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EXECUTIVE SUMMARY

The Special Inspection Branch of the U.S. Nuclear Regulatory Commission
performed a pilot service water system operational performance inspection at 4

the South Texas Project from June 22 through July 10, 1992. The service water
system at the station encompassed the essential cooling water (ECW) system.
The inspection included a mechanical design review; detailed system walkdowns;
review of system operation, maintenance, and surveillance; and assessment of
quality assurance and corrective actions. The team also addressed the
licensee's implementation of actions required by Generic Letter 89-13,
" Service Water System Problems Affecting Safety-Related Equipment," as well as
system unavailability.

The team determined that the manual and check valves located on each of the
three seismic Category I emergency strainer wash discharge lines should be
included in the inservice testing program to meet the requirements of ASME
Code, Section XI. These lines provide a discharge path for the strainer wash
discharge flow in the event of a common mode failure of the non-seismic normal
discharge lines.

During the 1989 Safety System functional Assessment (SSFA) the licensee
identified an annubar flow element that was improperly installed and did not
meet the ASME Code tolerance requirements. To date the annubar installation
was not corrected and the licensee did not request relief from the code
requirement.

The licensee's initial efforts to implement the generic letter guidelines of
Generic Letter (GL) 89-13 were found to be satisfactory, lhe team identified
a number of weaknesses that should be addressed to m ure long term
integration of the GL requirements into existing programs. Examples included:
the preventive maintenance program was not evaluated to determine whether the-
GL actions existed in the procedures or if they needed to be incorporated;
heat exchanger performance testing methodology lacked appropriate acceptance
criteria; and training was not developed for the technical staff and
maintenance personnel.

The team noted several strengths, including the SSFA completed for ECW, the
design basis calculations, housekeeping, the plant inspection program, and
operator control room activities.
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1.0 INSPECTION SCOPE AND OBJECTIVES

from June 22 through July 10, 1992, the U.S. Nuclear Regulatory Commission
(NRC) staff performed an announced pilot service water system (SWS)
operational performance inspection at the South Texas Project (STP). The

service water system at the station is designated as the essential cooling
water system (ECWS). The inspection team focused on the mechanical design,
operational control, maintenance, and surveillance of the ECWS and evaluated
aspects of the quality assurance and corrective action programs related to the
ECWS. The primary objectives of this inspection were to:

assess the performance of the ECWS through an in-depth review of*

mechaaical systems functional design and thermal-hydraulic performance;
operating, maintenance, and surveillance procedures and their

<

implementation; and operator training on the ECWS'

assess the functional design and operational controls of the ECWS based*

upon the thermal and hydraulic performance requirements, and determine
whether ECWS components are operated in a manner consistent with their
design bases

assess the licensee's planned and completed actions in response toe

Generic Letter (GL) 89-13, " Service Water System Problems Affecting
Safety-Related Equipment," July 1989

assess the unavailability of the ECWS resulting from planned maintenance,*

surveillance, and component failuresi

The team has characterized its findings as deficiencies and observations.
Deficiencies are either the apparent f ailure of the liccasee (1) to comply
with a requirer.ent or (2) to satisfy a written commitment or to conform to the
provisions of applicable codes, standards, guides, or other accepted industry
practices that have not been made legally binding requirements. For items
that may require enforcement actions, the NRC regional office will issue the
Notice of Violation. Observations are items considered appropriate to call to
licensee management attention although they have no apparent direct regulatory
basis.

2.0 SYSTEM DESCRIPTION

lhe FCWS removes heat from various safety-related systems and components.
Each unit at STPEGS is served by three - 50 percent capacity ECWS trains.
Except for a common cooling pond, intake structure, and discharge structure,
the three ECWS trains serving Unit I are completely independent of the three

'
trains serving Unit 2. Figure 1 shows Train A of Unit 1.

The essential cooling water (ECW) pumps take suction from the essential
cooling pond (ECP) at the ECW intake structure (ECWIS). For each train, water

flows through a separate trash rake and traveling screen to the ECW pump
suction well. From the discharge of the ECW pump, the cooling water flows
through a discharge check valve, a motor-operated isolation valve, and a self-
cleaning strainer to the corresponding unit's mechanical-auxiliary and standby
diesel generator (SDG) buildings. The ECWS effluent is returned to the ECP
via a seismic Category I discharge structure.

1
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Each train of the ECWS supplies cooling water to the following equipment in
the corresponding train: one component cooling water heat exchanger (CCWHX),
one SDG jacket water cooler, one SDG lube oil cooler, one SDG intercooler, two
essential chiller condensers, and one component cooling water (CCW) pump
supplementary cooler. Cooling water is normally supplied to each of theso
components when the associated ECW train is operating, regardless of the
operating condition of the individual components. Valves at the outlet of
each heat exchanger (HX) serviced by the ECVS are manually positioned to
balance flow through the HXs and prevent the ECW pump from operating in a
runout condition. A flow element and transmitter monitor ECW flow through the
CCWHX, two essential chiller condensers, and the CCW pump supplementary
cooler, and the combined flow through three HXs associated with each SDG.
This information is displayed in the control room through the qualified
display processing system.

The ECW pumps, self-cleaning strainers, traveling water screens, piping,
valves, and certain other ECWS components are located within the seismic
Category I ECWIS. The ECWIS is compartmentalized so that each train of the '

ECWS is protected from the effects of a design-basis flood or equipment
failure in a redundant train. The ECWis also protects ECWS components housed
within the structure from the effects of postulated external missiles. A

separate safety-related ECWIS ventilation system cools each train of ECWS
components using outside air.

The ECWS is constructed primarily of aluminum bronze and is designed to meet
seismic Category I and American Society of Hechanical Engineers (ASME) Boiler
and Pressure Code (referred to as ASME Code) Class 3 requirements. However
sections of the normal backwash lines carrying water from the self-c'ieaning
strainer to the discharge structure were not constructed to seismic Category 1
and ASME Code Class 3 requirements. Because failure of this section of piping
could result in failure of the self-cleaning strainer or loss of ECP
inventory, an emergency backwash line conforming to seismic Category I and
ASME Code Class 3 requirements was installed.

The ECW pumps are vertically mounted, two-stage, turbine-type pumps with a
design capacity of 19,280 opm at 110 feet of total developed head. The ECW
pumps are self lubricated by filtered seal water supplied from the discharge
of the pump. The ECW pump and associated motor-operated discharge valve are
electrically interlocked. The motor-operated discharge valve is designed to
open 10 seconds after the pump starts and to close two minutes after the pump
is secured. The opening delay of the motor-operated valve allows accumulated
air to be discharged through the continuous vent. The ECW pump is designed to
trip if the associated motor operated discharge valve is not at least 80
percent open 25 seconds after the pump starts.

Each train of the ECWS is connected to the corresponding safety-related
electrical buses. The ECW pumps are normally manually started from th?
control room. On receipt of a safety injection (SI) signal, the three ECW
pumps supporting the affected unit are started automatically. Two operating
ECW trains are sufficient to remove the design-basis normal or accident heat
load for a single unit. A single operating ECW train is sufficient to support
shutdown of a single unit.

2
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The trash rake and traveling screen arr located upstream of each ECW pump to
minimize the entrance of debris into the system. Screen wash water is
provided to each screen by booster pumps that take suction on the ECW pump !

discharge header. The booster pumps normally operate intermittently depending
on screen differential pressure. However, following an SI signal, ,

!intermittent operation is bypassed and the screen wash booster pump operates
continuously.

The ECP contains a sufficient water inventory to support heat removal
requirements for a 30 day period without makeup assuming a design basis
accident in one unit and safe shutdown of the other unit. Makeup to the ECP
can be provided from the main cooling reservoir or the well water supply
system. Blowdown valves in the ECWS permit control of ECP water chemistry.

*

3.0 GENERIC LETTER 89-13 IMPLEMENTATION

GL 89-13 requested that licensees take certain actions to ensure that service
water systems are capable of performing their safety-related functions. The

licensee responded to the GL requests by letters dated January 29, 1990, and
May 15, 1991. The team assessed the licensee's program for addressing.the GL
guidelines.

The team noted that the licensee had not developed a comprehensive document
addressing GL action items. The licensee did not assign overall
responsibility for implementing the generic letter requests to a specific
department and/or individual. This resulted in fragmentation and variable
quality of implementation between departments. In 1989 the licensee performed
a safety system functional assessment (SSFA) of the ECW system which resulted
in corrective actions that addressed many ECW concerns identified in the GL.,

The assessment also verified that the ECW system would perform its intended
safety functions in accordance with the system design bases.

The licensee's initial efforts to implement the generic letter guidelines of
Generic Letter (GL) 89-13 were found to be satisfactory. The team identified
a number of weaknesses that shoulo be addressed to assure long term
integration of the GL requirements into existing programs. Examples included:
the preventive maintenance program was not evaluated to determine whether the
GL actions existed in the procedures or if they needed to be incorporated;
heat exchanger performance testing methodology lacked appropriate acceptance
criteria; and training was not developed for the technical staff and
maintenance personnel. See Appendix C for details pertaining to each GL 89-13
Action item.i

4.0 MECHANICAL DESIGN REVIEW

4.1 Design Basis Document

in an effort to assemble all of the design basis elements for the ECWS and
other systems in one comprehensive, unified document, the licensee generated a
design basis document (DBD) that was used to facilitate 10 CFR 50.59 safety
evaluations and functional inspections to enhance design modification control-
and configuration management, and to assist in the survey of system margins.
However, the team noticed numerous minor errors, examples of which are
provided in Observation 92-201-01 in Appendix B.

3
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4.2 Heat Exchangers and Heat Transfer Testing Program

in response to GL 89-13, the licensee completed a performance study on all HXs
The SDGfor the purpose of establishing performance acceptance criteria.

intercoolers of the air-to-water type, made of titanium tubes and shrunk-fit
aluminum fins with carbon steel tube sheets and carbon steel end covers, could.

not meet the licensee's acceptance criterion which limited the difference
between water inlet and air outlet temperatures to 34*F. This criterion was
designed to meet the maximum combustion air. intake manifold temperature
requirement of 140*F (calculation MC-6219). The licensee inspected the
intercoolers and found extensive corrosion had affected the carbon steel tube
sheets and the internal face of the end covers. in addition, products of
corrosion had obstructed up to 50 percent of the tubes.

To correct the corrosion problem, the tube sheets and covers were cleaned and
treated with a temperature and corrosion resistant epoxy coating with heat
resistant .eramic content. Based on manufacturer's data, the licensee
implemented a less conservative acceptance criterion, which involved measuring
the exhaust gas temperatures directly and correcting them for design basis
accident conditions, and determined that the intercoolers could meet this
criterion with sufficient margin. The team reviewed the new acceptance
criterion, found it acceptable and acknowledged the intercoolers had
maintained their operability.

The team also reviewed calculations MC-5136, MC-5232, and MC-5430 with regard
to calculation of CCW pump supplementary cooler heat load, essential chiller
load, and ECW intake structure cooling load respectively. The team found that
acceptable assumptions were employed and that the calculations were of good
quality.

The licensee performed heat transfer testing of heat exchangers serviced by
the ECW system in accordance with procedure OPEP07-EW-0001, " Performance Test
for Essential Cooling Water Heat Exchangers." Calculation MC-6219 established
the acceptance criteria used in this procedure.

The team reviewed calculation MC-6219 with reaard to the implementation of the
derived acceptance criteria in procedure OPEF01-EW-0001. The fouling factor
values established as acceptance criteria for the SDG lube oil cooler, jacket
water cooler, and CCW heat exchangers were appropriate and provided adequate
assurance that the heat exchangers were capable of performing their design
function. SDG intercooler performance was analyzed separately under
calculation MC-6255 and found to be acceptable. However, acceptance criteria
based on the design basis heat load and the temperature difference between the
process fluid and ECW for the essential chiller condensers and CCW pump
supplementary coolers were found to be inadequate because they could permit
highly fouled heat exchangers to appear to be acceptable. This is Deficiency

92-201-01 in Appendix A. ,

4.3 De-alloying

The ECWS aluminum bronze piping developed through wall leaking cracks at
certain welds with backing rings as a result of dealloying. In order to
continue operation, the licensee developed a crack acceptance criterion which
was appended to a justification for continued operation (JCO) document. The

4
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team expressed concern that the licensee's crack evaluation procedure was
based upon a quarterly ultrasonic subsurf ace crack length evaluation which may
not appropriately factor in actual experience with the subsurface crack growth
rate. In addition, the procedure accounts for safe shutdown earthquake
bending stresses, but not those due to water hammer. See Observation
92-201-02 in Appendix B. j

4.4 Modification Package Review

Modification package 88109 (installation of the side stream Hx) was
extensively documented and contained input from various disciplines. It

i

involved the use of Class 3 fittings connecting to the Class 3 ECW piping and
the installation of the corrosion and scaling monitoring system (C0SMOS) that;

included corrosion sensor and power contiols cabinets, a small side stream HX
containing the replica of all materials found in the main CCWHXs, piping,
pumps, strainers, and instruments. The COSMOS system was seismically
qualified and analyzed to the same nuclear Class 3 standard as the main ECWS.

Although the package was generally of good quality, the team noted that the
ECWS piping and instrumentation diagram (P&lD) had not been modified to
reference or to include the COSMOS, nor was the system mentioned in the ECWS
DBD or the final safety analysis report (FSAR). The licensee stated that the
COSMOS would be evaluated for incorporation in the P&lD and its interface with
the ECW discussed in the design-bases document aad the FSAR.

The package issued to replace the ECW pumps bearing lubrication single filter
water strainer with a double filter configuration consisted of one diagram
showing the original and final configuration. The licensee stated that it was
an early package handled by constructio . The team was able to verify that
all components were qualified to the st .Jard of the interconnecting ECWS,
although documents related to environmental and seismic qualifications were
not part of the modification package itself.'

4.5 Heat Exchanger Heat Transfer Testing Program

lo satisfy commitments made in response to GL 89-13, the licensee performed
heat transfer testing of HXs serviced by the ECWS in accordance with procedure
OPEP07-EW-0001. Calculation MC-6219 established the acceptance criteria used
in this procedure.

Calcuiation MC-6219 showed that the fouling factor values established as
acceptance criteria for the SDG lube oil cooler, SDG jacket water cooler, and
CCWHX were appropriate and provided adequate assurance that the HXs are|

i capable of performing their design function. However, the team had a concern
that the methodology fer demonstration of HX heat transfer capability for the
essential chiller condensers and CCW pump supplementary coolers in calculation
MC-6219 may not be conservative. This is identified as Deficiency 92-201-01
in Appendix A. The team also reviewed calculation MC-6255, which analyzed SDG
intercooler performance, and found it to be acceptable.

|
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4.6 Temporary Hodification of ECW Electro-Hydraulic Valve Actuators

The team reviewed Temporary Modification T2-EW-89-043, which removed the
electro-hydraulic actuators from the valves controlling ECW discharge flow
from train 2C essential chiller condensers. Separate temporary modifications
removed the electro-hydraulic actuators from the remaining essential chiller
condenser discharge valves in Units 1 and 2. Based on Calculations MC-6158
and MC-6159 and Document Change Notice MC-12, the team determined that the
essential chillers would operate properly at ECP temperatures above 53.3*F
with the design ECW flow through the condensers and that the essential
chillers would not trip within the 8 hours following a change in load from
normal operating conditions to the design post-LOCA loading at ECP
temperatures between 40 and 53.3'F. The team found these conclusions
acceptable on the basis of the calculations. Procedures implementing the
necessary operator actions for low ECP temperatures were included in the
modification package and have been added to the operator's legs.

4.7 Diesel Generator Intercooler Tube fin Separation Evaluation

During a performance test of the Unit 2 train A SDG intercoolers on March 22,
1991, the licensee identified that the test acceptance criteria had not been
met. The licensee issued Request for Action (RfA) 91-0655 and Station Problem
Report (SPR) 910144 to address this deficiency. The licensee concluded that
tube fin seperation had degraded the effectiveness of heat transfer across the
tubes. However, the team noted that the licensee's evaluation addressed only
the heat transfer requirements for the intercoolers, but did not address
structural integrity requirements fcr the tube fins, potential failure modes,
and 10 CFR 21 reporting requirements. The licensee agreed to perform a more
complete evaluation to address these issues.

5.0 OPERATIONS

5.1 Configuration Controlj

The schematic wiring diagrams for the ECW pump motors, the ECW traveling water
screen, the associated valves, and the ECW room ventilation fans and dampers
indicated that the automatic actions and interlocks would support the system

I

i functions described in the FSAR and the design basis document (DBD).
' .

The team performed detailed walkdowns of two ECW trains in both units to
verify that the facility drawings reflected the as-built configuration of the
system. The P&lDs appeared to be accurate and complete. The ECW pump motor

,

ratings and limitations were accurately reflected in the DBD. The team noted
I that all components were properly labeled with the exception of one

instrument-air root valve. The licensee initiated immediate steps to
reinstall the missing identification tag,

e

The team also observed that system controls and valves were located in
positions that allowed reasonably easy access for operating activities.
However, the local motor control center which contained the local controls was
difficult to reach without stepping on piping or instrumentation tubing
brackets.

6
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5.2 Operations Procedures

The team reviewed the licensee's system operating procedures (50Ps), alarm
response proceoures (ARPs), and emergency operating procedures (E0Ps)
associated with the ECWS. The team verified that restrictions, such as pump
motor starting limitations, had been included in the precautions sections of
the procedures. In addition, portions of some procedures were walked down
with licensee personnel or evaluated on the control room simulator.

The team noted that no off-normal procedure was developed for the ECWS. In
order to determine if there was a need for an ECW off-normal procedure, the
team conducted a detailed review of the ARPs related to the ECWS. The

following six control room annunciator alarms were specific to each train of
ECW: Traveling Screen D/P Hi, ECW Pump Trip, Pump Discharge Pressure Low, ECW
Pump Bay Level Low, Seal Water Pressure Low, and Seal Water Filter D/P Hi.
The ECWIS Sump Level Hi and the ECP Level Low control room annunciator alarms
were common to both units.

The team requested that the licensee conduct a control room simulator session
that would require a licensed crew to utilize the ARPs to address ECW
malfunctions. Through the assessment of operator performance and personnel
interviews, the team determined that ECWS conditions in.c required operator
intervention to mitigate system problems and maintain operability were
addressed by the ARPs. The team concluded that the ECW related ARPs were
adequate for the identification and correction of abnormal conditions and
provided assurance that the ECWS would perform its safety function.

'

'he team utilized the licensee's computerized E0P data base (VE-PROM) to
ide .tify all steps, notes, cautions, and tables in the E0Ps; there was=

emphasis in the E0Ps on systems affected by the ECW. Routinely, when a step,
note, Jr caution changed the condition of the ECWS or components, the operator
was directed to change, verify, or note the condition of the related system or
component. For instance, when the operator verified that a train of ECW was-
secured er automatically shut down, the procedure would direct that the
affected train of the SDG and essential chillers be secured. Additionally,
equipment restoration instructions for recovery after regaining essential
power always directed that ECW be restored immediately after obtaining
essential 480 Vac power. This restoration methodology ensured that the SDGs
and essential chillers would be regained quickly. The E0Ps correctly
prioritized and sequenced actions associated with the ECWS. The treatment of
the ECWS by the E0Ps was considered to be a strength.

The team walked down the fill and vent section of standard operating procedure
(SOP) IP0P02-EW-0001 and identified one minor error where a checklist
specified the location of a heat exchanger (HX) vent valve (IEW-0220) to be in
the northwest corner-of the room while tne valve was actually located in the
northeast corner. The reactor plant operator accompanying the team indicated
her intention to initiate action to correct the checklist.

A detailed raview of the 50P identified two weaknesses: (1) the 50P did not.

provide any implementing instructions nor was there an op? rations department
policy for establishing when the filling and venting of an ECW train would be
required and (2) the fill and vent section of the procedure failed to provide

7
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corrective actions in the case of inadequate ECW flow to the standby diesel
generators. This is Observation 92-201-03 in Appendix B.

5.3 Training

The team reviewed the ECWS training provided for operations and maintenance
The licensee developed and implemented training for mechanicalpersonnel.

apprentices, chemical plant operators, reactor plant operators, and candidates
in training for obtaining a reactor operator ' .ense in accordance with the
recommended development process guidelines fc, industry group accredited
training programs. The licensee performed task analysis, identified
appropriate task elements, developed learning objectives, and performed the
other elements normally recognized as required constituents of a systematic
approach to training. The team considered this training to be adequate to
familiarize personnel with the construction and operation of the ECWS.

The team reviewed training that had been developed and implemented in response
to Action 5 of GL 89-13. The intent of the training addressed in this action
was to reduce human error in the operation, maintenance, and repair of the ESW
system. The licensee's response to this action was to include an addendum to
the existing lesson plans covering a history of problems experienced with ECW
cooled components and proposed solutions for solving frequently observed
problems. The team concluded that the licensee did not implement a training
program that incorporated all elements addressed in the generic letter. In
addition, the licensee had not identified the different groups that should
have been targeted for training in response to Action 5. Additional details
are found in Observation 92-201-04 in Appendix B.

5.4 Operation Walkdowns

During the plant procedure walkdowns, reactor plant operators demonstrated
good knowledge of ECWS layout, component locations, system interfaces, and
system operation during normal and emergency conditions. They further
demonstrated satisfactory ability to perform the local actions required in
response to control room annunciator actuation or orders from control room
operators. The plant operators appeared well versed in overcoming
difficulties associated with the sequence of local actions in complex
procedures, such as filling and venting an ECW train. The fill and vent
procedure required more than one oper1 tor to oerform local action steps in
sequence; therefore, the operators performing the task needed good
communication skills. During the walkdown of the fill and vent procedure, the
plant operator accompanying the team demonstrated the required skills and
knowledge to successfully accomplish the task.

The beam requested that the licensee conduct ECWS related malfunctions with a
crew of licensed operators on the plant specific control room simulator. This
effort was undertaken to gain insight of a typical licensed crew's ability to
assess the condition of a degraded ECWS and maintain system operability.
During the scenario, the crew was required to recognize a problem with ECW
pump seal water, take corrective action to prevent pump damage, maintain
required ECW flow for plant conditions, and determine the status of train
operability. The crew was successful in meeting all challenges. The team
concluded that the STPEGS operators had been well trained and were skilled in
the operation of the ECWS.

8
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6.0 MAINTENANCE

6.1 Procedures

The maintenance procedures applicable to the ECW system and associcted
equipment for Units 1 and 2 addressed preventive and corrective maintenance
activities. The procedures were well written and sufficiently detailed to
perform the task.

6.2 Work Activities

The existing site schedule allowed the team to observe only one maintenance
activity. Service Request (SR) EW-157434 provided for the correction of a
de-alloying condition on a 10 inch ECW line in the A train in the Unit 2 SDG
building. The licensee installed a new flange to replace the de-alloyed weld
neck raised face 150 lb flange. The repair was in accordance with ASME code
Section XI to remove and replace the ASME III flange and a pipe support.

The mainteaance department practice of field walkdowns of work packages, a
detailed pre-job briefing held the day before the work was to begin, and a
shorter pre-job briefing the morning the work started, enhanced the completion
and safety of the activity. Work was completed per the work package
instructions. The tools used on aluminum bronze material were marked for
aluminum bronze work and the measuring and test equipment used was in
calibration. A hot work permit was obtained before starting work and a fire
watch maintained as required. Quality hold points were adequately observed by
the foreman and correctly signed by quality control personnel.

However, the team reviewed the work package after the job was completed and
identified several small errors. The cover sheet indicated that a post

,

| maintenance test (PHT) was not required while the package itself properly
' contained the paper work necessary to conduct a PMT. Also the signature to

verify that a fire barrier had been restored was missing. The licensee
indicated that these errors would have been caught in the review of the
package before sending it to the vault.

Review of additional work packages indicated that the quality of packages
ready to be worked in the field may need adaitional licensee attention. SR

No. EW-160704, the disassembly of the ECW screen wash booster pump IB
discharge check valve for trouble-shooting, was performed on July 2,1992.
This package was approved for work without the requirement to perform OPSP03-
EW-0018, ECW System Train B Testing, Revision 0, a required surveillance, due
to oversight on the part of the licensee. The licensee identified the problem
and issued Station Problem Report (SPR) 920299 approximately 11 hours after
the train was declared operable.

'

6.3 Trending of Preventive and Corrective Maintenance

The team noted that the licensee did not implement a structured trending
program that would consider the results of the preventive and corrective
maintenance activities. Trending the information obtained in the nuclear
plant reliability data system (NPRDS) was the only method currently used to
trend preventive and corrective maintenance. This program used prepared
software to trend the number of. failures on a type of equipment in comparison

9
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with the average failures in industry. When the number exceeded the industry
average, a SPR was produced to evaluate the plant-specific equipment. There
were only 21 NPRDS entries for ECW since 1989.

The site computer system, PRIME, maintained a history of all SRs since the
plant started operating. Through this system, a complete maintenance history
for a particular component was available. The maintenance department also
tracked repeat equipment failures; however, the program was designed to
identify human error rather than a trend in equipment failure.

6.5 System Unavailability and Maintenance Backlog

Data gathered by the licensee during a recent probablistic risk assessment
(PPA) was used to calculate system unavailability. The system unavailability
for the 2 units together over a two year period was 12 percent. Approximately
95 percent of this period was due to scheduled preventive maintenance. On

average, the outages lasted about 43 hours for Unit I and 36 hours for Unit 2.

The maintenance department had a backlog of approximately 190 SRs related to
service water. A review of this list indicated that most were scheduled and
all were low priority. There were one priority level 2 and 27 priority level
3 items. Of these, three of the priority level 3 items were not scheduled.

7.0 SURVEILLANCE AND TESTING

7.1 Preoperational Testing and System Flow Balancing

The team reviewed the completed preoperational tests of the ECW and CCW
systems for both STP units. The review focused primarily on the test scopes,
methodologies, and results.

Preoperational testing of the ECW and CCW systems was sufficient to
demonstrate that these systems could perform their functions during postulated -

conditions; the system capabilities and limitations were appropriately
demonstrated. The procedures establishing the flow balancing of the ECWS
adequately demonstrated minimum required flows to critical components.
However, the individual SDG HX flows were not verified. The licensee stated
that a procedure change to accomplish these flow verifications would be
initiated. This is Observation 92-201-05 in Appendix B.

The tests evaluated vulnerability to pump runout coriditions by determining the
appropriate amount of flow restriction at the CCWHXs. Flow was controlled at
the HX discharge by a locked-in-place 30-inch butterfly valve whose throttle
position was determined during preoperational testing. The testing was
generally well managed and documented and no deficiencies were identified.

7.2 Surveillance Procedures

The team found that the surveillance procedures were well written,
accomplished their stated objectives and sufficiently fulfilled applicable'

technical specification (TS) requirements. The data base that tracked the
implementation of the surveillance procedures was well maintained and
effective.

10
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..,le observing inservice testing of ECW train C, the team noted weaknesses in
the implementation of independent verification. The procedure containing
plant procedure adherence and implementation and independent verification
requirements was confusing and imprecise. Based on the team's observation the
licensee initiated operator training and was considering a procedure revision
to clarify the independent verification requirements. This is Observation 92-
201-06 in Appendix B.

7.3 Inservice Testing of Pumps and Valves

STP Unit 2 inservice testing (IST) program (Revision 3) and the associated NRC
staff review dated March 19, 1992 indicated that the STP IST program was
generally complete with regard to the ECWS. The team determined that certain
valves in the emergency backwash flow path from the self-cleaning strainer
were required to change position in order to mitigate a potential common mode
failure mechanism of multiple ECW trains. However, they were not included in
the IST program. This concern is identified as Deficiency 92-201-02 in
Appendix A.

OPGP03-ZE-0021, " Inservice Testing Program for Valves," and OPGP03-ZE-0022,
" Inservice Testing Program for Pumps," clearly defined responsibilities for
the IST program and ettablished general methods for the testing of pumps and
valves.

The team examined the following procedures relating to IST of the ECWS:
OPSP03-EW-0019, " Essential Cooling Water System Train C Testing"; ? PSP 03-EW-
0005, " Essential Cooling Water Screen Wash Booster Pump 2C Inservice Test";
2 PSP 03-EW-0012, " Essential Ccoling Water Pump 2C Reference Values
Measurement"; 2 PSP 03-EW-0015, " Essential Cooling Water Screen Wash Booste.-
Pump 2C Reference Values Measurement"; and OPSP03-ZG-0001, " Valve Remote
Position Indicator Verification Test." The procedu,'es contained clear and
sufficient preparation and alignment steps, acceptance criteria, and
verification steps.

IST records showed that the licensee trended test results for each component
to detect degradation; established reference values for pump vibration,

*differential pressure, and flow; and verified that the reference values
represented acceptable operation. When testing results indicated that pump
performance was outside of the acceptance range, the licensee took appropriate
corrective action as directed by Article IWP-3230 of ASME Code, Section XI.

The team observed the IST of the 1A ECW pump and determined that the test was
adequate with regard to the requirements of ASME Code, Section XI.

The team reviewed calibration records for instruments used in the licensee's
IST program for the ECW system. The team noted six occasions where separate
Rosemount model 1153 flow transmitters were found to be significantly out of
tolerance. The licensee subsequently replaced five of the six affected
transmitters after finding these instruments out of tolerance during the next
two successive calibrations. The licensee planned to send these transmitters
to the manufacturer for evaluation to determine the cause of failure.

11
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The team also reviewed the engineering evaluations performed in response to
the out of tolerance conditions for the five transmitters which were rep 1
The team found that the licensee's evaluation failed to recognize a r ,

common mode failure mechanism that was evidenced by the following: (
instruments were associated with the unit 1 essential chiller conde

-

the instruments were initially found greater than 30 percent out ( 4

and (3) the instruments were the same model. The licensee stated
-

<,

manufacturer's findings would be evaluated to assess the failure mt
The team considers that this evaluation should consider the above fm

|

.

The licensee's SSFA of the ECWS on December 1,1989 indicated that the ECW
flow element installation for the component cooling water heat exchangers
(CCWHX) was not in accordance with vendor recommendations resulting in an

Theerror of up to plus or minus 10 percent in flow measurement readings.
licensee failed to note that the accuracy of these instruments was
insufficient to meet the requirements of ASME Code, Section XI, and that a
request for relief from these requirements was necessary. This item is
Deficiency 92-201-03 in Appendix A.

8.0 QUALITY ASSURANCE AND CORRECTIVE ACTIONS
i

8.1 Root-Cause Evaluations

The team verified that the licensee's root-cause training course, " Systematic
Problem Solving Process (SPSP)," provided a thorough methodology for the
performance of different root-cause analysis techniques.

Procedure IP-1.45Q, " Station Problem Reporting," successfully defined the
responsibility for root-cause analysis, identified the events that required a
root-cause analysis, and suggested the use of applicable SPSP techniques. The

procedure required the licensee to include cause and type codes in every SPR
to aid in trending and that SPSP generated material (E&CF charts, barrier
analysis flow charts, etc.) be submitted in the package with the final SPR
investigation for all Severity Level One SPRs. The team reviewed a list of
all NPRDS entries on the ECWS dating back to 1989. Of 21 entries, 6 indicated
the cause as indeterminate or described it in indefinite terms such as
"probably" or "possibly." In four of the six entries, the licensee was not
required to perform a formal root-cause analysis according to IP-1.45Q.
However, in the remaining two entries, the licensee indicated that there were
common failure modes. Consequently, SPR 91-0183, " Freeze Up of Ball Valves in
the ECW System," was generated and given a high ptiority for a root-cause
evaluation and was scheduled to be completed by March 15, 1993.

| The team found a number of SPRs and deficiency reports related to the ECWS
demonstrated that the licensee generally performed a thorough root-cause

!

evaluation and administered effective corrective actions for the identified;

; problems.
'

8.2 Quality Assurance

The licensee's internal SSFA of the ECWS was performed from October 23 through
December 1, 1989. The SSFA group, which consisted of six HL&P e*nployees and
four consultants, generated 38 action items of which all but 3 (action item
numbers 7, 27 & 30) were closed as of this inspection. The licensee's

12
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initiative to complete this SSFA was identified as a major strength. The SSFA
group did a good job in identifying dis- spancies between the design basis and
the system configuration, in accordance with Action GL 89-13.

8.3 Corrective Action Tracking System

The licensing commitment tracking system (LCTS) program, as outlined in
IP-1.06, " Licensing Commitment Management and Administration," appeared to
adequately track the open items, but did not place adequate emphasis on
completing higher priority items. It appeared that the completion date for
SSFA action items could be easily extended to as much as- a year and a half
beyond the original date. For example, action item number 30, " Procedure for
Performance of ASME Section XI testing and ..." was originally scheduled to be I

completed on December 30, 1990, but has been rescheduled to be completed on |

July 31, 1992. The team determined that the licensee was working on making it
more difficult to extend due dates by requiring authorization from a higher
level of management.

XIT MEETING9.0 c

On July 10, 1992, the team conducted an exit meeting at the STP. NRC and

licensee personnel attending this meeting are listed in Appendix D. The
licensee did not identify as proprietary any materials given to the inspection

During the exit meeting, the team summarized the scope and findings ofteam.
the inspection, j

|

.

)
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APPENDIX A
"

DEFICIENCIES

DEFICIENCY NO. 92-201-01

FINDING TITLE: Inadequate Heat Transfer Testing Program

DESCRIPTION OF CONDITION:

The methodology used in calculation MC-6219 to develop the acceptance criteria
for the essential chiller condensers and component cooling water (CCW) pump
supplementary coolers is based on these heat exchangers (HXs) transferring the
design basis heat load.

During the licensee's heat transfer testing, the heat load was normally less
than the design basis value. This decreased heat loac would in turn decrease
the temperature difference between the process fluid and essential cooling
water (ECW). Given this situation, a substantially fouled HX could still meet
the established acceptance criteria. Since HX capability is not necessarily
demonstrated using the current methodology,_the team found the derived
acceptance criteria unacceptable. The licensee has indicated that alternate
methods for demonstrating heat transfer capability for the essential chiller
condensers and CCW pump supplementary coolers will be evaluated.

,PJ0VIREMENTS:

Recommended Action 11 of GL 89-13 requests that licensees conduct a test
program to verify the heat transfer capability of all safety-related HXs
cooled by SW.

In their response to GL 89-13, Houston Lighting and Power Company, the
licensee, committed to develop a heat transfer testing procedure (which may
include visual inspection) that complies with the recommendations of GL 89-13.

10 CFR Part 50, Appendix B, Section XI, " Test Control," requires, in part,
that test procedures shall include provisions for assuring that all
prerequisites for the given test have been met.

REFERENCES:

| 1. South Texas Project Electric Generating Station (STPEGS) response to HRC
GL 89-13, dated January 29, 1990.

|

|
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! DfflClfSCY NO. 92-201-02

FINDING TITL1: Incomplete Inservice Testing Prcgram
|

DESCRIPTION OF CONDITION:

The normal backwash flow path from the ECW self-cleaning strainer in each
train passes through buried piping which was not constructed to seismic
Category I and ASME Code Class 3 requirements. Failure of this section of
piping could result in failure of the self-cleaning strainer or loss of
essential cooling pond (ECP) inventory. This is a potential common mode
failure mechanism of multiple ECW trains. An emergency backwash line
conforming to seismic Category I and A5ME Code Class 3 requirements is

However, the emergency oackwash line discharges near the essentialprovided.
cooling water intake structure (ECWIS) and is normally isolated by a manually
operated valve to prevent the return of debris to the vicinity of the pump
suction well. Flow must also pass through a check valve installed in the
emergency backwash line.

The team determined that the manually operated valve and check valve in each
emergency backwash line perform a safety function, but the valves were not
included in the licensee's inservice testing (IST) program as required by,

Section XI of the ASME Code. The identified valves are listed below by valve
number.

Manually Operated Valves Check Valves

lEW-0277 IEW-0403
1EW-0278 lEW-0404

4

lEW-0279 lEW-0405
2EW-0277 2EW-0403

2EW-0278 2EW-0404

2EW-0279 2EW-04051

The licensee has committed to include the above listed check valves in the
next revision of the STPEGS IST plan. The licensee is evaluating addition of
the manually operated valves to the STPEGS IST plan.

RE0VIREMENTS:

10 CFR 50.55a requires that ASME Code Class 3 pumps and valves whose function
is required for safety undergo IST which complies with the requirements of
ASME Section XI to verify operational readiness, unless relief has been
granted.

Article IWV-Il00 of the ASME Section XI, requires that certain Class 1, 2, and
3 valves required to perform a specific function in shutting down a reactor to
the cold shutdown condition or in mitigating the consequences of an accident
be tested to assess operational readiness.

REFERENCES:

i
: 1. STPEGS Unit 1 Pump and Valve Inservice Test Plan

| 2. STPEGS Unit 2 Pump and Valve Inservice Test Plan
,

A-2

. . . _ . .. . -___ . _ _ , -- - . . . - - . ..,.. -- .



_. . _ . _ _ _ _ _ ._ - _ _ _ . _ _ _ _ - - _ _ . _ _ _ . . . _ . ___

*
.

i
*

1

|
DEFICIENCY NO. 92-201-03

!

FINDING TITLE: failure to Request Relief from ASME Code Requirements
.

!

DESCRipT!0N OF CONDITION:
\

j The licensee completed an internal safety system functional assessment (SSFA)
'

of the ECWS on December 1, 1989. The SSFA inspectors determined that the ECW <

!
flow element installation for the CCWHX was not in accordance with vendor

,

,

recommendations and that an error of up to'110 percent had been induced in

) flow measurement readings. Subsequently, the vendor determined actual
instrument error to be no greater than 17 percent. This error results from an'

out-of-plane installation with respect to the last upstream flow disturbance
and an insufficient length of straight pipe upstream of the instrument.'

The team determined that the licensee failed to note that the accuracy of
these instruments was insufficient to meet the requirements of the ASME Code,
Section XI and that a request for relief from the provisions of Section XI was

The licensee intends to implement a modification to reduce thenecessary.
instrument error to an acceptable value in 1993. The licensee committed to
submit a request for relief from the provisions of ASME Section XI with regard ;'

to the accuracy of these instruments by August 1, 1992.

RE0VIREMENTS:

10 CFR 50.55a requires that ASME Code class 3 pumps and valves whose function
is required for safety undergo IST which complies with the requirements of
ASME Section XI to verify operational readiness, unless relief has been
granted.

Article IWP-4110 of ASME Section XI, requires that instruments used in IST be
of a quality such that instrument accuracy is within 12 percent of full scale.

,

REffRFNCES:

1. Safety System functional Assessment of the Essential Cooling Water
System, approved January 18, 1992.

A-3
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APPENDIX B

QSSERVATION 92-201-01

FINDING TITLE: Design Basis Document (DBD)

In an effort to reconstitute the plant design basis, the licensee' DISCVSSION:
produced a DBD for the essential cooling water system (ECWS) which assembled
in one document information gathered from various sources including: vendor
data, Q list, NSSS design, TS, component specifications, design drawings,

! FSAR, architect / engineer design guides, and historical data. The DBD also
)

contained a source list that referenced drawings, calculations,
correspondence, specifications, purchase orders, vendor manuals, and other
documents.

The team reviewed the DBD and noted that the document reference list did not
include all design calculations. The DBD also contained unverified
statements, inconsistencies, omissions, several repetitions, and errors. The

following are examples of the findings:

In paragraph 4.1.2.21 the DBD stated that the ECW minimum pressure of*

30 psig will maintain a lube water flow rate between 3 and 4 gpm.
This statement could not be verified, e.g., by reference to another
document, test or calculation.

Paragraph 3.2.8.7 reported that delayed motorized valve (MOV) closure*

was employed to maximize backflow, while paragraph 4.1.2.15 stated
that it was to minimize backflow.

No mention of the sidestream corrosion monitoring system was found in*

the DBD, even though the system was connected to the ECW piping
downstream of the heat exchangers in the mechanical auxiliary
building and used to continuously monitor the ECW water quality as it
was being returned to the Essential Cooling Pond.

For paragraphs 3.2.8.7, 4.1.2.15 and 4.1.2.19, conflicting statements*

identified by the team were deleted by the licensee and consolidated
into one statement which accurately reflected the system
configuration and operation.

| The above items were indicative of a weakness in independent review and
critical assessment of the document. Even though the intent of reconstituting
the system design basis is a licensee strength in itself, the team found that
the document quality was in need of a thorough review.

|
1
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OBSERVATION 92-201-02

FINDING TITLE: De-alloying / Crack Acceptance Criterion

DISCUSSION:

When cracks due to dealloying were first observed in welds with backing rings, '

the licensee immediately replaced them with high quality full penetration
butt-welds. However, cracks in other weld . locations with backing rings
continued to appear.

The licensee developed a crack acceptance criterion which was appended to
their justification for continued operation (JCO). The inspector determines
the total bending stress at safe shutdown earthquake (SSE) without the stress
intensification factor (SIF) at the affected welded joint, measures the actual
surface crack length, determines by ultrasonic (UT) examination the subsurface
crack length (which could be more restrictive), compares this to the crack
required to cause failure by entering a critical size graph produced and
contained in an APTECH letter dated April 13, 1992 (ST-XX-HS-483). The
measured crack length is never allowed to exceed 75 percent of the critical
crack length. If the crack passes this criterion, the pipe is allowed to
remain in operation and the licensee then proceeds with a crack monitoring
program which involves a weekly surface crack length examination and a
quarterly UT subsurface crack length evaluation.

The team made two observations regarding the acceptance criterion:

The bending stress at SSE without Sif is not the only stress combination the
pipe is likely to experience since waterhammer has also been found in the ECWS
and analyzed by Bechtel. Preliminary calculation data from Bechtel indicated
that waterhammer loads would be enveloped by the existing SSE stress
calculation, therefore existing piping design would be acceptable. However,
the licensee needs to assess the finalized calculations to confirm the
analyses.

The ultrasonic testing (UT) subsurface crack length evaluation may need to be
!

conducted more frequently. The licensee based the quarterly interval on NRC's
| GL 90-05 dealing with cracks in pressure retaining components. The Huminum-

bronze de-alloying phenomenon at STEPGS appears to be more complex a1d lesst

known than conventional cracks in steel products. Its propagation trechanism
is not fully understood and its critical crack length difficult to evaluate.
The team concluded that the licensee should reevaluate the frequency of their,

UT subsurface crack examination basing it on the observed subsurface crack
growth rate on a case by case basis. The licensee stated that a monthly UT of

I cracks would be dirmed.

l

,
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OBSERVATION 92-201-03

TITLE: Procedural Weaknesses

QJSCUSSION:

A detailed review of the fill and vent section of S0P IPOP02-EW-0001
identified two weaknesses. First, the 50P did not provide any implementing
instructions nor was there an operations department policy for establishing
when the filling and venting of an ECW train would be required. When
questioned by the team, operations personnel did not know when the fill and
vent procedure would be implemented. The licensee agreed to revise S0P
IPOP-2-EW-0001 to provide implementation instructions for the fill and vent
requirements of the procedure.

The secor.d weakness was also identified in the fill and vent section of the
procedure, pertaining to the step which verified the individual component ECW
flow rate. The procedure (step 25) required the operator to verify on the
qualified parameter disolay system (QPDS) that the required flow to each
component had been at's ned A column on the table of required flow rates

a specified a throttle ,a- - to be adjusted to obtain the specified individual
component flow for all components except the 50Gs. The SDG throttle valve;

i column was marked N/A. The procedure provided the operator no guidance to
follow if the SDG flow was found outside the specified 1500-1550 gpm range.
The licensee stated that no specific throttle valve was sr..cified because the
ECWS served three separate HXs on each of the three SDGs, and plant
engineering assistance would be required to balance the ECW flow to the SDG
HXs. The licensee stated that the subject procedure would be revised to
correct these weaknesses,

,

e
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OBSERVATION 92-201-04

FINDING TITLE: GL 69-13 Training

OlSCUSSLQN:

The team concluded that the licensee did not implement a training program that
incorporated all elements of the generic letter. In addition, different

groups that should have been targeted for t, raining in response to Action 5 of
GL 89-13 had not been identified. While candidates for a reactor operator
license received training in response to GL 89-13, presently licensed
operators did not. Licensee personnel stcted that GL 89-13 had been addressed
in a generic lesson plan for industry events that was routinely covered in the
licensed operator requalification program. The licensee's training department
indicated that personnel enrolled in the mechanical apprentice program had
received training in response to GL 89-13. However, there was no indication
that journeymen mechanics had received any training related to SW issues. The

te .m found no indication that craft or technical support personnel had
received training to identify or recognize symptoms related to erosion,
corrosion, silting, or biofouling when equipment was opened for maintenance,
repair, or inspection. However, the team noted that training that was
prepared for chemical analysis technicians appeared to be well suited and
developed for that particular discipline.

B-4
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01 SERVAT 10N 92-201-05

FINDING TITLE: ECW Flow Balance

DISCUSSION:

Although the licensee established procedures that periodically verify the ECW
flow rates, the team found that procedures were not comprehensive in assuring
the proper ECW flow balance. POP 02-EW-0001., " Essential Cooling Water
Operation," was the controlling procedure for establishing and maintaining the
reouired ECWS flow rates. Since the individual ECW flow rates to the jacket
water HX, lube oil cooler and intercooler for each SDG are not indicated, only
the total ECW flow to the SDG HXs was verified to be correct by the operating
procedure. A correlation between total ECW flow to the SDG supply header
versus ECW flow to the individual SDG HXs has not been established, and
therefore could not be periodically verified to be correct. Also, instrument
inaccuracies and variations in ECWIS water level were not taken into

4 consideration.
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OBSERVATION 92-201-06
~

FINDING TITLE: Independent Verification

DISCUSSION:
,

During the performance of OPSP03-EW-0019, "ECW Train C Testing," the team
observed two reactor plant operators (RP0s) document independent verification
of valve positions despite the fact that both operators were reading from the
same procedure and the independent verifier was repeating the actions he had

The above procedure (Section 3.3.2.2) states, "The independentjust observed.
verifier should not observe the actions of the ... individual verification."
The procedure was found to be weak and the RP0s failed to adhere to its

.

intent.
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APPENDIX C

GENERIC LETTER 89-13 ACTION ITEMS

1. Biofouling Control and Surveillance Techniques

Action 1 of GL 89-13 requested that licensees implement and maintain an
ongoing program of surveillance and control techniques to significantly
reduce the incidence of flow blockage problems as a result of biofouling.
The actions requested included inservice inspections, chemical treatment,
and periodic flushing / flow testing of the system.

The licensee implemented a program to inject a sodium bromide and sodium
hypochlorite mixture into the ECWS to eliminate potential biofouling
problems. The ultimate heat sink was a man-made pond and the predominant
biofouling problem was algae growth (bryozoa). The licensee also
injected scale inhibitor to minimize scale buildup in the system and was
actively involved in monitoring ECW water chemistry, in response to the
concerns expressed by the GL. However, the licensee has been unable to
use the installed biocide injection system because of mechanical
difficulties and, in the interim, a temporary system was being used to
inject sodium hypochlorite (sodium bromide was not being injected by the
temporary system). During this interim period, the team observed that
the chlorine residual concentration was routinely below the specified
minimum acceptable value of 0.2 ppm and it appeared that appropriate
corrective measures were not taken. The licensee stated that the biocide
injection system would be returned to service in January 1993. Enhanced
monitoring for chloride concentration would be implemented for the ",
interim period.

The licensee planned to inspect the ECWIS during each refueling outage
and has revised operating procedures to require flow testing of any ECW
HXs that are left idle for extended periods. While the licensee's
actions appeared to be complete in most respects, the licensee had not
performed a specific review of the system's configuration to identify
areas susceptible to silt accumulation, such as instrument lines.

2. Heat Exchanger Routine Inspection and Maintenance

GL 89-13 Action 2 requested that licensees implement a program to
periodically verify the heat transfer capability of safety-related HXs.

The licensee has completed inspections of the Unit 1 ECW HXs and has
conducted HX performance testing in accordance with procedure OPEP07-EW-
0001, " Performance Test For Essential Cooling Water Heat Exchangers."
The licensee will continue to periodically conduct HX performance testing
to confirm that HX performance has not degraded.

During its HX inspections performed on Unit I from January to March 1991,
the licensee identified that significant corrosion in the SDG
intercoolers caused 30 to 50 percent of the tubes to be biccked. The
licensee corrected this problem by repairing the carbon steel tube sheet
and channel heads and by coating these surfaces to prevent any future
corrosion degradation. Although the licensee stated that the problem
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also had been corrected on Ur, t 2, supporting documentation was not made
available for the team's review. The licensee did not complete an
evaluation to address operability and reportability concerns. The team
learned that the engineering department was not aware of the SDG
intercooler inspection results. The licensee stated that the effect of
the corrosion on equipment operability would be performed.

The team reviewed procedure OPEP07-EW-0001 and identified a number of
weaknesses and discrepancies. For example: assumptions stated in
supporting calculation MC-6219 were not reflected in the procedure; data
sheets did not provide documented verification that the prerequisites for
performing each individual test were satisfied; tcmperature differential
and ECW flow requirements were not stated; and HX performance was not
included as a criteria for test acceptance. The team also identified
weaknesses in the test methodology. For example: uncertainty analyses
were not completed to ensure a conservative approach and the calculated
heat transferred on the "shell" side of the HXs was not compared to the
calculated heat transferred on the " tube" side of the HXs to ensure valid
test results. The licensee stated that the procedure and test
methodology would be reviewed and corrections made as appropriate, in
addition see Deficiency 92-201-01 in Appendix A concerniog acceptance
criteria.

,

3. Periodic Inspection and Maintenance

GL 89-13 Action 3 requested that licensees establish a routine inspection
and maintenance program for open-cycle SWS piping and components to -

ensurethatcorrosion, erosion,protectivecoatingfailure,siIing,an[t

biofouling cannot degrade the performance of the safety-related systems
supplied by SW.

Procedure OPMP02-ZG-0008, "PM Development," covered the licensee's
preventive maintenance (PM) program and referenced GL 89-13, Actiun 3.
The team identified the following areas that the licensee should consider
for addition to the PM program: (1) periodic inspection of internal
coatings to verify integrity, (2) calibration of Rosemount flow
transmitters at a frequency appropriate to address observed drift
problems, and (3) inspection of SDG intercooler tube fins for separation.
The licensee's inspections related to the ECWS were not adequately
controlled by procedures. Although the licensee developed OPCP01-ZQ-
0004, " Cooling Water System Inspection Guidelines," to provide specific
guidance for chemistry personnel, similar guidance was not developed for
maintenance or engineering personnel. Plant engineering department (PED)
personnel routinely did not record as-found conditions during ECW
inspections that they performed. These observations were weaknesses in
the licensee's implementation of GL 89-13 Action 3.

The licensee had developed a plant inspection program to address material
condition and housekeeping problems. The licensee's program requires
management involvement and routinely focuses attention on material
condition, plant preservation, and housekeeping. The licensee's plant
inspection program was a strength.
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4. Design function Verification and Single-Failure Analysis

GL 89-13 Action 4 requested that licensees confirm that the SWS will
perform its intended function in accordance with the licensing basis for
the plant, including consideration of a single active failure.

The licensee completed an SSFA on the ECWS to satisfy the GL request.
The SSFA report showed that the licensee's efforts were quite thorough
and went well beyond the request that was made by the GL. The licensee's
actions in this regard were an important strength.

The licensee identified many action items that required resolution as a
result of the SSFA. Although many nf the SSFA action items were relevant
to GL 89-13, they were not recognized as required actions to satisfy the
GL request. Some of the items were not resolved in a timely manner and
certain items were not adequately addressed. For example:
administrative controls were not established to el inate vulnerabilities
associated with cross-connected emergency chille- seration until
approximately 6 months after the SSFA report wa msued; actions to
address annubar deficiencies were delayed and an ASME Code relief request
was not submitted to the NRC for approval; and ECW flow balancing
discrepancies were not adequately resolved.

5. Maintenance and Operating Practices, Procedures, and Training

GL 89-13 Action 5 requested thtt licensees confirm that maintenance
practices, operating and emergency procedures, and training that involves
the SWS are adequate to ensure that safety-related equipment cooled by
the SWS will function as intended and that operators of this equipment
will perform effectively.

The SSFA identified discrepancies in the operating and emergency
procedures, and these discrepancies were corrected. However, the team
identified the following weaknesses: procedures did not provide clear
instructions for system venting; a program was not in place for equipment
trending; and training related to GL 89-13 issues was not fully
satisfactory. These weaknesses are further discussed elsewhere in the
report.

.
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APPENDlX Di

)
! EXIT MEETING ATTENDEES

NRC,

<

j 1. Barnes RIV, DRS, Section Chief
Jennifer Dixon NRR, RSIB
Steven Jones NRR, SPLB
Peter Koltay NRR, RSIB, Team Leader
Isabelle Moghissi NRR, SPLB

Donald Norkin NRR, RSIB, Section Chief
o
; Frank Nuzzo AECL

John Segala NRR, RSIB

; J. 1. Tapia RIV, Senior Resident inspector, STPEGS
James Tatum NRR, SPLB-

John Whittemore RIV, DRSi

! HL&P Personnel

P. T. Appleby Manager, Training
C. A. Ayala Supervising Engineer, licensing
Howard W. Bergendahl Mgr, Technical Services<

Jerry D. Blevins Supervisor Procedure Control
i Daniel J. Bryant Senior Nuclear Chemist

Manas K. Chakravorty Executive Director, NSRB
Joseph B. Cocu NSSS Section Supervisor
R. R. Hernandez Manager, Design Engineering
Robert L. Howe Consulting Eng. Spec.
J. Johnson Supervisor, Nuclear Assurance
T. J. Jordan Gen. Mgr., Nuclear Assurance
W. J. Jump Mgr., Nuclear Licensing
W. H. Kinsey Vice President, Nuclear Generation
Bill D. Markham Senior Engineer
Albert C. McIntyre Director, Plant Projects
G. N. Midkiff Manager Plant Operations
G. L. Parkey Plant Manager
Jairo M. Pinzon Sr. Licensing Engineer
Mike L. Pruitt Mechanical Maintenance
Steve P. Sieben Sr. Outage Coordinator
S. Timmaraju Senior Consulting Engineer
T. E. Underwood Supervisor, Operator Training
M. R. Wisenburg Asst To Gp VP
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APPENDIX E

ABBREVIATIONS

ARP annunciator response procedure
ASME American Society of Mechanical Engineers

CCW component cooling w.ater
CCWHX component cooling water heat exchanger

ECP essential cooling pond
ECW essential cooling water
ECWIS essential cooling water intake structure
ECWS essential cooling water system
E0P emergency operating procedures

GL generic letter
gpm gallons per minute

HX heat exchanger

INP0 Institute of Nuclear Power Operations
IST inservice testing

LOCA loss-of-coolant accident
LOOP loss of offsite power

MOV motor-operated valve

NPRDS Nuclear Plant Reliability Data System

P&ID piping and instrumentation drawings
PM preventive maintenance
ppm parts per million

RFA request for action
RHR residual heat removal

SDG standby diesel generator
SI safety injection
SIF stress intensification factor
S0P system operating procedures
SPR station problem report
SR service request
SSE safe shutdown earthquake
SWS service water system

,

TS technical specification
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