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SUMMARY

Scope: This special, announced inspection of quality assurance effectiveness
was conducted in the areas of operations, design control, maintenance,
and procurement.

Results: In the areas inspected, no violations or deviations were identified.
However, two weaknesses ( IFIs) were identified.

The description of the I/A System in the FSAR was not consistent
with the as-built configuration, paragraph 4.a.

Corrective actions for some CCW system containment isolation
valves lacked consistency and timeliness, paragraph 5.b.
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REPORT DETAILS

Persons Contacted

Licensee Employees

*J. Barrow, Operations Superintendent
*G. Boissy, Plant Manager
*S. Brain, ISEG Supervisor
*C. Burton, Operations Supervisor
*D. Culpepper, Engineer, JPE Power Plant Engineering
*R. Dawson, Electrical Maintenance Supervisor
*T. Dil lard, Maintenance Superintendent
*J. Dyer, Operations gC Supervisor

D. English, Lead Mechanical Maintenance Planner
*R. Frechette, Chemistry Supervisor
*J. Harper, gA Superintendent

K. Harris, St. Lucie Site Vice President
*C. Leppla, ISC Maintenance Supervisor
*G. Madden, Corporate Nuclear Licensing
L. McLaughlin, Engineer, Technical Staff
R. Miller, Maintenance gC Supervisor

*C. Pell, Technical Staff Supervisor
*N. Roos, gC Department Supervisor
*D. Sipos, Services Manager
J. West, Operations

*C. Wilson, Mechanical Maintenance Super visor

Other licensee employees contacted during this inspection included
craftsmen, engineers, operators, mechanics, technicians, and
administrative personnel.

NRC Resident Inspectors

*G. L. Paulk, Senior'esident Inspector
H. K. Bibb, Resident Inspector

"Attended exit interview

Acronymns and initialisms used throughout this report are listed in the
last paragarph

guality Assurance Effectiveness (TI 2515/78)

The objective of this inspection was to assess quality assurance
effecti veness. For this report, qual i ty assurance effectiveness is
defined as the ability of the licensee to identify, correct, and prevent
recurrence of similar problems. The term quality assurance effectiveness
used in this application was not meant to be limited to the licensee's gA
Department. It is the total sum of al'1 efforts to achieve quality
res ul ts.





o This was a performance based inspection. The principle effort was to
determin~hether the results the gA program was designed to accomplish
were actually achieved. The inspection focused on the instrument air
system, but also included the following areas:

Operations
Design Control
Maintenance
Procurement

Each area is addressed separately in this report.

3. Operations

The inspector reviewed the operations area to make an overall .assessment
of the performance of the operations group. The assessment resulted from
the direct observations of work activities, personnel interviews, and
reviewing records of past activities.

a: Shift Turnover and Control Room"Demeanor

The inspector witnessed several shift turnovers. The turnovers were
conducted in accordance with appropriate procedures. The turnovers
were thorough, well organized, and professionally conducted. During
the direct observation of control room activities, the inspector
determined that the professional attitude demonstrated during shift
turnovers represented the general daily control room demeanor.
During interviews with various operations personnel, they
demonstrated a thorough knowledge of plant status and requirements.
The professional control room demeanor has contributed to the
overall effectiveness of the operations group.

b. Control Room Log Review

The inspector reviewed the RCO log for both units for the period from
March I, 1988, to present. The requirements of licensee Procedure
0010120, Duties and Responsibilities of Operators on Shift, Revision
37, were adequately addressed by the operators on a daily basis. The
inspector reviewed abnormal events that were entered into the log and
verifAed that all required LCOs were recognized, documented, and all
appropriate actions were taken.

c ~ In-house Event Reports and Operating Experience Feedback Reports

The inspector reviewed 14 in-house event reports generated by the STA

group during 1988. The reports were prepared in accordance with
licensee Procedure 0005725, Duties and Responsibilities of the Shift
Technical Advisor, Revision 11, and included a thorough and
comprehensive events review. These events included any entry into
Technical Specification Action Statements. Any unanswered questions





were assigned to various departments for resolution. The inspector
ascetta1ned that active measures were being pursued to close out
these items, including the use of multi-discipline committees to
oversee the investigation.

The inspector reviewed ten Operating Experience Feedback reports,
prepared by the STA group. These reports covered bulletins from
vendors, INPO Nuclear NETWORK reports, and NRC IENs, IEBs, etc.
Each item was reviewed by a cognizant STA and if further information
was required or if the information needed to be distributed to other
departments, then the reports were forwarded to these other
departments. Responses to these items were received in a timely
manner and generally within the specified due date on the report.

d. Configuration Control

The inspector obtained the wiring schematics for the ESFAS and RPS

panels in the Unit I Control Room. The purpose was to compare the
existing wiring with what was shown on the drawings to determine~
if the drawings accurately reflected as-built conditions. After
reviewing all of the ESFAS panels and approximately 25 percent of the
RPS panels, no unexplained discrepancies were determined to exist on

any of .the drawings. The knowledge demonstrated by the cognizant I8C
was able to resolve any concerns that might have existed.

~

~

engineer

4. Design Control

The inspector reviewed recently completed modifications and modifications
that were scheduled for the current refueling outage to determine the
overall effectiveness of the design control program. The assessment
resulted from the direct observation of field modifications, the review of
records for planned or completed modifications, and discussions with
design and engineering personnel.

a ~ Instrument Air Modifications (Unit One)

The inspector reviewed the proposed modification to the I/A system
for Unit 1. A number of discrepancies existed between various
documents which describe the performance of the I/A system as it is
currently configured. Examples of these discrepancies are as
follows:

(I) Emergency procedure No. 1-0030140, Blackout Operation,
Revision 32, Table I, references the I/A compressor
sequencing on the diesel generator at 18 seconds. Additionally,
Step 3. 11, Initiating Events, references the diesel generator
loading sequence in Table I as subsequent loads that are loaded
in three second intervals after diesel generator load shedding
is completed.



The I/A compressors do not sequence on the diesel generators,
Mut must be manually loaded based on direct observation of the

I/A compressor performance during the Periodic Integrated Test
of the Engineered Safety Features, which was performed during
the second week of the inspection.

(2) Operating Procedure 0400050, Periodic Integrated Test of the
Engineered Safety Features, Revision 0 through the current
Revision, step 4.2 states "The instrument air system will be

lost during the power outage and should be restored as soon as
possible." Subsequent, procedural steps give directions for the
manual loading of the air compressor on the diesel generator.

(3) The FSARs for both Unit I and Unit 2 identify the I/A system as
having two 100 percent capacity compressors. Both compressors
on both units are run continuously to keep up with the I/A
demands. No one single compressor has 100 capacity.

The items listed above are not inclusive and are intended on+
as examples of the inconsistency of the information provided for
the I/A systems. The inconsistent and inaccurate ihformation on
the I/A system is identified as a weakness IFI 335,389/88-15-01.

b. Auxiliary Feedwater Isolation

The inspector reviewed PC/M 097-18B-D, dated June 17., 1988, which
replaced the eroded plug and seat for four AFW isolation valves with
a new plug and seat of materials that were different from the
original installed materials. The inspector expressed concerns that
the safety evaluation did not appear to address the impact of the
proposed modification on the valves'solation function for HELB. The
HELB analysis was not addressed in the safety analysis. The impact
of the change was not specifically referenced in the 10 CFR 50.59
analysis. However, the licensee's response to an NRC request for a

supplemental NUREG-0737 evaluation for items II.E.1.1, AFW System
Evaluation; II.E.1.2, AFW System Initiation and Flow; and II.K.3.2,
Report on PORV failures, did consider the HELB and included the
appropriate analysis. There were no further questions or concerns
in this area.

c. Additional Modifications

The following modification packages were reviewed and were considered
complete, with well prepared modification packages, adequate
justification for the modification, and well documented and thorough
10 CFR 50.59 evaluations.

PC/M 060-188, Diesel Generator Instability Conduit Reroute



PC/M 132-287, I-MY-08-12 and I-MV-08-13 Replacement and
Documentation Update

PC/M 088-187, Remote Reactor Vessel Level Indicator

PC/M 153-187, Excore Neutron Flux Monitor Gasket and Cover
Replacement

PC/M 093-187, Live Load Valve Packing

5. Maintenance

The inspector reviewed the maintenance department's work activities and

practices (concentrating on the I/A system) to make a assessment of their
effectiveness in establishing component, system, and p1ant re1iability.
This evaluation and assessment was conducted through personnel interviews,
extensive review of maintenance PRO's and records, comparison of vendor
manua'is to maintenance practices, and system and plant walk-downs. The
details of these activities are discussed in the following paragraphs:

a 0 Instrument Air System Maintenance

The inspector verified that the I/A components were conf igured
and utilized as described in the FSAR and that system components were
arranged as specified; however, one significant difference was noted
between the system operation and the FSAR description. The FSAR,

Section 9.3.12. for both units, specifies that each air compressor
(two per unit) is capable of maintaining air pressure between 90-100
psig and is capable of providing 100 percent capacity. However,
due to increased air loads greater than those originally
designed, both Unit 1 air compressors have been running simultaneously
for approximately eight years, while both Unit 2 compressors have
been simultaneously operated since initial operation in 1983. This
presents a concern in the fact that Unit I has the potential of
passing 324 scfm flow through the air dryers and afterfilters with
Unit 2 having a greater potential flow of approximately 462 scfm.
These flow values exceed the rated design capacities of the Unit 1

and Unit 2 air dryers by 100 percent and 200 percent respectively, and
the afterfilter flow capacities by 70 percent and 160 percent
respectively. The licensee had a method to measure system flow rate
on Unit 1; however, there was no method to measure system flow on
Unit 2. During the inspection, it was noted that the flow rate
through the Unit 1 air dryers and afterfilters exceeded their
capacities by 50 percent. This situation is conducive to reducing
the efficiency of the air dryers in performing their drying function
and the afterfilters in entraining the sized particulate for which
they were designed. The inspector verified the afterfilter outlet
piping was rusted and corroded, evidencing obvious excessive air
moisture content. This air was servicing safety-related equipment.





During the inspection, the licensee removed the Unit I dryer and
after7ilters for replacement (along with the remaining I/A system
components). The inspector performed a visual examination of the
afterfilters and associated piping at which time the corrosion and
rust (previously identified) was discovered. Due to the I/A excess
flow situation, four afterfilters cartridges were examined for
evidence of dryer dessicant blow-through. There did not appear to be

evidence of this situation; however, the filters had been replaced
the month before. The caps of the filters were rusted in spots as
was the discharge piping, indicating a high air moisture content.
Addi tionally, the filter screens were bent and tom which cut the
filter element releasing loose filter particles. These filter
particles were evident on the screens. The combination of loose
filter material and rust particles coupled with high flow rates could
lead to foreign particles entering safety-related valves and their
operators. Evidence of this situation occurring, as well as
moisture in the air system is discussed in the following paragraphs.

HUREG 1275, Operating Experience Feedback Report-Air Systems
Problems, states that because of the materials and the small
clearances of the internal moving parts of pneumatic equipment,
clean, dry, and oil free air is required for reliable, trouble-free
operations. The level of contamination at which pneumatic equipment
performance degrades or fails complete'ly depends upon the
equipment's specific design features. For example, particulate
contamination has been found to be responsible for many solenoid air
pilot valve and system check valve malfunctions. Observed pilot
valve failures have included particulates blocking the internal air
passageways and air exit ports. Particulate buildup has also been
known to prevent air line check valves from seating properly.
Leakage of accumulator check valves has resulted in compromising the
safety function of backup accumulators and has adversely affected
safety-grade equipment.

These types of contamination and their effects are discussed as
follows:

Water

Moist<re in the air is one of the most frequently observed contaminants
in air systems. Water contamination results from inadequate dryer
and/or moisture separator operation. Water droplets entrained in the
air can initiate the formation of rust of other oxide particles.

Water droplets can cause the malfunctions of E/P or I/P converters by
blocking internal passageways, or by forming corrosion products which
block internal passageways or cause sticking or binding of moving
parts. In addition, water droplets can obstruct the discharge ports
on solenoid air pilot valves, degrading their ability to function
properly. Furthermore, moisture can cause corrosion of air system



internal surfaces as well as the internal surfaces of equipment
connie fed to the air system (e.g., valve bodies). Rust and other
oxides have been observed to cause the exit orifices of air pilot
valves and other (air-operated) equipment to be partially or totally
blocked, resulting in degraded equipment operation or complete loss
of function. Additionally, rust particles on the inside of the
piping or connected equipment have the potential to be dislodged
during severe vibrations (e.g, earthquake or water hammer), which
could lead to common mode equipment failures.

Particulates

Particulate matter has been found to have degraded or prevented air
from venting through discharge orifices of solenoid air pilot valves
and valve air operators. A clogged orifice changes the bleeddown
rate, which affects the valve opening or closing times and can result
in stuck valves. Additionally, small particles have been found to
have prevented E/P or I/P converters from functioning proper ly (i.e.,
open or close upon demand). Abrasive or gritty-like particulate~
matter (e.g., air dryer desiccant) has been found to damage solenoid
air pilot valves seals (O-rings), preventing air operated valves from
functioning properly.

Additionally, single failures in the I/A filtration or drying
equipment can cause widespread air system contamination, resulting in
cordon mode failures of safety-related equipment. for example, a

single failure such as a plugged or broken air filter, a

malfunctioning desiccant tower heater timer, or a plugged refrigerant
dryer drain can cause dessiccant, dirt, or water to enter the air
lines. As discussed previously such contaminants can result in
significant degradation, or even failure, of important air system
components.

Undetected accumulator check valve leaks could prevent safety-related
equipment from performing its safety function upon loss of I/A.
Contaminants in the I/A system can also cause multiple undetected
accumulator check valve failures, which coul'd prevent redundant
safety-related equipment from performing its intended function.

The inspector reviewed 26 PWOs which document instances where there
was water evident in the I/A system and components or failures of
drying towers, drain traps, and filters which led to water entering
the instrument air system. Additionally, the inspector reviewed
approximately 60 PWOs that addressed water in valves, valve failures
(sticking or leaking air), valves with sluggish operation due to vent
port-restrictions and E/P and I/P converter failures, all which could
be indicative of I/A contamination. These valve failures and root
causes are discussed in the following paragraphs.
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Maintenance

The inspector reviewed approximately 60 PWOs (mentioned above)
relating to air operated valve failures and problems to determine
whether any failures could be attributed to contaminated instrument
air. This determination proved to be difficult, as true root cause
was not adequately determined by the licensee for failures and

documented on associated PWOs. The inspector found only four PWOs

where contaminants or water in the I/A system was determined to be

the failure cause. Additionally, in a large majority of the PWOs,

root cause was not determined;" however, suspected failed components
were repaired or replaced as appropriate. It appears that often
times root cause is not determined after initial failure, and the
component (or other components) had to experienced similar failures
before true root cause determination was attempted by the licensee.
This situation is illustrated as follows:

The inspector performed a review of safety-related valve failures
(addressed above), concentrating on CCW valves. The inspector notad
that many of the CCW air-operated valves (HCV-14-1, KCV-14-3A,
HCV-14-3B, HCV-14-6, HCV-14-7, HCV-14-9, and HCV-14-10) had
experienced similar failures and/or repeat failures with the same
failure mode (i.e. sticks open during testing). Coupled with these
failures, many of these CCW valves, as well as many other valves,
were experiencing air leaks.

These Unit 1 air-operated CCW valves exhibited common type failures,
in that, HCV-14-3B, -6, -7 -9 , and -10 all experienced failures
where dual light indication was present in the control room,
indicating valve failure to move completely to the desired position.
Additionally, all of these valves exper ienced this problem two or
more times. At the time of the failures, the licensee took
corrective action ranging from valve restroking (usually when unable
to repeat failure mode), cleaning the actuator, rebuilding the air
operator, or replacing the air operator. However, in most cases
there was no reason given for the failure on the PWO; often times the
suspected cause was addressed on a case-by-case approach. It appears
that the licensee was attempting to preclude repetitive failures
through this corrective action method. This methodology was not
completely effective, in that, the licensee has no formalized
trending program that would have identified similar failures on
different components and that would have identified similar failures
on the same component. This programmatic weakness had been
recognized by the licensee, and initiatives have been taken to improve
failure trending; however, no formalized mechanism is yet in place.

These CCW valve failures have occurred over an approximately four
year period. In April 1986 the licensee determined that the
probable cause for most of these failures was due to faulty valve
actuators, at which. time an REA (SLN 86-031) was written. This REA

addressed problems with 10 valve actuators in the CCW, TCW, and OBCW





systems that needed to be replaced to ensure high system reliability.
Thi~EA resulted in PCM 016-187 being written, which will replace
the actuators for valves HCV-14-3A and 3B during the current Unit I
outage. Plans to replace the other valves'ctuators 'have been
delayed due to unavailability of replacements and spare parts. Some

of these valves (HC-14-3B, -9, -10) have experienced similar failures
since the time the REA was written.

The corrective action adequacy of replacing the actuators cannot be

evaluated until they are replaced and in service for a period of
time. The licensee's inability to consistently address valve failure
root causes and take sufficient corrective action to preclude
repetition is considered to be a weakness in the maintenance program.
Failures are addressed on a case-by-case basis and some type of
corrective action is usually taken. The fact that the licensee
experiences repetitive and common type failures indicates that this
case-by-case corrective action methodology is sometimes not
effective. There have been other instances of common types failures
(e.g. I/P and E/P converter failures and air leaks) and repetitiva
failures on single components that could have been resolved in a more

'imelyand efficient manner. Both of these areas have b'een addressed
by the licensee; however, root cause of the I/P and E/P converter
failures has not been determined, This inconsistent failure root
cause analysis and lack of formalized failure trending is identified
as IFI 335,389/88-15-02.

The inspector was unable to pinpoint many of the failure root causes
for I/A system supplied components. However, due to the fact the
licensee has for many years exceeded the capacity of the I/A dryers
and afterfilters; has experienced moisture in the I/A system; and that
rust and particulates were observed downstream of the last
source of filtration in the I/A system, there are safety-related
components that have been adversely affected by contaminated I/A.
The degree and magnitude to which components have been affected is
not able to be determined; however, industry experience has shown
that similar component failures that PSL has exhibited have been
directly attr ibuted to poor I/A quality. The licensee's replacement
for the I/A systems should alleviate most potential problems in the
future.

6. Procurement

The inspector reviewed the licensee's procurement program to determine
their effectiveness to procure and utilize materials purchased for nuclear
application. The inspection was performed by reviewing procurement
records, engineering evaluations, plant procedures, and by interviewing
plant personnel.

The responsibility of each licensee's organization, in the procurement of
materials for use in nuclear application, is addressed in procedure gP

4.1, Control of Procurement Originated by Operating Plant Personnel,
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Revision 19. The inspector performed a detailed review of 30 requisitions
to verify procedural and 10 CFR compliance for the procurement of .safety
related items. Each requisition was completed according to procedural and

10 CFR requirements. The appropriate personnel completed reviews as

required, and the evaluations required were adequate. In all cases,
vendor required documentation was supplied with the item purchased.
Several of the items identified on the requisitions reviewed were located
in the warehouse. All items were properly identified and stored
correctly.

The inspector also reviewed Nonconformance Reports to determine if
commercial grade items were being used in safety-related applications
without proper evaluation. Approximately 50 NCRs were reviewed where
components were not replaced with identical parts. There were no
indications that commercial grade components were used in safety-related
applications. However, there were incidents where safety-related items
purchased QL 2 or 3 were used in a QL I application. QL I is the highest
procurement level for safety-related components. In each case,
engineering evaluations were provided and retesting. the component by. arf.

outside contractor was performed to upgrade the component to procurement
QL 1.

Two incidents were identified while reviewing Nonconformance Reports where
the licensee failed to provide proper evaluations before the components
were used. NCR 1-102 identified the replacement of a Fischer and Porter
transmitter with a Rosemount transmitter. The work was performed under
PWO 7865/61, without obtaining an engineering evaluation. The transmitter
was installed in a non-safety related system, therefore it should have no
adverse affect on safety.

NCR 1-107 identified the replacement of the RCP seal schedule 40 pipe with
schedule 160 pipe. Maintenance personnel used schedule 160 pipe when the
identical pipe could not be located in the warehouse. The pump involved
is a spare RCP pump. Hold tags were added by QC per plant procedure to
prevent use of the pump.

It is apparent that the licensee has done an effective job in the
procurement of components utilized at their facility. Through the use of
NCRs the licensee has demonstrated there is a effective mechanism being
utilized h) identify situations where replacement components were not
identical to those being removed.

Exit Interview

The inspection scope and results were summarized on July 15, 1988, with
those persons indicated in paragraph I. The inspectors described the
areas inspected and discussed in detail the inspection results listed
below. Proprietary information is not contained in this report.
Dissenting comments were not received from the licensee.



11

IFI 50-335, 389/88-15-01, Inconsistent and inaccurate information on the
instrumenWair system, paragraph 4.a.

IFI 50-335, 389/88-15-02, Inconsistent root cause analysis and lack of
formalized trending for component failures, paragraph 5.b.

Acronyms and Initialisms

AFM
CCW

CFR

E/P
ESFAS
FSAR
HCV

HELB
I/A
I&C
IEB
I EN

IFI
INPO
I/P
ISEG
JPE
LCO
NCR

NRC

OBCW

PC/N
PORV
PSIG
PSL
PWO

QA

QC

QL
RCO

RCP

REA
RPS
SCFN
STA
TCW

Auxiliary Feedwater
Component Cooling Water
Code of Federal Regulations
Electric to Pneumatic
Engineered Safety Features Actuation System
Final Safety Analysis Report
Hydraulic Control Valve
High Energy Line Break
Instrument Air
Instrumentation and Controls
Inspection and Enforcement Bulletin
Inspection and Enforcement Notice
Inspector Followp Item
Institute of Nuclear Power Operations
Current to Pressure
Independent Safety Evaluation Group
Juno Plant Engineering
Limiting Condition for Operation
Nonconformance Report
Nuclear Regulatory Comnission
Open Blowdown Cooling Water
Plant Change/Modification
Power Operated Relief Valve
Pounds per Square Inch - Gauge
Plant St. Lucie
Plant Work Order
Quality Assurance
Quality Control
Quality Level
Reactor Control Operator
Reactor Coolant Pump
Request for Engineering Assistance
Reactor Protection System
Standard Cubic Feet per Minute
Shift Technical Advisor
Turbine Cooling Mater


