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Inspection Summary 

Inspection on August 15-25, 1988 (Report No. 50-263/88015(DRS)) 
Areas Inspected: Special announced inspection to review the history of 
RCIC problems and the adequacy of the licensee's evaluations and corrective 
actions (61700, 61725, 62700, and 62702); and to review actions on previous 
inspection items (92701 and 92702).  
Results: No violations or deviations were identified. With regards to the 
T'r V viw of ETf -problems, the following observations were noted: 

0 The cause of the turbine exhaust line high pressure trips on second 
starts was never determined. The licensee will verify the proper 
operation of the exhaust line drain check valve and of the vacuum 
breaker check valves (Paragraph-2.d).

S3E: 100501:3-2' :38'09 26 
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Q FDC

Inspectors:



o The planned corrective actions to prevent a recurrence of the RCIC steam 
line flooding are adequate; however, the question on system operability 
has not been fully answered. Additional licensee and NRC work may be 
required (Paragraph 2.e).  

o The RCIC pump vibration problem is being closely monitored and the 
planned corrective actions are adequate.
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DETAILS 

1. Persons Contacted 

Northern States Power Company 

*B. Day, Superintendent, Operating Engineering 
*S. Hammer, Lead Production Engineer 
M. Hammer, Lead I&C Engineer 

*W. Hill, Superintendent, Technical Engineering 
J. LaCasse, Systems Engineer 
J. Nelson, Senior Production Engineer 
D. Nevinski, General Superintendent, Operations 
J. Nystrom, Senior Production Engineer 
L. Pudlick, Senior Production Engineer 
E. Seedorf, I&C Supervisor 
*W. Shamla, Plant Manager 
P. Tobin, Senior Production Engineer 

United States Nuclear Regulatory Commission 

P. Hartman, Senior Resident Inspector 
C. Vanderniet, Resident Inspector 

*Denotes those attending the exit meeting on August 25, 1988.  

The inspectors also contacted other licensee personnel including members 
of the operating, maintenance, and engineering staff.  

2. Reactor Core Isolation Cooling System Problems 

a. Introduction 

The RCIC system at Monticello is a safety-related system designed to 
inject a constant 400 gpm flow into the reactor vessel for a reactor 
pressure range from 150 to 1120 psig in the event the reactor is 
isolated and the feedwater system is unavailable. The RCIC is not 
an ESF system. Since the 1987 refueling outage, the RCIC has 
experienced a number of problems (several turbine trips on second 
start attempts, steam line flooding, and high pump vibration). The 
ournose of this inspection wa-s to review the history of RCIC system 
problems and the adequacy of the licensee's evaluations and 
corrective actions taken or planned.  

b. Review of RCIC Historical Records 

The inspectors reviewed the licensee's Reportable Events (LERs, ROs, 
and AOs) and Significant Operating Event Reports for the period of 
January 1, 1980, to the present, in an effort to determine the history
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of problems experienced with the RCIC system during this decade.  
Only two problems, piping degradation and motor operator torque 
switch problems, were identified as having occurred more than once, 
and no repeats have been reported to have occurred since 1983. The 
most recent problems, turbine exhaust high pressure trips (1986 and 
1988), turbine steam line flooding (1988), and high pump vibration 
(1987-1988) were not documented as having occurred previously.  

In an effort to obtain additional information as to the type and 
frequency of problems experience-d with the RCIC system, the 
inspectors reviewed the pump and valve operability surveillance 
tests performed from January 1983 to June 1988 and the flow control 
system dynamic tests performed form 1982 thru 1987. The majority 
of the problems documented as a result of these tests have been 
deviations from the valve stroke time acceptance criteria. The 
inspectors also reviewed the lubrication history of the turbine, 
pump, and valves in the system; and the calibration records of 
selected instruments. The findings and conclusions of our review 
are summarized in the following paragraphs.  

c. RCIC Turbine Trips on First Start 

Following the 1986 refueling outage, the RCIC system was tested 
during July at 150 psig and 1000 psig satisfactorily. On August 4, 
during the monthly surveillance test, the RCIC turbine tripped on 
its initial start. The licensee was not able to determine the 
cause of the trip other than to know it was not caused by overspeed.  
During a subsequent start the same day the licensee experienced 
trouble with high temperature indication.at the RCIC coupler end 
bearing (loose wire), and with speed and flow control (throttle 
Valve MO-2080 trip mechanism failing to latch properly). Both 
problems were repaired and post-maintenance testing was performed 
satisfactorily on August 5. The system was declared.operable.  
On August 6, the licensee performed the RCIC quarterly valve 
operability and monthly pump operability test. No problems were 
noted. On August 7, the licensee attempted to run the RCIC pump, 
but the turbine tripped on high exhaust pressure. A strip chart 
recorder which was monitoring the exhaust pressure, among other 
parameters, showed a peak pressure of -. 50 psig at \, 2 seconds 
following the start signal. The investigation revealed that the 
steam trap on the turbine exhaust line was not working properly and 
x.rtr ,, acrumulatingq in the Line (condensate gienerated due t 7! 
leaking steam inlet valve, MO-2078). The licensee opened the steam 
trap bypass valve, RCIC-23, and declared the RCIC system operable as 
long as RCIC-23 remained open. The licensee continued to investigate 
the cause for the buildup in the exhaust line. A modification was 
performed during the 1987 refueling outage to eliminate the water 
buildup into the turbine exhaust line. The modification has 
prevented the occurrence of first start trips.
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d. RCIC Turbine Trips on Second Start

The RCIC pump operability test was a single start test until 1978.  
With the generation of test procedures for the Inservice Testing 
program (ASME Code Section XI) the licensee changed its method of 
performing the pump operability test. The new procedure required 
two turbine starts. The first start was conducted with the pump 
return line (to condensate storage tank) valve MO-2110 wide open.  
The valve was then throttled to obtain a flow rate of -. 400 gpm at 

1000 psig; next the turbine was tripped, and after a few minutes 
the turbine was restarted to measure the time required to reach 
400 gpm. The two starts were required due to the poor flow control 
characteristics of valve M0-2110.  

From May 1978 to May 1988, the licensee performed two-start pump 
operability surveillance tests. No turbine trips during the second 
start were recorded until four trips were experienced between 
January and April 1988.  

The licensee conducted an investigation to determine the cause of 
the second start trips. A series of rapid starts were performed 
during April 1988 which determined that following a two-minute 
shutdown period a maximum turbine exhaust pressure of 46 psig was 
experienced. The high exhaust pressure turbine trip point was set 
at 40 psig. The test data also showed that just prior to the 
restart, a slight vacuum (up to 3.5 psig) may have formed in the 
exhaust line, which probably drew-water from the torus into the 
exhaust line. The licensee has changed the RCIC instantaneous 
exhaust pressure trip from 40 psig to 50 psig. The time delayed 
(five seconds) trip remains at 25 psig. Since the pump return 
line valve MO-2110 was changed to improve its flow control 
characteristics during the last refueling outage, the licensee has 
revised the pump operability surveillance procedure to discontinue 
the two-start requirement.  

The licensee has not been able to explain why it took approximately 
ten years of two-start testing before experiencing high turbine 
exhaust trips. This is not explained by the fact that the high 
exhaust pressure (in excess of 40 psig) occurs in a narrow band of 
time interval between the turbine shutdown and the second start.  
The inspectors reviewed all the modifications performed on the RCIC 

li. ' no outae, s nce all the known scond 
start trips have occurred after the outage restart. The results 
were: 

(1) To correct the first start trips experienced in 1986, the 
turbine exhaust line-drain line was modified to prevent water 
buildup. The modification (87MO24) made several changes to the 
drain line. The existing 3/4 inch piping was replaced by 1" 
piping to promote better flow characteristics. A less resistant
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swing check valve was installed to replace the piston check 
valve. The steam trap ST-2088 was replaced by a 3/16-inch 
flanged restriction orifice and a Y strainer for easier 
maintenance. The piping was rerouted to provide an additional 
seven inch head for drainage and the supports were modified 
slightly to compensate for these changes. The modification was 
considered safety-related and was installed under QA controls.  

The licensee's investigation into the possible cause of the 
second start trips did not include verification that the new 
check valve was installed correctly and was operating properly.  
The licensee has agreed to verify proper instillation and 
operation of the check valve at the next convenient time 
when the RCIC can be declared inoperable.  

(2) During the 1987 refueling outage, the licensee completed several 
modifications involving motor operated valves (MOV) in response 
to IE Bulletin 85-003. Modification 872003 involved the 
replacement of the remaining motor operators supplied by 
Rotork Controls, Inc. with those manufactured by Limitorque 
Corporation. The original motor operators were no longer 
being manufactured by Rotork, thus replacement was necessary 
due to the unavailability of spare parts. The following valves 
were affected by this modification: water side MO-2100, inboard 
torus suction; MO-2101, outboard torus suction; M0-2102, suction 
to the CST/ and steam side MO-2096, cooling water supply.  
Generally, the stroke times of the water side valves increased 
approximately fifty percent and the stroke times for MO-2096 
decreased approximately fifty percent. However, these changes 
should not have caused the recent RCIC turbine trips.  

Modification 87MO35 involved the following: 

(a) Rewiring of the torque switch bypass limit switch 
or rotor number four for each MO valve.  

(b) Installation of four train limit switch mechanisms 
where two trains had existed.  

(c) Setting of the torque switch bypass.  

(d) Preoperational testing to verify proper functioning.  

(e) Installation of grease relief kits on the older motor 
operators to prevent hydraulic locking.  

Special Procedure 8220-"IE Bulletin 85-03 MOV Setup and Test 
Procedure" was performed on the motor operated valves to ensure 
that the desired thrusts were produced in the open and closed 
directions under reduced voltage conditions. The licensee has
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committed to taking power and current signature traces each 
refueling outage for trending purposes and performing baseline 
testing once every four refueling outages.  

As a result of the modifications, the cycling times of 
these valves have decreased by approximately ten percent.  
Surveillance Test 0255-08-lA-1, "RCIC System Tests, Valve 
Operability" has been revised to reflect the new stroke times 
obtained. The new stroke times were consistent with the UFAR, 
RCIC design specifications and Technical Specifications. The 
inspectors did not identify any problems in this area which 
would have contributed to the turbine trips.  

(3) Modification 85MO28-3 replaced the existing pump return line to 
condensate storage tank valve, MO-2110 from a globe valve to a 
drag valve in order to improve the flow control characteristics 
of the test line. Although problems with the valve operator 
still exist, the inspectors determined this modification had 
no effect on the turbine exhaust line pressure.  

A final possible explanation for the high exhaust pressure experienced 
during the second starts of the RCIC system in 1988 could be the 
maloperation of the check valves designed to prevent suppression pool 
water from being drawn into the steam exhaust line. As stated 
earlier, during the diagnostic testing, the licensee measured a peak 
vacuum-in that section of the exhaust line of 3.5 psig. The check 
valves are designed to open at 0.5 psig. The exhaust line at its 
highest point is \, 2 feet above the suppression pool water level.  
During the investigation, the licensee verified that the check 
valves would open, but did not determine the pressure required to 
open them. If the valves are not opening properly, water could 
enter the horizontal section of the exhaust line. Once there, the 
water will not necessarily drain back into the suppression pool and 
some if it will fill the vertical section of line downstream of the 
containment isolation check valves. The licensee will test the 
vacuum breaker check valves for opening pressure if such a test is 
determined to be feasible. The licensee is also considering a valve 
replacement during the next outage.  

While the licensee's corrective action (increasing the trip setpoint 
to 50 psig) appears to be sufficient to prevent recurrence of the 
RCIC turbin restart trips, there is no certainty that the peak 
pressure in the exhaust line will remain below 50 psig since the 
actual cause of the peak pressure was never determined. The 
licensee will attempt to determine if the check valve in the 
exhaust drain line and the check valves in the exhaust line vacuum 
breaker line are working properly. This is an Open Item 
(263/88015-01) pending review of the results.
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e. RCIC Turbine Steamline Flooding

On February 8, 1988, the licensee was testing level switch LS 13-74, 
RCIC steam supply drain post level alarm in accordance with RCIC 
System Instrument Maintenance Procedure No. 7140. This procedure 
calls for closing the steam line drain valve RCIC-3, allowing the 
condensate to buildup until the high level alarm annunciates in the 
control room, and finally reopening the drain valve RCIC-3. Since 
the alarm failed to annunciate, the operators forgot that the drain 
valve was closed and the lines filled with water. Upon discovery 
(higher than normal pressure on steam line pressure indicators), the 
drain valve was opened. At that time, the level switch was found 
valved out and that was suspected to be the cause of its failure 
to alarm; however, subsequent testing demonstrated that the level 
switch was malfunctioning. The licensee was not able to determine 
when and why the level switch was isolated. A replacement switch is 
on order and will be installed as soon as possible. In the meantime, 
the licensee has stopped testing level switch LS 13-74. A planned 
procedure modification which would establish time limits for 
valve RCIC-3 being closed is being considered to prevent repetition 
of the event. This is an Open Item (263/88015/-02) pending completion 
of the licensee's action to prevent recurrence of the event.  

The question of system operability during the event has been 
addressed by the licensee. The capability of the turbine steam 
supply and exhaust lines to withstand the additional loads that 
could result from starting the system with the steam supply line 
full of water was evaluated by Nutech. According to the Nutech 
report, all line stresses and support loads were within acceptable 
limits (worse case being seismic event for the steam line full of 
water and water slug for the turbine exhaust line); however, the 
Nutech letter is not clear whether the exhaust line analysis was 
for a static or dynamic condition. The capability of the RCIC 
turbine to accept water is based on tests conducted in 1969 which 
are documented as an amendment to the Duane Arnold FSAR in 1971 
on a HPCI turbine, and previous tests (1968) on an RCIC turbine 
(not documented). Both GE and the Terry Steam Turbine Company have 
certified that the RCIC turbines are capable of accepting water 
starts and water injection under load with pressures up to 
1250 psig. Turbine overspeed trip is only a concern if the water 
in the line is near saturated conditions; however, General Electric 
feels that is not a roblem at Monticello because the Terry Turbine 
at this site has steam admission nozzles on the lower half of Lhe 

turbine casing only. No test data exists to confirm this position.  
These two issues, the Nutech Analysis and the possible turbine 
overspeed trip will be addressed in a separate regional inspection.  

f. Pump Vibration 

The licensee has experienced high vibration readings on both the 
inboard and outboard pump bearings. A record review showed above
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normal readings on the outboard bearing as far back as 1986. The 
inboard high readings have occurred mainly in 1988. The high 
vibration readings have not been consistent. For example, all 
pump vibration readings following the 1987 refueling outage were 
low. Some of the discrepancies between successive readings could 
be explained by the licensee's use of different vibration analyzers.  
The cause of the high readings is still under investigation.  
Following discussions with the pump manufacturer, the licensee plans 
to replace the pump to turbine coupling fasteners, as they do not 
appear to be identical, and perform a coupling alignment at the next 
convenient opportunity. If these steps do not reduce the vibration 
readings, the licensee plans to change the bearings during the next 
refueling outage. The licensee will continue monitoring the 
readings and will accelerate the corrective action schedule 
should the problem grow worse.  

g. Other Records Reviewed 

(1) Lubrication 

The inspectors reviewed the lubrication records for the 
RCIC turbine, pump, and system motor operated valves.  
Procedure PM 4916-12, Lubrication, requires that the RCIC 
pump and turbine lubricant be changed, and the vacuum pump 
be lubricated, every refueling outage. The records from 
September 30, 1984 to July 5, 1988 showed that the lubrication 
work was performed as required. The licensee also takes 
samples of the turbine lube oil monthly. The inspector 
reviewed 1987 and 1988 sample results against the lubricant 
specifications (Mobil Vaportec Light) and noted no significant 
deviations. The inspectors reviewed the lubrication history 
for the motor operated valves during the last two refueling 
outages and determined that the work was done in accordance 
with the vendor recommendations.  

(2) Motor Operated Valves Maintenance History 

The inspectors reviewed approximately 50 maintenance records 
covering the period from 1986 to the present. Preventive 
maintenance was completed every refueling outage (every other 
refueling for motor starters). The only recurring equipment 

A review of the maintenance history of air-operated check 
valve, AD-1322, indicated problems with leakage and position 
indication. Since 1985, each year the licensee has needed to 
repack the valve due-to leakage through the gland retainer.  
Steam leakage has also occurred at the valve body to hinge 
pin cover bolted connection. This was temporarily fixed by a 
Furmanite injection this past outage. As a result, during this
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cycle, the valve remote position indicator will be inoperable; 
however, operability of the valve was demonstrated through 
cycling and listening for seat movement with a stethoscope 
prior to unit restart following the refueling outage. This 
valve is not a Section XI valve and is only stroked during cold 
shutdowns. The present remote position indicator limit switch 
has a history of unreliability and the licensee has initiated 
modification plans to improve its performance.  

During the 1987 outage, the RCIC test flow control valve, 
MO-2110 was replaced to improve its flow control characteristics.  
Following the modification, the valve actuator was electrically 
isolated and the valve was manually throttled to approximately 
the 47% open position due to problems experienced with the 
actuator. The system is still capable of injecting 400 gpm 
over the pressure range of 150 to 1100 psig since valve MO-3502 
(in series with NO-2110) in closed. In response to 
Bulletin 85-03, the licensee tested MO-2110 and determined that 
the operator was capable of producing more thrust than required, 
and as a result, the valve was binding near the bottom of the 
stroke. To reduce further damage to the stem, the licensee 
isolated the valve electrically. Operators are capable of 
manipulating the valve locally for surveillance purposes. The 
inspectors noted that the control room operators were aware of 
the condition of the valve and that the control panel was 
properly tagged. Discussions between the licensee and 
manufacturer continue for a solution to the actuator problem.  
The inspectors had no further concerns.  

(3) Calibrations 

The inspectors reviewed the calibration history of the 
following RCIC instruments: 

(a) TS 13-79 through 82 A, B, C, and D, area high temperature 
RCIC steam line isolation, for the period from August 6, 
1985 to August 1988. No problems were found.  

(b) PS 13-67, pump suction low pressure trip for February 3, 
1988. No problems were found.  

(<' PS 7? . and B, turbine exhaust high pressure, from 
August 4, 1981 to February 3, 1988 for the "A" and from 
October 14, 1984 to April 22, 1988 for the "B" switch.  
PS 72A was found to have exceeded its trip setpoint 
(25 psig) by more than its ±5% allowable error on five 
occasions.. The worse case being ±14%. PS 72B exceeded 
its setpoint of 40 psig on only one occasion.  
Considering the function and range of these 
switches, their performance is considered acceptable.
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(d) PS 13-87 A through D, turbine steam supply low pressure 
isolation for the period from July 3, 1984 to February 3, 
1988. These sensors were replaced in 1984 in order to 
satisfy EQ requirements. Their trip setpoint is 57± 
2 psig. The records showed that during the first 
recalibration the as-found settings ranged from 11 to 
26 psig. The trip point during subsequent recalibrations 
have ranged from 48 to 55 psig, which while an improvement, 
does not meet the ±5% acceptance criteria. In addition 
these switches have a large dead band (40-50 psig), 
which is acceptable as long as the RCIC is operational at 
150 psig reactor pressure. Since the RCIC .is not an ESF 
system, the licensee will consider the need to have EQ 
switches for this application.  

3. Action on Previous Inspection Items 

(Closed) Open Item (263/87005-02): Inadequate basis for Core Spray 
System surveillance test acceptance criteria. The inspectors reviewed 
the bases for the acceptance criteria, which were determined by General 
Electric, and found them acceptable. Review of Test Procedure 0255-03-lA-1, 
Core Spray Systems Monthly Valve Test indicated that the licensee has 
incorporated instrument inaccuracies in the acceptance criteria. The 
test required a flow of 3070 gpm, 50 gpm greater than the Technical 
Specification requirement of 3020 gpm with the reactor pressure at 
130 psi above the torus pressure. The 50 gpm difference represented 
the error associated with the flow meter. No other concerns were 
identified. This item is considered closed.  

(Closed) Open Item (263/87005-03): Potential for water hammer due to 
draining of a system during surveillance test. The licensee has revised 
their Section XI IST program to cycle valves MO-1749 and MO-1750 only 
during cold shutdown conditions. Procedure 0225-03-1A, Core Spray 
Systems Test was revised to preclude the cycling of these valves 
during the monthly valve tests.  

The licensee reviewed other ECCS surveillances to verify that the 
potential for draining did not occur during valve evolution. A similar 
concern was identified in Procedure 0255-04-1A, RHR Quarterly Valve Test.  
Due to the relative locations of valves MO-2006, No. 11 Discharge-to 
Torus, and MO-2010, No. 11 Torus Spray Injection, the stroking of MO-2006 

or M0-2010 allowed snme water to drain from the piping. The procedure 
revision reversed the cycling order for MO-2010 and MO-2006 and similarly 
for MO-2011 and MO-2007. No other problems were identified. This item is 
considered resolved.  

(Closed) Open Item (263/87005-05-): Potential isolation of overprotective 
devices. The licensee responded by temporarily locking opening the 
CST-150 and CST-151 valves until the permanent modification was completed 
during the 1987 outage. The Modification 87MO23 consisted of removing
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CST-150, blank flanging CST-151 and installing system isolation valves 
which allowed independent isolation of the "A" and "B" loops. At the 
time of this inspection, the modification package is going through final 
review.  

The licensee reviewed other safety-related systems to verify that no 
similar relief valve isolation concerns existed. Discussions indicated 
that a concern was identified in the Control Rod Drive System.  
The licensee plans to complete their review and take whichever corrective 
action is required. This item is considered closed.  

(Closed) Open Item (263/87005-07): Seismic qualification of the RHR pump 
motor replacement. The inspectors reviewed the evaluations performed by 
Nutech, Bechtel, and the licensee which determined the effects of the 
heavier replacement motor. The analyses indicate that the larger 
motor has minimal effect on the casing stress and the present bolting 
conditions satisfy design criteria. No further concerns were 
identified. This item is considered closed.  

(Closed) Violation (263/87005-08): Failure to control the configuration of 
the torus access hatch. The inspectors reviewed the corrective actions 
taken by the licensee as stated in the letter from C. E. Larson to 
H. J. Miller dated October 13, 1987.  

During a walkdown of the torus room, the inspectors noticed a discrepancy 
in the studs markings. A large number of studs were stamped as both 
A193B7 and A320L7 materials; however, the 87 markings were crossed out.  
The design required A320L7 studs. Discussions with the licensee 
indicated that Cardinal Industrial Products Incorporated supplied the 
licensee with 100 studs incorrectly stamped as B7 material. The vendor 
authorized the licensee to restamp the studs with the correct A320L7 
label and provided an amended certificate of compliance for the studs.  
The inspectors reviewed these documents and found no problems.  

The licensee inspected other containment closure fasteners to verify 
that no material deficiencies existed. Two deviations were identified 
concerning the drywell equipment hatch and the drywell head manway 
closure fasteners. The material problems were resolved; however, the 
procedures which govern the manipulation of the hatches are yet to be 
revised to include a verification of proper closure materials. This item 
is considered closed.  

(Closed) Open Item (263/87005-11): Licensee to reevaluate the 
instantaneous relay settings for 4.16KV motors in accordance with 
IEEE-242-1975 for maximum expected bus voltage. The inspectors reviewed 
Engineering Evaluation 86-075, Revision 1, which changed the factor 
between the 4.16 KV instantaneovt overcurrent relay setting and the 
maximum symmetrical starting current from 1.6 to 1.75. The revision 
calls for adjusting the recorded motor starting current to a bus voltage 
of 4375v before using the 1.75 factor to determine the instantaneous
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relay setting. The licensee determined that applying the tolerance for 
relay instrument drift calibration equipment, data equipment, and data 
interpolation error to the 1.75 factor will maintain the relay setting 
between 1.63 and 1.87. During the 1987 refueling outage, the licensee 
obtained traces of motor starting current for all 4.16 KV pumps. The 
inspector reviewed several of the traces and determined that the licensee 
calculated the new relay settings in accordance with the instructions in 
Engineering Evaluation 86-025, Revision 1. A review of Work Request 
Authorizations showed that the following motors required new relay 
settings: 

Nos. 11, 12, 13, and 14 RHR pumps 
Nos. 11 and 12 Core Spray pumps 
Nos. 11, 12, 13, and 14 RHR Service Water pumps 
Nos. 11 and 12 Condensate pumps 
Turbine Auxiliary Oil pump 

The relay settings were changed during the 1987 refueling outage.  
This item is considered closed.  

(Closed) Open Item (263/87005-12): Maintenance and testing procedures 
for ECCS pumps motors 4.16 Kv circuit breakers allow too large of an 
operational setting tolerance and relay drift which could result in 
spurious motor trips.  

The inspectors reviewed the following maintenance and testing 
procedures: 

a. . 4850-09 PM, Rev. 4, No. 11, Core Spray Pump 4.16 KV No. 152-505 Bkr.  
b. 4850-10 PM, Rev. 4, No. 11, RHR Pump 4.16 KV No. 152-504 Bkr.  
c. 4850-12 PM, Rev. 4, No. 13, RHR Pump 4.16 KV No. 152-503 Bkr.  
d. 4850-11 PM, Rev. 4, No. 11, RHR Service Water Pump 4.16 KV 

No. 152-508 Bkr.  
e. 4850-07 PM, Rev. 4, No. 13, RHR Service Water Pump 4.16 KV 

No. 152-506 Bkr.  

and noted that the licensee has revised the procedures to allow a maximum 
instantaneous overcurrent setpoint deviation of -5 to +10% for the 
"as-found" condition and -0 to +5% for the "as-left" condition. This new 
criteria will maintain a minimum factor of 1.6 on as found instantaneous 
overcurrent relay settings and an as left setting of 1.75 as stated in 
Engneeriv Evaluation 86-075, Revis-,on 1 (See Ocen Item (263/87005-11).  
The procedures for the Division 2 breakers (No. 12 Core Spray Pump and 
No. 14 RHR pumps, and No. 12 and No. 14 RHR Service Water Pumps) are 
being revised. They will be approved for use prior to the next refueling 
outage. The licensee is also applying the same criteria to the 
nonsafety-related breakers. This item is considered closed.  

(Closed) Open Item (263/87005-13): Capability of Divisions 1 and 2 
250vdc batteries to supply their design basis load is questionable.
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During the 1987 refueling outage, the licensee replaced the 250vdc 
batteries with the following C&D Power Systems lead calcium cells: 

Division 1 Division 2 
Type of Cell KCR-19 KCR-15 
Nominal capacity (amp-hrs) to 

avg. 1.75 v per cell @ 77oF 
8 hr 742 577 
4 hr 630 490 
1 hr 378 298 
1 min 929 777 

In the case of the Division 1 battery, the replaced battery had an 
eight hour discharge capacity of 577 amp-hrs and a one minute discharge 
capacity of 830 amp-hrs, significantly lower than the new battery. The 
inspector reviewed the results of the modified service tests conducted 
on each division (Procedure No. 4922 PM for Division 2 and No. 4923 for 
Division 1) and determined that: 

a. The programmed load (ampers) did not agree with the loads listed 
in the USAR Tables 8.5.1 and 8.5.1.a. The licensee stated that 
the loads used are based on the highest of either the design load 
requirements for the station blackout condition or the battery's 
rated capacity. The licensee agreed to incorporate the design 
load requirements for station blackout into the USAR.  

b. Based on the programmed load and the time to reach a battery 
terminal load of 210 V, the Division 1 and 2 batteries have a 
capacity of 101% and 110% of the imposed requirement respectively.  

c. No level corrections were made to the specific gravity readings 
since it takes weeks for the readings to reach a meaningful value.  
The licensee understands that it must either maintain the 
electrolyte level at its high level mark or make level correctives 
to the final specific gravity readings (those taken ' 6 weeks after 
recharge).  

d. The normal float voltage is 270 v and the equalizing voltage is 
280 v. The licensee stated that during the performance of the 
modified service test including the recharging of the batteries, 
all plant loads are disconnected. In addition, the batteries 
io not ;Puir? moualization charms and all lads are caoal of 
accepting the 280 v equalizing charge.  

This item is considered closed.  

(Open) Open Item (263/87005-14):- Justify using 101 volts as the minimum 
acceptable voltage for the 125 vdc batteries and complete formal 
calculations for battery sizing. The inspector reviewed the results of 
the modified service tests (No. 4924 PM) performed on 125 vdc batteries 
No. 11 and 12 during the last refueling outage and determined that:

14



a. The licensee has changed-the minimum acceptable voltage from 
101v to 105v.  

b. Using 105v as the terminal voltage, the tests demonstrated a 
capacity of 113% of requirement for Battery No. 11 and 115% 
for Battery No. 12.  

c. As in the case of the 250v batteries, the programmed load profile 
during the test did not agree with USAR Table 8.5-2, because 
according to the licensee, the loads used are based on the station 
blackout condition. The licensee plans to incorporate the load 
requirements for station blackout into the USAR.  

The licensee has not completed the battery sizing calculations, 
therefore, this item remains open pending completion of the 
calculations and review by the NRC.  

4. Open Items 

Open items are matters that have been discussed with the licensee, which 
will be reviewed further, and involve some action on the part of the NRC 
or licensee or both. Open items identified during the inspection are 
discussed in Paragraph 2.  

5. Exit Interview 

The inspectors met with licensee representatives (denoted in Paragraph 1) 
on August 25, 1988, and summarized the purpose and findings of the 
inspection. The inspectors discussed the likely content of the inspection 
report with regards to documents or processes reviewed by the inspectors 
during the inspection. The licensee did not identify any such documents 
or processes as proprietary.

15
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