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SUMMARY
Scope: This routine, unannounced inspection entailed 42 inspector-hours on site
in the areas of plant chemistry, inservice inspection of pumps and valves, and
previous inspection findings.

Results: No violations or deviations were identified.
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REPORT DETAILS

1. Licensee Employees Contacted

*C. M. Wethy, Plant Manager

. R. Jennings, Supervisor, Technical Department
. J. Frecheite, Supervisor, Licmistry Department
. Borgman, Gperations Training Department

. Cox, Chemistry Department

Faulkner, Chemistry Department

. Harte, Chemistry Department

. Heycock, Inservice Inspection Group

. Johnson, Assistant Nuclear Plant Superintendent
. Parks, Technical Department

. Rogers, Technizal Department

. Walters, Chemistry Department

. West, Assistant Nuclear Plant Superintendent

~
COoro—ovooxOoO0o

NRC Recident Inspectors

*C. D. Feierabend
H. E. Bibo

*Attended exit interview

2. Exit Interview
The inspection scope and findings were summarized on September 14, 1984,
with those persons indicated in paragraph 1 above. The 1licensee

acknowiedged the findings with no dissenting comments.

Unresolved Item 335/84-27-01, "Clarification of Requests for Relief for the
St. Lucie IST Program".

: Licensee Action on Previous Ernforcement Matters

(Closed) Unresolved Item 335/83-22-01, "Vibration Measurement Instrument
Accuracy," (paragraph 6b)

(Closed) Unresolved Item 335/83-22-02, "Valve Positic) i~rdicator Checks,"
(paragraph Cb).

4. Unresolved Items

An urresolved item is a matter about which more information is required to
determine whether it is acceptable or may involve a violation or deviation.
A new unresolved item is identified in paragraph 6 of this report.
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(3)

(4)

the inspector considered that the licensee is taking appropriate
measuras to prevent contamination of the condensate/feedwat-~ from
makeup water.

Condensate Pclisher Demineralizer

The original designs of Units 1 and 2 did not incorporate
provisions for cleaning the condensate by means of a
filter/ion-exchange demineralizer. However, during the fifth
refueling outage, in the Spring of 1984, an Ecodyne (Powdex)
demineralizer system was instalied in Unit 1 and has been used to
polish the condensate whenever this Unit was returning from zero
power. Currently, the demineralizers are bypassed when the plant
exceeds 50% power in order to eliminate possible contamination of
the feedwater from leakage of resin or 'throw' of ions from the
demineralizer. The inspector was informed that a similar
condensate cleanup system will be installed in Unit 2.

Because of the ‘ncreasad pressure drop that results when the
condensate polishers are used, a third condensate pump was also
installed in Unit 1 to maintain designed flow of feedwater.

It is the licensee's present policy to use the Unit 1
demineralizers to remove solids and soluble ions from the
condensate during startup; i.e., use as a condensate polisher.
After the desired quality of feedwater 1is a%tained, the
filter/demineralizer system is placed in standby ccndition with
all resin removed from the Pcwdex elements. Consequently, the
system would not be immediately available to remove contaminants
caused by inleakage of saline cooling water through the condenser.
The licensee's policy is based primarily on two contentions: the
possibility of large inflows of sea water has been minimized by
installation of titanium condenser tubes (aiso severe inleakage
could not be handled by the Powdex demineralizer system), and
small leaks of sea water can be contained and controlled by
immediately isolating the guadrant of the hotwell affected and by
increasing steam generator blowdown until the desired quality of
condensate/feedwater/steam generator water is restored. The
inspector was informed that approximately 30 to 60 minutes is
required to precoat the elements in one of the five demineralizer
vessels.

The inspector reviewed the operational history of Unit 1 since the
installation of the condensate cleanup system (including two
incidents of sea water inleakage). This subject is discussed
further in later sections of this report.

Chemical Feed System

In Section 10.3.5.1 ("Chemical Control Basis") and Section
10.3.5.4 ("Secondary Side Wet Layup") of the St. Lucie FSARs, the
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The inspector considered the cleanup procedure for Unit 1 to be
superior to the dependence of Unit 2 on steam generator blowdown
alone. Through the use of the condensate cleanup system and the
licensee's monitoring system, the feedwater in Unit 1 can be
purified to the specifications set for power operation (Mode 1)
hefore the water is allowed to enter the steam generators.
Likewise, any iron oxide that is flushed from the extraction steam
Tines during startup of Unit 1 is also prevented from entering the
steam generator. The licensee does not have the capability of
monitoring the quality of water pumped forwa.d from the Drain
Cooler. However, the plant startup procedure has provisions for a
'hold' in power escalation at ~30% power to ensure that the
quality of water in the steam generator meets the specifications
set for Mode 1. The inspector was informed that, because of the
cleanliness of the secondary sides of both units, such 'holds' are
usually either brief or not required after short outages.

The licensee's water chemistry program requires that "“grab"
samples of both condensate and feedwater be taken at specified
intervais to monitor the degree to which the secondary system is
flushed during startups and to determine the concentrations of
iron and copper. This surveillance program is especially
important during startup of Unit 2 as a guide to the degree
blowdown must be increased to maintain acceptable steam generator
water quality. The inspector considers the license's plans to
install a condensate cleanup system in Unit 2 to be a positive
step in reduzing the transport of corrosive contaminants to the
steam generacor.

(6) Steam Generators

Each St. Lucie Unit has two steam generators and each steam
generator contains 8519 tubes that are fully rolled into the tube
sheets. During each of the first four refueling outages for
Unit 1, ~9% of the tubes were eddy current tested, with the result
that 89 tubes in steam generator A, and 60 tubes in steam
generator B were plugged because of indications of tube thinning.
A1l of the tubes in both steam generators were eddy current tested
during the Spring 1984 outage, and 262 additional tubes were
plugged in steam generator A and 243 in steam generator B. All
had indications of >20% thinning at the U-bend apex in the
"batwing" region. Ouring the 1984 outage, ~3900 pounds of sludge
were removed from the two Unit 1 generators by lancing. Analyses
of the solid phase of the sludge indicated that iron (40%) and
copper (33%) were the major constituents with minor amounts of
nickel (3%) zinc (2.3%) and manganese (1.0%). Essentially all of
the copper was in the metallic form and had probably been eroded
from the original corper alloy tubing in the condenser and
feedwater heaters. There was no evidence of copper plating on the
inconel steam-generator tubes and there was no corrosion of either
these tubes, the tube sheets, or the tube support plates. Other




chemical species (calcium, sodium, chloride, and sulfate) were
leached from the sludge, but their role in the composition of the
sludge is not known.

Even though the amount of sludge that had been deposited in the
steam generators of Unit 1 was significant, the licensee has been
successful in maintaining the conductivity (i.e., concentration of
ionic species) to half the level recommended by the Steam
Generator Owners Group (SGOG) and the Electric Power Research
Institute (EPRI). As will be discussed later, the licensee
implements wet layup procedures to minimize oxidation and
corrosion of the entire secondary water system, including the
steam generators. During plant operation, contaminant buildup is
controlled by maintaining a continual blowdown of 25-125 gpm from
each steam generator. Blowdown from both Units is cooled and
processed through a filter/demineralizer system and stored in
three 180,000 gallon tanks until the water is cycled back to the
hotwell as condensate makeup. This recovery system significantly
reduces the amount of water that has to be processed through the
plant's makeup water system. When the concentration of solids or
hydrazine is high (i.e., after plant startup from a lengthy
outage) the blowdown can be discharged to the cooling water canal
as waste.

(7) Steam Lines

The inspector reviewed the steam lines as potential pathways for
transport of silica and corrosive ions to the turbines and for
transport of copper from the moisture separator reheater tubes in
Unit 1 to the Drain Cooler during plant operation. It was also
recocnized that it is usually impractical to maintain the carbon
steel steam lines in protective layup conditions during a plant
outage and, consequently, significant amounts of iron oxide
(hematite) may be transferred to the hotwell during each plant
restart.

The licensee monitors the quality of the steam in Unit 2 but not
in Unit 1. The significance of trace amounts of silica and
corrosive anions, such as chloride and sulfate, in the steam is
not fully understood; however, turbine vendors believe there may
be a relationship between the presence of soluble cation and anion
species and the initiation and propagation of bore and keyway
cracks in disks on low-pressure turbine rotors. The inspector was
informed that such cracks had been observed, during the last
refueling outage, on the low-pressure turbines of Unit 1.

Summary = The inspector considers that the licensee has modified
Unit 1 and has designed Unit 2 so that the probability of
developing localized corrosive environments in the steam
generators has been reduced to an acceptable level. The absence
of corrosion in the steam generators of Unit 1 after five fuel
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6.8.4.c have been implemented. Additionally, guidance has been
established for implementing the requirements for controlling the
chemistry of the primary coolant.

- Operating Procedure C-01 - "Schedule for Periodic Tests"
. Operating Procedure C-50 - "Maintaining Steam Generator Chemistry"

= Operating Procedure C-51 - "Maintaining Condensate and Feed System
Chemistry"

L Operating Procedure C-51 - "Maintaining Turbine Cooling Water and
Steam Generator Blowdown Cooling Water"

- Operating Procedure C-54 - "Maintaining Water Treatment Plant
Chemistry"

’ Operating Procedure C-83 - "Condenser Tube Leak"

¢ Operating Procedure C-55 - "Maintaining Reactor Coolant System
Chemistry

. Operating Procedure C-56 - "Maintaining Component Cooling Water
Chemistry"

- Operating Procedure C-58 - "Maintaining Primary Water Storage Tank
Limits."

¢ Operating Procedure C-09a - "Primary and Secondary Grab Samples"
» Operating Procedure C-02 - "Schedule for Test Calibrations"

. Operating Procecure C-04 - "Filing and Storage"

& Operating Procedure C-91 - "Training of Chemistry Personnel"

A number of other operating procedures provided instructions for
determining specific chemical parameters by various analytical chemical
methods.

Through inteiviews of licensee personnel, the inspector was informed
that management in plant and corporate positions are cognizant of the
need to meet the objectives listed in the St. Lucie FSAR and in the
SGOG/EPRI guidelines and are supportive of the water chemistry program.
ihe inspector also verified that the licensee's table of organization
provides for the chain of responsibility and authority needed to
implement the day-to-day chemistry control and surveillance programs.

Cn the basis of this review, the inspector concluded that the licensee
has developed the framework for an effective water chemistry program.
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Closure of Unresolved [tems 335/83-22-01 and 335/83-22-02

(1) UI 335/83-22-01. This item was opened to permit the licensee to
provide additional information regarding the capability of
vibration measurement meters to meet the ASME Code's requirement
for a nominal maximum error of £5% of full scale. During this
inspection, the licensee informed the inspector that the meter
used for this test (IE Mechanics Meter E-308 No. 328) does meet
the Code's requirement when the lowest sensitivity scale is used.
This item is thereby closed; hcwever, the accuracy of this meter
will be reviewed during future inspactions of the licensee's ISI
program.

UI 335/83-22-02. This item was opened to allow the licensee time
to identify the procedure that verifies that a remote position
indicator accurately reflects a valve's operation, per ASME code
requirement IWV-3300. During this inspection, the inspector
verified that in Administrative Procedure No. 1-0010i25 (Rev. 60),
Data Sheet 3, methods are described for verifying valve position
indication for specific valves and systems. This item is thereby
closed.




