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On August 20, 1998, Niagara Mohawk Power Corporation (NMPC) determined that the Nine Mile Point Unit 1
(NMP1) Core Spray (CS) pump number 122 motor bearing cooling water flow had been less than the design
required flow rate since 1990. In April 1996, thermography measurements for CS pump 122 indicated higher
differential temperatures on cooling water lines than the other CS pumps. The significance of this condition was
not recognized and corrected at that time, nor during subsequent thermography measurements in 1996 and 1997.
In addition, when identified on July 15, 1998, an incorrect assessment of operability was made.

The cause of the initial inoperability was an error in maintenance reassembly that crimped the cooling coil and
subsequent inadequate Post Maintenance Testing (PMT).

The cause for not recognizing the condition for several years was inadequate evaluation of test data and inadequate
PMT. Additionally, NMPC personnel were not rigorous in the evaluation of the condition in Ju!s 1998 when
there was a suspicion that flow in the cooling lines was restricted.

Planned and completed corrective actions include repair of the CS pump motor cooling cei!, revising the PMT
procedure, training of maintenance and operations personnel, and personnel counseling in accordance with
NMPC'’s policies.
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L DESCRIPTION OF EVENT

On August 20, 1998, Niagara Mohawk Power Corporation (NMPC) deter:..ined that the Nine Mile Point
Unit 1 (NMP1) Core Spray (CS) pump number 122 motor bearing cooling water flow had been less than the
design required flow for an extended period of ime. The cooling water flow was measured to be
approximately 0.6 gpm, versus a design required flow of 4.5 gpm. Damage to the cooling coil most likely
occurred in early 1990 as a result of maintenance activities to support a Core Spray System hydrostatic test.
Therefore, CS pump 122 was considered to have been inoperable for 8 years.

In 1995, NMPC began using thermography equipment on a quarterly basis to measure CS pump and
Containment Spray pump motor temperatures. In July 1995, thermography measurements indicated a higher
differential temperature (motor bearing cooling watcr temperature outlet to i let) on Containment Spray
pump 111 as compared to the three other Containment Spray pumps. In April 1996, thermography
measurements for CS 122 motor bearing cooling water differential temperature was higher than the other
three core spray pumps but not as high as Containment Spray pump 111.

In the period from July 1995 to April 1997, several maintenance activities were undertaken to correct the
high differential temperature condition of Containment Spray pump 111. The maintenance activities included
an inspection of the in line strainer, adjusting the pressure control valve and blowing air through the cooling
coil. On each occasion, Post Maintenance Test (PMT) data revealed no change in differential temperature
across the cooler. No Deviation/Event Reports (DERs) were written.

CS pump 122 was assumed to be performing similar to Containment Spray pump 111 and, thus, corrective
actions were not pursued. Thermography measurement in 1996 and 1997 continued to show differential
temperatures on CS 122 higher than the other three CS pumps.

On July 15, 1998, NMPC maintenance personnel initiated DER 1-98-2185 after a review of the
thermography data history. The required design flow rate for the CS pump motor cooler is 4.5 gpm, and the
maintenance engineer believed that the differences in differential temperature may have been an indication of
low cooling water flow. The Station Shift Supervisor (SSS) reviewed this DER and considered the pump
operable based upon satisfactory quarterly testing (including pump motor hearing temperature), results from
an extended pump run during 1997, no degrading ticad in pump or motor performance and information
provided by the IST Supervisor and Operations Manager. Subsequent review and evaluation by the station
and engineering sta® included information from a 1991 DER, on a related deviation, that appeared to
indicate that the CS , ump could perform its safety function with no cooling water flow. Therefore, an action
plan for further testing was developed using ultrasonic flow measurements and scheduled for completion with
the normal quarterly surveillance test schedule.

In response to questions that arose during an NRC Szfety System Engineering Inspection (SSEI) on the Core
Spray System (August 10-21, 1998) NMPC reviewed the source data which was used for the disposition of
the 1991 DER. The 1991 data had been used to evaluate elevated cooling water inlet temperature. A portion
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L DESCRIPTION OF EVENT (Cont'd)

of the Equipment Qualification (EQ) data, which had Leen utilized in the 1991 DER disposition, appeared to
justify zero motor cooler flow since the motor temperatures would remain acceptable due to air cooling.
However, the data did not consider the heat load impact of the CS pump thrust requirements on the motor,
and therefore, was inappropriate for use in the operability determination. The data did support operability of
Containment Spray pump 111 with no cooling water to the pump motor bearing.

On Augnst 20, 1998, NMPC performed testing on CS pump 122, and determined that the actual cooling
water fluw was approximately 0.6 gpm. At that time, CS pvmp 122 was declared inoperable, and Technical
Specification 3.1.4 actior b was entered. Maintenance perso.nel disassembled the pump motor and found a
crimp in the end of the cooling coil. The crimp was repaired and CS pump 122 was returned to service on
August 22, 1998.

A review of maintenance and test records for CS pump 122 indicated that maintenance personnel worked on
the CS pump motor cooler in 1990 and 1994. In 1994, cooling water piping upstream of the cooling coils
was replaced and the cooling coils were not likely disconnected. Therefore, it is likely that the cooler was
crimped in 1990 when the piping was reinstalled following a hydrostatic test. NMPC assumes that the cooler
flow has been degraded since 1990.

CAUSE OF EVENT

The cause of the initial failure and start of the inoperability was due to errors in maintenance reassembly and
subsequent inadequate PMT of the CS pump 122 motor cooler. The cause of the crimp in the cooling coil
has been determined to be knowledge deficiency. To tighten the end coupling of the cooling water piping, a
wrench must be used on each side of the coupling. It appears that the maintenance personnel who performed
the disassembly and reassembly of the coupling were not aware of this requirement. An adequate PMT was
not perforined to verify sufficient cooling water flow following reassembly.

The degraded condition existed for several years because of inadequate evaluation and inadequate PMT.
Station personnel erroneously concluded that the nature of the maintenance: inspecting an in line strainer,
adjusting a pressure control valve and blowing air through the cooling coil, demonstrated clear lines and
therefore, it was concluded that the differential temperature condition must be baseline. The same thought
process was applied to CS 122 without actually undertaking maintenance. The PMT following the above
maintenance was inadequate. The thermography data after these activities was similar to the previous de’
and it should have been interpreted as indicating that the condition had not been corrected. A DER shot..
have been generated to properly assess operability and provide a more thorough evaluation. Additionally
there was temperature data available prior to 1988 that indicated unimpeded cooling water flow through the
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Il.  CAUSE OF EVENT (Cont'd)

Core Spray pump motor bearing cooler, but this data was not utilized to assess the significance of the
thermography data. Personnel evaluating cooling water flow concerns used only the data obtained by the
new thermography techniques. Thermography data was used almost exclusively by the Inservice Testing
(IST) Group. Other departments were not sufficiently involved in the identification and resolution of issues.

The cause of the incorrect initial operability determination in July 1998 was that the personnel involved were
not rigorous enough in their evaluations. During subsequent review and evaluation by NMPC staff,
insufficient rigor was applied and design source documents were not researched until August 20, 1998. The
staff relied, inappropriately, on a disposition of the 1991 DER that was for a related deviation, that was not
appropriate for evaluating cooling water flow. The staff interpreted the technical information as being
applicable to both containment and core spray pumps, while due to a different pump thrust requirement the
test data only supported the evaluation applicable to the containment spray pumps.

L. ANALYSIS OF EVENT

This event is reportable in accordance with 10CFRS0.73(a)(2)(i)(B) “Any operation or condition prohibited
by the plant’s Technical Specifications” and 10CFRS0.73(a)(2)(ii) “Any event or condition that resulted in
the condition of the nuclear power plant, including its principle safety barriers, being seriously degraded; or
that resulted in the nuclear power plant being: (B) In a condition that was outside the design basis of the
plant”,

Section XV.2.4.4 of the Updated Final Safety Analysis Report (UFSAR) indicates that only one core spray
pump injecting through one core spray sparger is sufficient to maintain 10CFR50.46 limits. In the worse case
scenario that CS pump 122 would have been the orly operating pump, it would have fuactioned for hours (based
upon an engineering evaluation) into the accident. During this time frame, the peak clad temperature would have
been reached and reversed without significantly damaging the fuel. Followiug a postulated failure of CS pump
122 due to motor bearing damage, operators would have maintained adequate core cooling via other injection
sources, including Containment Spray Raw Water intertie to Core Spray, as directed by the Emergency
Operating Procedures (EOPs). Therefore, there would not have been any threat to the health and safety of the
general public or plant personnel.

IV.  CORRECTIVE ACTIONS

Core Spray pump 122 was repaired and retested satisfactorily.
2. Cooling water flow for the remaining CS pumps has been measured with zcceptable results.
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3.

CORRECTIVE ACTIONS (Cont’d)

The applicable PMT procedure will be revised by November 1, 1998 to enhance the guidance on
PMTs to verify motor cooler flow if connections are disturbed.

The design of the pump cooler and actions to prevent damage were reviewed with the Electrical and
Mechanical Maintenance departments by the General Supervisor, Mechanical and Electrical
Maintenance.

The maintenance procedure used for work on the Core Spray and Containment Spray pumps and
motors will be revised to incorporate information on the cooling water lines by November 1, 1998.

The Plant Manager has reinforced the expectations for rigorous research for verifying equipment
operability with respect to design and licensing basis information with members of the Operations,
Maintenance, Technical and Engineering staff.

Training, utilizing the case study technique, will be provided to appropriate NMP1 Operations
Support, Maintenance, Technical Support and Engineering personnel to further ingrain the necessity
of rigorous evaluations into daily work habits and proper PMT to ensure operability by November 15,
1998.

The IST Supervisor has been coached to initiate DERs based upon trend data in order to alert Plant
Management of potential problems, and to involve other departments in the evaluation and resolution
of problems. Plant Management and engineering personnel will, therefore, become more involved to
provide more effective and timely resolution of these problems. Additionally, all past data is
evaluated when rendering decisions on operability.

Ttie Operations Manager has reinforced actions required of the SSS for operability determinations at
the most recent SSS/Operations Manager bi-weekly nieeting. A case study of this event will be
covered with all SROs by November 15, 1998. This LER and associated root cause will be
incorporated into the 5SS Qualification Guide by November 15, 1998.

ADDITIONAL INI'ORMATION

Failed components: none.

Previous similar events: none.
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