in the volume control tank outlet line. The calculation 
concluded that, for both valves, the maximum torque and thrust developed by the valve 
actuator would not have exceeded any valve or actuator physical limits. Therefore, the 
licensee concluded that if Valve BGLCV1 12C had opened due to a fire-induced circuit 
failure, it would have remained capable of being closed manually.  

The inspectors reviewed the calculation and determined that the licensee's conclusion 
was correct. However, in determining the motor terminal voltage, the calculation 
assumed that emergency core cooling system (ECCS) loads were operating in 
conjunction with high grid voltage. The inspectors considered that this was not a 
conservative assumption because most of the ECCS loads would not be expected to be 
in service during a control room fire scenario. Including ECCS loads in the calculation 
would reduce the estimated actuator motor terminal voltage, resulting in a calculated 
reduction in the forces applied to the valve and actuator. In response to the inspectors' 
concern, the licensee provided information regarding nominal operating loads that would 
be expected to be in service during a control room fire event. With this information, the 
inspectors were able to conclude that the two valves had sufficient margin to withstand a 
motor stall event resulting from a hot short. Additionally, the inspectors noted that the 
licensee had not considered whether the actuator handwheel was adequately sized to 
be able to deliver the additional thrust needed to close the valve following an overthrust 
condition. After further discussion, the licensee informed the inspectors that the subject 
valve was a globe valve (and not a gate valve). Therefore, the valve disc would not be 
expected to become wedged and the handwheel should be capable of closing the valve.  

Based on the conclusion that Valve BGLCV1 12C would be capable of being closed 
following a fire-induced spurious actuation, the inspectors considered this unresolved 
item to be closed. However, as discussed below, this issue also involves other valves.  

The licensee's representatives informed the inspectors that their design and licensing 
basis did not include an assumption of component damage as a result of fire-induced 
circuit failures. The licensee provided Request For Resolution 19048, "Fire-Induced Hot 
Short Design Basis," Revision A, and Unresolved Safety Issue 92-3, "Possibility of 
Motor-Operated Valve Failures Due to Appendix R Hot Shorts," which documented this 
position.
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The licensee's representative stated that functional failures of plant equipment were 
assumed in their evaluation of alternative shutdown capability for a control room fire.  
These failures included spurious actuations due to fire-induced circuit failures, but it was 
always assumed that any mispositioned components could be re-positioned after the 
components were isolated from the control room circuitry. The licensee based this 
position on the following: 

1) The Final Safety Analysis Report (FSAR) documents that failure of equipment 
required for safe shutdown was not postulated unless exposed to the fire.  

2) Supplement 4 of NUREG 0830, Callaway's NRC Safety Evaluation Report, 
documents that spurious operations of equipment could occur but did not identify 
a potential for equipment damage.  

3) In a letter to the NRC, entitled "Fire Protection Review," dated August 23, 1984, 
and references in the FSAR, the licensee informed the NRC that, "Recent NRC 
guidance allows minor modifications such as fuse replacement and wire cutting 
to mitigate the effects of spurious operation..." 

4) Generic Letter 86-10, "Implementation of Fire Protection Requirements," states 
that, "Sections III.G.2 and III.L.7 of Appendix R define the circuit failure modes 
as hot shorts, open circuits, and shorts to ground. For consideration of spurious 
actuations, all possible functional failure states must be evaluated; that is, the 
component could be energized or de-energized by one or more of the above 
failure modes. Therefore, valves could fail open or closed; pumps could fail 
running or not running; electrical distribution breakers could fail open or closed..." 

Based on the above, the licensee concluded that their design bases allowed for 
fire-induced circuit failures to cause functional failures, unintended operations, or 
spurious actuations; but not damage to components.  

The inspectors disagreed with the licensee's conclusion that consideration of component 
damage induced by fire-induced circuit failures was outside the design basis. The 
inspectors also informed the licensee that consideration of multiple spurious actuations 
was part of the design and licensing basis of the facility. The inspectors based these 
conclusions on the following: 

1) Operating License Section 2.C(5)(c) states that, "The licensee shall implement 
and maintain in effect all provisions of the approved fire protection program as 
described in the Standard Nuclear Utility Power Plant System (SNUPPS) FSAR 
for the facility through Revision 15, the Callaway site addendum through 
Revision 8, and as approved in the Safety Evaluation Report through 
Supplement 4.. ..."
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2) Section 9.5E of the FSAR states that, "Redundant trains of systems required to 
achieve and maintain hot standby are separated by 3-hour-rated fire barriers, or 
the equivalent provided by Section III.G.2, or else a diverse means of providing 
the safe shutdown capability exists and is unaffected by the fire." 

3) Letter 84-109 from the licensee, dated August 23, 1984, states, "The occurrence 
of a spurious signal upon evacuation of the control room will not adversely affect 
these [safe shutdown] capabilities due to the response plan developed for this 
fire scenario and the hardware modifications presently installed or identified as a 
result of this [fire scenario] analysis." 

4) Supplement 4 of the NRC Safety Evaluation Report for Callaway (NUREG 0830), 
states, "Many of the manual operations performed [during the alternative 
shutdown procedure] are precautionary to prevent spurious operations of valves 
and/or pumps. It is not expected that all spurious operations will occur and, in all 
likelihood, many of the manual valve lineups described in the procedure for the 
cooling water systems would only be valve lineup checks. Actual manipulation of 
a valve may be required only if the valve spuriously moved to an undesired 
position before isolating power from the control room, or if the valve's normal 
position was not that desired for the post-fire lineup." 

5) Letter from Samuel J. Collins, Director, NRC Office of Nuclear Reactor 
Regulation, dated March 11, 1997, to Ralph E. Beedle, Senior Vice President 
and Chief Nuclear Officer, Nuclear Energy Institute [Attachment 1 of NRC 
Enforcement Guidance Memorandum 98-02, "Disposition of Violations of 
Appendix R, Sections III.G and III.L Regarding Circuit Failures"] states that NRC 
regulatory requirements recognize that fires can induce multiple hot shorts, 
shorts to ground, and open circuits; and that the safety issue addressed in 
Information Notice 92-18 is within the scope of the existing fire protection 
regulation.  

On the basis of the above, the inspectors concluded that the licensee's alternative 
shutdown capability must not be compromised in a control room fire. That is, the 
alternative shutdown capability must be designed to accommodate multiple spurious 
actuations of components, and components required for alternative shutdown capability 
that spuriously actuate to an unsafe orientation must not be damaged to an extent that 
they cannot be restored to a safe orientation. Therefore, the inspectors concluded that 
the licensee must ensure that motor-operated valves required for safe shutdown are 
capable of being manually repositioned following a hot short.  

The licensee initiated Request For Resolution 19056, "Design Change Request for 
Motor-Operated Valve Hot Short Issue," Revision A, in June 1998 to identify the 
population of motor-operated valves in the plant that (1) may experience and be 
adversely affected by spurious actuations from a control room fire and (2) may affect the 
ability to achieve hot shutdown if not in the assumed safe position. A circuit modification 
was proposed that would ensure that the motor-operated valves would not be damaged.  
The request for resolution identified 43 valves that were potentially affected.  
Valve BGLCV1 12C was included in the list of potentially affected valves; however, as
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previously discussed, Calculation BG-76 provided evidence that this valve would not 
have been damaged and would have been capable of being manually re-positioned 
following a hot short. The capability of the remaining 42 valves to survive a hot short 
remained in question. The following is a list of the 43 valves identified in the Request 
For Resolution: 

VALVE NAME 

ALHV030 Essential Service Water to Motor-Driven Auxiliary Feedwater Pump B 

ALHV033 Essential Service Water to Turbine-Driven Auxiliary Feedwater Pump 

ALHV034 Condensate Storage Tank to Motor-Driven Auxiliary Feedwater Pump B 

ALHV035 Condensate Storage Tank to Motor-Driven Auxiliary Feedwater Pump A 

ALHV036 Condensate Storage Tank to Turbine-Driven Auxiliary Feedwater Pump 

BBHV8351A Reactor Coolant Pump A Seal Water Supply Isolation 

BBHV8351B Reactor Coolant Pump B Seal Water Supply Isolation 

BBHV8351C Reactor Coolant Pump C Seal Water Supply Isolation 

BBHV8351 D Reactor Coolant Pump D Seal Water Supply Isolation 

BGHV8104 Emergency Borate To Centrifugal Charging Pump A&B Header Isolation 

BGHV8105 Chemical and Volume Control System Charging Header To Regenerative Heat Exchanger 
Outer Containment Isolation 

BGHV8106 Chemical and Volume Control System Charging Header To Regenerative Heat Exchanger 
Outer Containment Isolation 

BGHV8110 A Centrifugal Charging Pump Discharge Miniflow To Seal Water Heat Exchanger Isolation 

BGHV81 11 Centrifugal Charging Pump B Discharge Miniflow Isolation 

BGLCV112C Chemical and Volume Control System Volume Control Tank Outlet Downstream Isolation 

BNHV8806A Safety Injection Pump A Suction From Refueling Water Storage Tank Isolation 

BNHV8806B Safety Injection Pump B Suction From Refueling Water Storage Tank Isolation 

BNHV8812B Refueling Water Storage Tank To Residual Heat Removal Pump B Suction Isolation Valve 

BNLCV 12D Centrifugal Charging Pump A Suction From Refueling Water Storage Tank Isolation Valve 

BNLCV1 12E Centrifugal Charging Pump B Suction From Refueling Water Storage Tank Isolation Valve 

ECHV01 2 Fuel Pool Heat Exchanger B Shell Side Component Cooling Water Outlet Isolation 

EFHV026 Service Water/Essential Service Water Train B Cross-Connection 

EFHV038 Essential Service Water Train B To Ultimate Heat Sink 

EFHV040 Essential Service Water Train B To Service Water Upstream 

EFHV052 Essential Service Water Train B To Component Cooling Water Heat Exchanger B 

EGHV01 6 Component Cooling Water Train B Supply/Return Isolation 

EGHV054 Component Cooling Water Train B Supply Isolation



-17-

VALVE NAME 

EGHV102 Component Cooling Water To Residual Heat Removal Heat Exchanger B Isolation 

EJFCV611 Residual Heat Removal Pump B Miniflow Control Valve 

EJHV8701 B Residual Heat Removal Pump B Suction Isolation 

EJHV8716A Residual Heat Removal Train A Safety Injection System Hot Leg Recirculation Isolation 

EJHV8716B Residual Heat Removal Train B Safety Injection System Hot Leg Recirculation Isolation 

EJHV8804B Residual Heat Removal Train B Safety Injection Pump Supply Isolation 

EJHV8811A Containment Recirculation Sump A To Residual Heat Removal Pump A Suction Isolation 

EJHV881 1 B Containment Recirculation Sump B To Residual Heat Removal Pump B Suction Isolation 

EMHV8801B Boron Injection Tank Outlet To Cold Legs Isolation B 

EMHV8803B Boron Injection Tank Supply From Centrifugal Charging Pump B Isolation 

EMHV8814A Safety Injection Pump A Recirculation To Refueling Water Storage Tank Isolation 

EMHV8814B Safety Injection Pump B Recirculation To Refueling Water Storage Tank Isolation 

EMHV8821A Safety Injection Pump A Discharge To Cold Leg Injection Isolation 

EMHV8821B Safety Injection Pump B Discharge To Cold Leg Injection Isolation 

EMHV8923A Refueling Water Storage Tank To Safety Injection Pump A Suction Isolation 

EMHV8923B Refueling Water Storage Tank To Safety Injection Pump B Suction Isolation 

The inspectors considered this item to be unresolved, pending a determination of 
whether any of the remaining 42 potentially affected valves would be damaged if they 
were to spuriously actuate from a hot short during a control room fire. If any of the 
valves were incapable of being manually re-positioned during the post-control room 
evacuation steps of Procedure OTO-ZZ-00001, then the licensee's alternative shutdown 
capability would not be in compliance with the Operating License. This was identified as 
an unresolved item (50-483/9904-02). During the supplemental exit meeting conducted 
by telephone conference call on April 13, 1999, the licensee committed to develop a 
plan to evaluate the 42 subject valves.  

V. Management Meetings 

Xl Exit Meeting Summary 

The inspectors presented the preliminary inspection results in an exit meeting to 
members of licensee management on April 1, 1999. A supplemental exit meeting was 
conducted by telephone on April 13, 1999. The licensee's management acknowledged 
the findings presented. During the supplemental exit meeting conducted by telephone, 
the licensee's management confirmed a commitment to make available for NRC review, 
by June 7, 1999, an action plan to evaluate the capability of 42 safety-related 
motor-operated valves to be manually repositioned following a postulated hot short 
event.
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The licensee's management was asked whether any materials examined during the 
inspection should be considered proprietary. The licensee's management stated that no 
proprietary information was reviewed by the inspectors.



ATTACHMENT

SUPPLEMENTAL INFORMATION 

PARTIAL LIST OF PERSONS CONTACTED 

Licensee 

R. Affolter, Plant Manager 
M. Bruemmer, Motor-Operated Valve Engineer 
J. Bruemmer, Motor-Operated Valve Engineer 
L. Eitel, Fire Protection Engineer 
M. Hillstrom, Quality Assurance Engineer 
J. Hogg, Supervising Engineer 
A. Hollabaugh, Superintendent, Design Engineering 
J. Laux, Manager, Quality Assurance 
J. McGraw, Superintendent, Engineering 
W. Norton, Senior Engineer 
A. Passwater, Manager, Licensing 
G. Randolph, Vice President and Chief Nuclear Officer 
S. Reed, Supervisory Engineer 
M. Reidmeyer, Engineer 
D. Shafer, Supervisory Engineer, Regulatory Operations 
C. Slizewski, Supervisory Engineer, Quality Assurance 
M. Taylor, Manager, Nuclear Engineering 
D. Walker, Supervisor, Electrical Design 

NRC Personnel 

D. Graves, Chief, Division of Reactor Projects 
J. Hanna, Resident Inspector 
D. Passehl, Senior Resident Inspector 

INSPECTION PROCEDURES USED 

TI 2515/140 Periodic Verification of Design-Basis Capability of Safety-Related 

Motor-Operated Valves (Generic Letter 96-05) 

92903 Followup- Engineering 

92904 Followup- Plant Support 

ITEMS OPENED AND CLOSED 

Opened 

50-483/9904-01 IFI Limit-Closed Motor-Operated Valves 

50-483/9904-02 URI Capability of 42 Valves to Reach Safe Shutdown 
Position Following a Control Room Fire
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Closed 

50-483/9818-01 

50-483/9824-01 

50-483/9824-02

URI 

VIO 

URI

Motor-Operated Valve Thrust and Torque 

No Impairment Permit for Inoperable Fire Door 

Potential Equipment Damage Due to Fire-Induced 
Circuit Failures

DOCUMENTS REVIEWED

Suggestion, Occurrence, Solutions 

SOS 98-3532 Thermal Growth of Limit-Closed Motor-Operated Valves 

SOS 98-3706 Operability Requirements of Elevator/Dumbwaiter Doors 

SOS 98-3707 Control Room Pantry Door Continuously Propped Open 

SOS 99-0569 Motor-Operated Valves Subject to Motor Burnup 

Requests for Resolution 

8746 Design Basis Differential Pressure for MOVs in Essential 
Service Water System, Train B 

19048 Fire Induced Hot Short Design Basis 

19347 Verify Fire Doors to be Locked and Inspected 

19056 Design Change Request for "MOV Hot Short" Issue 

Miscellaneous 

Callaway Independent Plant Examination of External Events 

Calculations 

BG-76 BGLCV1 12B and BGLCV1 12C Actuator Output Torque a

ZZ-224

Stall and Elevated Voltage Calculation 

"Motor-Operated Valve Sizing Calculation" for Valves:

ALHV0007 
EJHV8809A

Revision A 

Revision A 

Revision A 

Revision A 

Revision 0 

March 26, 1999

t

ALHV0036 BBHV8000A EGHV0060 
EMHV8814A ENHV0007 ENHV0024

Procedures 

EDP-ZZ-01 110 

EDP-ZZ-01 114 

OTO-ZZ-00001 

OTO-ZZ-00002

Predictive Performance Program 

Motor-Operated Valve Predictive Performance Manual 

Control Room Inaccessibility 

Control Room Operations with Fire

Revision 16 

Revision 11 

Revision 16 

Revision 5
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Safety Evaluations 

Formal Safety OTO-ZZ-00001, Revision 15 and FSAR CN 97-54 
Evaluation 

Unresolved Safety Issues 

92-3 Possibility of MOV Failures Due to Appendix R "Hot Shorts"

September 8, 1998


