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Attachment I 
List of Commitments

Commitment Due 

NYPA will continue the investigation of the reportability May 8, 19.95 
determination to evaluate the reasons for the delay. The 
corrective action program will address any additional actions 
that may be identified by the investigation. ________ 

NYPA is performing an engineering assessment to confirm May 8, 1995 
that the additional valve failure scenario is within design 
basis. If the evaluation results change the safety 
significance, a revision to the LER will be provided._________
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On February 3, 1995, with the plant in cold shutdown and the reactor 
at atmospheric pressure, the Main Boiler Feed Pump Discharge Isolation 
valves, BFD-MOV-2-31/32 were determined to have failed their 
performance test criteria and not be able to close under certain 
expected differential pressure conditions. Upon further evaluation, 
engineering concluded that the valves would not meet design criteria 
and would not close under maximum differential accident pressure, 
resulting in the plant being in a condition that was outside the 
design basis. The valves were modified, the actuators rebuilt with 
some critical parts replaced, and successful dynamic testing 
performed. These valves were originally specified to be capable of 
operating against full load differential pressure, but,the adequacy of 
the motor operators had not been demonstrated. It could not be 
determined when the valves would not have met their design basis. The 
plant does not contain any other Generic Letter 89-10 MOVs with 
Teledyne actuators and all other Crane MOVs have been satisfactorily 
tested. The Indian Point 3 Generic Letter 89-10 Program is designed 
to prevent reoccurrence through design basis capability verification 
and periodic reverification testing.  
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DESCRIPTION OF EVENT 

On February 3, 1995, at approximately 8:15 and 16:08 hours with the 
plant in cold shutdown, the reactor coolant temperature at 95 degrees 
F and pressure at atmospheric, the Main Feedwater Systems (SJ) motor 
operated main Boiler Feed Pump Discharge Isolation valves (ISV), BFD
MOV-2-31/32 were determined to have failed performance test criteria, 
and therefore they would not be able to close under maximum expected 
differential pressure conditions.  

Initial test results indicated that the valves did not meet their test 
performance acceptance criteria. Technical Services performed further 
analysis of the test data and concluded, from an extrapolation of the 
closing force required based on valve factor, that the valves would 
not close under design basis conditions.  

The Main Boiler Feed Pumps (MBFP) 31 and 32 and Pump Turbines (MBFPT) 
31, 32 increase the pressure of the condensate for delivery through 
final stages of feedwater heating to the Steam Generators (SG). The 
MBFPs and MBFPTs are automatically tripped in the event of an 
accident. The MBFP Discharge Stop Valves BDF-MOV-2-31/32 are open 
during normal operation of MBFPs 31 and 32, but are designed to 
automatically close on a Safety Injection (SI), Hi-Hi SG, or Auto-Trip 
signal. The automatic closure of these valves, which also trips the 
MBFPTs, provides assurance that the feedwater lines isolate the supply 
of feedwater to the SGs in the event of an accident. The MBFP 
Discharge Stop Valves BDF-MOV-2-31/32 are credited with closing in the 
ESAR analysis for the main steam line break (MSLB), with the 
assumption that a feedwater regulation valve (BFD-FCV-417, 427, 437, 
447) fails to close.
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The Main Feedwater System's (SJ) MBFP Discharge Isolation Valves'BED
MOV-2-31/32 (ISV) are MOVs that are included in Indian Point 3's 
Generic Letter 89-10 Program. The valves are horizontally mounted 
motor operated gate valves manufactured by Crane Valve Co. (C684) 
(Model No. 783-U) with actuators (MO) manufactured by Crane Teledyne 
(C683) (Model No. T-40-80) . The valves are 900 lb. pressure class 
with a flex wedge design and have a 20 inch by 20 inch inlet/outlet 
with a 18-inch bore. The valve specification required the valves to 
be capable of opening and closing against maximum expected operating 
conditions. The motors for these valves were specified to be capable 
of operating the valve against full load differential pressure, but 
the adequacy of these motors was not previously demonstrated and was 
identified for evaluation in accordance with the Generic Letter 89-10 
program. Design basis condition testing was not required for these 
valves prior to'the issuance of Generic Letter 89-10. Static testing 
of the valves was performed in accordance with procedure MOV-0l1, and 
system alignment and sequencing performed in accordance with procedure 
ENG-5571. Dynamic testing was performed in accordance with procedure 
MOV-012-ELC for acceptable performance, which contains the component's 
test acceptance criteria.  

The first time the valves were fitted with diagnostic equipment and 
statically tested was on December 5, 1994 and December 8, 1994. After 
minor torque output adjustment the valves passed the static acceptance 
criteria of MOV-0ll-ELC. The valves were dynamically tested for the 
first time (for the purposes of Generic Letter 89-10) on February 2, 
1995, and February 3, 1995, in accordance with procedures MOV-012-ELC 
and ENG-5571. Due 'to the flow path available, only the close stroke 
direction was tested. The ability of the valve to close is its safety 
related function. The results of the tests indicated the valves did 
not meet the test acceptance criteria and would not close against 
maximum expected differential pressures. The post-test evaluations 
extrapolated the closing force required based on valve factor, 
confirmed that the valves would not close under design basis 
conditions.  

As a result of the post-test evaluation, Deficiency Event Reports 
(DER) numbers 95-0210 and 95-0219 were issued and the valves declared 
inoperable. An assessment and implementation of the proper corrective 
action commenced immediately. A design change and work requests were 
developed, the valves were disassembled, assessed, repaired, tested, 
and returned to service (operable) 39 days later (3/14/95).
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Inspection of the valve guides revealed moderate gouging, caused by 
contact with the valve disc and use of materials of the same hardness.  
The cause- of the as-found condition was attributed to a higher than 
expected friction factor due to worn valve and actuator components.  
Worn actuator yoke sleeve stem nuts and worn drive sleeve bearings 
were observed which caused poor actuator thrust output repeatability 
and significant load sensitive behavior. Repairs included replacement 
of the U-guides to limit gouging, and "radiusing" to limit binding by 
removing sharp contact edges. Replacement of the torque switches and 
the yoke sleeve's stem nut improved actuator performance to well 
within original specifications. Repeatability was greatly improved 
and load sensitive behavior was virtually eliminated as demonstrated 
by diagnostics. Post-modification dynamic testing demonstrated that 
significant margin was available, and therefore the original actuator 
sizing/design would have resulted in an actuator that was capable of 
performing the intended function. Actuator performance was 
significantly degraded by the worn-stem nuts and drive sleeve bearings 
which resulted in poor. thrust repeatability and significant load 
sensitive behavior. It was assumed that the actuators were originally 
repeatable and would not exhibit load sensitive behavior when the 
critical parts were within original specification tolerances, as 
demonstrated by the post-overhaul dynamic test. A stem conversion 
significantly improved the ability to assess performance and determine 
if acceptance criteria was met.  

NYPA recognized the initial test failures to meet test acceptance 
criteria as potentially reportable on February 3, 1995,, and identified 
the potential reportability concern in DER number's 95-0210 and 95
0219. As a result of post-test evaluations, NOV engineers determined 
the valves were inoperable and initiated corrective actions to return 
the valves to service. NYPA Deviation Event Report (DER) process did 
not track this condition as actually requiring a report until 
discovered on March 10, 1995. As a Iresult of the discovery, NYPA 
initiated DER 95-0476, identified the condition as reportable and 
initiated an LER. NYPA is investigating the cause of why the initial 
condition was not determined to be reportable.  

The time when the valves became incapable of fulfilling their design 
basis function is indeterminate because of the following reasons: 1) 
The valve's as-found closing thrust setting is not required to be 
determined in the NOV Program's initial baseline test, 2) the thrust 
setting is based on number of turns on the preload setting collar 
(Teledyne design) versus numbered-dial setting (Limitorque) and was 
increased during static testing, 3) excellent valve performance (i.e., 
low valve factor when in new condition) might have allowed the valves 
to close, 4) worn stem nuts caused high load sensitive behavior,
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reducing thrust output under dynamic conditions, which would not have 
been present when the stem nuts were new.  

CAUSE OF EVENT 

The event was caused by degraded valve and actuator components and 
gouging of the valve guides. The degradation was a result of binding 
and high frictional forces from sharp contact edges, use of the same 
materials for the valve disc and guides, and worn actuator yoke sleeve 
stem nuts and drive sleeve bearings.  

A contributing factor was an inadequate surveillance testing program 
for MOVs. The NRC recognized this as a generic industry issue, and as 
a result, issued Generic Letter 89-10. If the current technology (MOV 
diagnostics), program (use of NOV specific procedures and equipment), 
and regulatory requirements (Generic Letter 8971l0) were in place from 
the original license date, the operability status of these valves 
would have been known, commensurate with the frequency of testing.  
The valve and actuator performance would have been characterized, 
resulting in corrective maintenance.  

CORRECTIVE ACTIONS 

NYPA has taken or will take the following corrective actions to 
address the deficient conditions and prevent recurrence.  

Design Change DC 95-3-053-FW and Work Requests (WR) 95-0644 and 
95-0645 modified and repaired the valve and actuator. Valve 
modifications included replacing the carbon steel U-guides with 
new U-guides of 410 material, "radiusing" the guides and valve 
disc edges, and rebuilding the actuators, with replacement of the 
actuator torque switches and yoke sleeve's stem nut. The stem 
was converted to a "Teledyne Smart Stem" to obtain very accurate 
thrust and torque data for determining acceptance criteria 
conformance.  

NYPA performed acceptance'testing per MOV-012-ELC, and returned 
valves to service (operable) on March 14, 1,995.

I
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NYPA Will continue the investigation of the report 'ability 
determination to evaluate the reasons for the delay. The 
evaluation is being performed under the corrective-action program 
per DER 95-0476. The corrective action program will address any 
additional actions that may be identified by the investigation.  
The determination of the reason for the delay will be complete 
May 8, 1995.  

The Indian Point 3 Generic Letter 89-10 Program, which includes 
applicable maintenance and technical procedures, processes, 
training and diagnostic equipment testing to verify design basis 
capability and operability, should prevent recurrence for safety 
related MOVs and position changeable MOVs. The scheduled 
completion of testing is the end of the cycle 9/10 refueling 
outage as previously stated in NYPA letter IPN-94-158 dated 
December 19, 1994.  

ANALYSIS OF EVENT 

The condition is reportable under lOCFR5O.73 (a) (2) (ii). "The licensee 
shall report any condition that resulted in the plant being in a 
condition that was outside the design'basis of the plant." The event 
is reportable because the valves would not-.close under design basis.  
accident maximum differential pressures. Plant design basis requires 
that the main feedwater lines provide redundant isolation to prevent 
sustained feedwater flow as a result of Design Basis Accidents (DBA).  
The analyzed accidents which utilize feedwater isolation to mitigate 
the consequences of the event and assume a single failure of the 
feedwater regulating valve (FCV) are the main steam line break (MSLB), 
and Feedwater System Malfunction. The MSLB accident assumes a 
feedwater regulating valve (FCV) 'fails to close. The MSLB accident 
generates the highest differential pressure for the MBFP discharge 
valves.  

The feedwater pump discharge valves (BFD-MOV-2-31./32) pr ovide 
redundant isolation of feedwater in conjunction with the feedwater 
regulating valves, by automatically closing upon receipt of a Safety 
Injection (SI), Hi-Hi Steam Generator (SG), or Auto-Trip signal. As a 
result of failure to meet performance test criteria, they were 
determined to be incapable of closing against the maximum differential 
pressure associated with a design-basis accident. The first time the 
valves were dynamically tested was on February 2 and 3, 1995. The 
date when the valves became incapable of fulfilling their design basis 
function, and therefore inoperable, is indeterminate.
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Other events related to MOV failures were reported in previous LER's 
93-030-00, and 93-031-00. The causes of these LERs were valve 
overthrust conditions as a result of personnel error.  

SAFETY SIGNIFICANCE 

This event had no significant effect on the health and safety of the 
public. The design basis maximum expected differential pressure event 
for valve closure is a main steam line break downstream of the steam 
generators, assuming a single active failure of a feedwater control 
valve. The safety significance of the discharge isolation valves 
failure to fully close is negligible because there are control room 
indications and operator actions in emergency operating procedures to 
verify and isolate feedwater. Operator action to verify feedwater 
isolation is an early step in emergency procedures and'additional 
mitigating actions can be quickly enacted.  

The containment peak pressure would not be expected to exceed design 
pressure and has a 4.83 psig margin to the design pressure such that 
oper ator action that isolates feedwater and trips the condensate pumps 
would help mitigate the peak pressure. Heat addition to the faulted 
steam generator would have been limited because generation of a 
reactor trip will trip the reactor coolant pumps thereby limit heat 
transfer. In addition, there is maximum pressure suppression since 
full containment heat removal capability would be available (5 fan 
coolers, 2 spray pumps) . Containment integrity would not be 
challenged because its capability far exceeds the expected peak 
pressures. The Indian Point 3 IPE gives a 5'- failure probability for 
containment at 111 psig. Also, the MSLB accident does not provide 
significant radiation releases, particularly with reactor core 
integrity maintained and no SG tube ruptures. Reactor core integrity 
design basis would not be expected to be exceeded as a result of 
excessive cooldown-induced power generation from additional feedwater.  
Additional core cooldown from condensate flow past the partially
closed MBFP discharge valves would not be expected to be significant 
because the reactor coolant pumps will have tripped limiting heat 
transfer, and sufficient negative reactivity would be-available from 
reactor trip and safety injection of borated water.
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Feedwater flow would be reduced since the discharge valves partially 
close, the MBFP, condensate booster pumps, and heater drain pumps 
trip, and only the condensate pumps remain operable. The condensate 
pumps would remain operable during the accident assumi ng off-site 
power is available, however the additional water would be essentially 
cold providing' limited energy. The MBFP motor operated discharge.  
isolation valves and the feedwater regulation valves (FCV) are 
required to be verified as closed. Valve position indication is 
available in the control room. If the valves do not close, the 
emergency procedures direct that an operator be dispatched to locally 
close the valves using their handwheel operators. Upon operator 
determination that feedwater was not isolated, but the MEF~s were 
tripped, the condensate pumps would be tripped by the operators from 
the control room. There is additional isolation capability available 
through the use of manual operators on the main feedwater isolation 
valves (BFD-5-l, 2, 3, 4) or the steam generator inlet stop valves 
(BFD-7-l, 2, 3, 4).  

An assessment of data from the Indian Point 3 IPE PRA determined that 
the probability of a MSLB and failure of a feedwater regulation valve 
to close is low and not a dominant contributor to core damage 
frequency and that containment failure is a low probability event.  

The need for the discharge isolation valves to close is not expected 
since the feedwater regulating valves have been reliable and are 
expected to perform satisfactorily. Although a feedwater regulating 
valve (FCV) is assumed to fail open in the accident analysis they are 
designed to fail closed and function under design basis pressures. To 
ensure their operability the valves have periodic functional and 
stroke time testing in accordance with procedures 3PT-V26 and 3PT
R137.  

Research of the maintenance history for feedwater regulating valves 
(BFD-FCV-417, 427, 437, 44 '7) in the Authority's ROME and DER data base 
did not identify a history of performance deficiencies that would 
prevent the valves from closing. Review of past valve functional 
testing (3PT-V26) showed a history of passing acceptance criteria.  
Initiation of feedwater isolation capability is also verified through 
testing by the SG overfill protection system logic functional test 
(3PT-R120).  

The MBFP discharge isolation valves are stroke time tested in 
accordance with procedure 3PT-R140 and have a history of satisfactory 
performance. The valves were leak tested in accordance with their 
specification. Also, closure of both the feedwater regulating and 
MBFP discharge isolation valves would be expected because they have
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reliable ESF sig nal sources that initiate closure and trip the feed 
pumps. Closure is initiated upon receiving a Safety Injection (SI), 
Hi-Hi Steam Generator (SG), or Auto-Trip signal.  

Emergency-Operating Procedures E-0, E-1, E-2 contain actions for the 
operators to verify main feedwater isolation. In procedure E-0, 
"Reactor Trip or Safety Injection," the operator is directed to verify 
that the MBFP discharge isolation valves (BFD-MOV-2-31/32) are closed.  
If not, the MBFPs are to be manually tripped and the isolation valves 
manually closed.  

In procedure E-1, "Loss of Reactor or Secondary Coolant" the operator 
is directed to verify isolation of the main feedwater regulating 
valves (FCVs) . In procedure E-2, ."Faulted Steam Generator Isolation" 
the operator is directed 'to isolate main feedline, remote manually 
close valves or locally close valves or block valves. In addition, in 
response to high containment pressure and steam generator high level, 
functional restoration procedure's FR-Z.l, "Response to High 
Containment Pressure, " and FR-H.3, "Response to Steam Generator High 
Level," provide actions that direct the operator to isolate main 
feedwater flow, verify feedwater isolation, or manually trip the feed 
pumps and close valves.  

For the feedwater system malfunction event,, which assumes a feedwater 
regulating valv e going to its full open position, the event would have 
been mitigated by a Hi-Hi SG water level signal which will close the 
feedwater regulating valve, discharge isolation valves and trip the 
MBFP. A feedwater system malfunction event does not provide maximum 
differential pressures for the MBFP discharge valves.  

The extent of condition is limited to the two valves. There are no 
other Generic Letter 89-10 MOVs with Teledyne actuators. The other 
Crane valves in the MOV program were dynamically tested and performed 
satisfactorily during the current outage and did not exhibit the 
problem identified for the MBFP discharge isolation valves. There are 
nine other horizontally mounted gate valves in the NOV program of 
which seven have satisfactorily completed dynamic testing. The 
remaining two valves satisfactorily completed static testing and are 
not of the flex wedge type design used for the discharge isolation 
valves. NYPA is performing an engineering assessment to confirm that 
the additional valve failure scenario is within design basis. If the 
evaluation results change the safety significance, then a revision to 
this LER will be provided.


