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NOTE TO: R. Tedesce
T. Novak
G, Lainas

1 agree with £. Jordan's memo in that further
debate on tnis fssue 1s probably not warrented
at this time. Please ensure that your staff
ig aware cf this interpretation and that this
will be the NRC position on this matter at
this time,

Darrell G. Cisennut

tnclosure

ee: £, Joroan,,/”’

J. Scintd
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NUCLEAR REGULATORY COMMISSION
wASHINGTAN, ©. €, 20888

AUG 22 1380 SSINS #0200

MEMORANDUM FOR: E£. J. Brunner, Chief, ROGNSB, Rl
R. C. Lewis, Acting Chief, ROGNSE, RII
R. F. Heisnman, Chief, K ROBNSE, RIII
G. L. Madsen, Chief, RO&NSEB, RIV
J. L. Crews, Chief, RO&NSB, RV
FROM: €. L. Jorcan, Assistant Director for Technical Programs
Oivision of Reactor Cserations Inspection, IE
SUBJECT: 01SCUSSION OF “LICENSED POWER LEVEL" (AITS F14580K2)

Dating back at least t2 1874, there have Deen many lengthy -“discussions”
regarding the exact ceaning of “fu11, steacy-state licensec power level" (ane
similarly worded power limits). we co not Delieve the real safety benefits
+nat =ight be cerived from an NRC-wige agreement would be werth the further

expenciture of manpower in meetings, etc. that would De required to achieve 2
consensus.

Je c¢o =edlize that some coamon unifosm tasis for enfercing maximum {censed
sewar s needed Dy 14F inspectsrs. Therefore, unti) anc unless an NRC-wide
sesition 15 put fomwars anc agreec L3cn (ans 2s stated, IAE <oes not propose

ve initiate preceedings tc that enc), ILE will use the following guicance.

“he average cower level cver any eigat hour snhift should not exceed the "full
sLeacy~s%ate Tigcensec power level” (2s¢ similarly worced serms). The exact
eigat nour sericcs cefinec 2s “shifis” 2re up 10 the plans, dut shoulid net e
Larieg T7em Sy s day (N edsiais zafinivien s a normal snift nanned 2y &
sareicular "crew'), It is permissidle to priefly exceed =ne "full, steagy”
state licensed power level” Dy as much as 2% for as long as 1% minutes. IAno
case should 10Z% power be exceecec, Sut lesser power “exeursions” for lenger
seriods should be allowed, with the abdove 2 guidance (i.e., 1% excess for 30
eiauees, L/2% for ene hour, etc., should be ailowee). There are no limits on
sme numser of times these "exeursions” may oceur, or the time interval ihat
must seperite such fexgcursions,' except note that ihe adbove requirement

regareing the eight hour average power will prevent abuse of this aliowance.

CONTACT: H. W. weeas, IT
49-2818

UNITED STATES R
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The adbeve is considered to te within the licensing tasis and, therefore,
acceptaple to us, and it is also fair 1o the ytilities ang their ratepayers.

rean, Assistant Ofirector for

ical Programs

Sivision of Reactor Operations Inspection
0ffice of Inspection and Enforcesent

ce: R. C. DeYoung, IE
$., E. Bryan, IE
B tisennut, NRR

/) £. Ross, NRR 2
27
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15.2.4 CHEMICAL AND VOLUME CONTROL SYSTEM MALFUNCTION - BORON DILUTION
EVENT
15.24441 Identification of Causes -

The chemical and volume control system (CVCS) described in Section 9.3.4
regulates both the chemistry and the quantity of coolant in the reactor
coolant system. Changing the boron concentration in the reactor coolant
systex is & part of normal plant operation, compensating for long=term
reactivity effects, such as fuel burnup, xenon buildup and decay, and plant
startup and cooldown. For refueling operations, borated water is supplied
from the refueling water tank, which assures adequate shutdown margin. An
inadvertent boron dilution in any operational mode adds positive reactivity,
produces power and possibly temperature increases, and, in Modes 1 and 2

(startup and power operations) can cause an approach to both the DNBR and CT™
limits.

Boron dilution is conducted under strict administrative procedures which
specify permissible limits on the rate and magnitude of any required change in
boron concentration. Boron concentration in the reactor coolant system can be
decreased either by controlled addition of unborated makeup water with a
corresponding removal of reactor coolant (feed and bleed) or by using the
deborating ion exchanger. The deborating ion exchanger is normally used for
boron removal when tie boron concentration i{s low ({ppm) and the
feed-and-bleed method becomes inefficient. A boronometer is located in a line
upstream of the deborating and purification ion exchangers in the CVCS. This

{nstrument provides a continuous measure of boron concentration and high=low
boron concentratior alarms.

During normal operation, concentrated boric acid solution is mixed with
demineralized makeup water to the concentration required for proper plant
operation and i{s automatically introduced into the volume control tank in
response to a low water level signal from the volume control. To effect boron
dilution, the makeup controller mode selector switch must be set to “Dilute”
and the demineralized water batch quantity selector set to the desired

quantity. When the specific amount has been injected, the demineralizer vater
control valve is shut automatically.

Dilution of the reactor coolant can be terminated by isolation of the makeup
water system, by stopping either the makeup water pumps or the charging pumps,
or by closing the charging {solation valves. A charging pump must be running
in addition to a makeup water pump for boron dilution to take place.

The CVCS is equipped with the following indications and alarm functions, which
will inform the reactor operator when a change in boron concentration in the
reactor coolant system may be occurring:

a) Boronometer high and low alJarms and concentration indication

b) Volume control tank level {indication and high and low alarms

\\:‘; 2)
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c) Makeup flow indication and alarms

d) Volume control tank isolation. e
Changes in torom concentration while the reactor is on automatic control at
full power are compensated for by ' :positioning the CEA's. lowever, to assist
the reactor operator in maintaining an adequate shutdown margin, CEA insertiom
below s position that would provide a minimum of one peccent shutdoun margin-
(assuming one stuck CEA) is sccompanied by control room alarms. Because of
the procedures involved and the numerous alarms and indications available to
the operator, the probability of a sustained or erroneous dilution {s very low.

15.2.402 Analysis of Effects and Consequences

15:2:642.1 Method of Analysis

The time required to achieve criticality from a subcritical condition due to
boron dilution is based on the initial and critical boron concentrations, the
boron reactivity worth, and the rate of dilution. Resctivity increase rates’
due to boron dilution are based on the boron worth and the dilution rate.

Cases nave beenm analyzed for all six operational modes, {.e., power operation,
startup, hot standby, hot shutdown, cold shutdown, and refueling.™ In each
case, it is assumed that the boron dilutior results from pumping unborated
demineralized water into the reactor coolant system at the maximum possible
rate of 132 gpm (3 x 44 gpm per charging pump) and that the boron
concentrations are uniform at all times.

The boron dilution rate is calculated by CESEC for all cases except dilution
during refueling. CESEC described {n Section 15.1.4~1 divides the reactor
coolant system into 15 control volumes with the continuity equation being e B
satisfied by all nodes. The charging rate of non-borated water and the boron
content of the system are inputs to CESEC. The maximum dilutio. rate L
(10.5 ppz/minute) occurs at the initiation of the transient. For dilution

during refueling the reactor coolant system {s assumed to be one control

volume with the borom concentration calculated by: the time rate of change.of
boron equals flow in times the boron concentration minus flow out times boron
concentration.

The uniformity of the boron concentration can be assured for the different
modes of operation as follows:

a) During refueling

Prior to cooldown, the reactor coolant system boron concentration 13
{ncreased to & minimum of 1720 ppm. The boron is mixed by the reactor
~polant system pumps. Because the boron is chemically dissolved in the
reactor coolant, it will not precipitate. The only possible means of
obtaining a nonuniform solution is by " he addition of demineralized
vater via the charging pumps. Howvever, because the maximum water

* An additional boron dilution event would be via the lodine Removal System
(NaOH spray additive). This event is not governing, however.
See Reference 42.

15:2.6'2
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ATIN: J. Goldberg Ca— /) (el |

President - Nuclear Division

P. 0. Box 14000 e
Juno Beach. Florida 33408-0420

SUBJECT: NRC INSPECTION REPORT NOS. 50-335/96-03 AND 50-389/96-03
Dear Mr. Goldberg:

This refers to the special followup inspection of the January 22. 1996, Unit 1
poverdilution event, The inspection was conducted on January 26-30. 1996, at
the St. Lucie facility. This matter was again discussed on February 8. 1996,
in a meeting in Atlanta. The gurnose of the inspection was to determine
whether activities authorized by the license were conducted safely and in
accordance with NRC requirements. At the conclusion of the inspection, the
findings were discussed with you and those members of your staff identified in
the enclosed report

Areas examined during the inspection are identified 1n the report. Within
these areas, the inspection consisted of selective examinations of procedures
and representative records. interviews with personnel. and observation of
activities in progress.

Based on the results of this inspection, three apparent violat.ons were
identified and are being considered for escalated enforcement action 1n
accordance with the "General Statement of Policy and Procedure for NRC
Enforcement Actions” (Enforcement Policy). NUREG-1600. The first apnarent
viola*tion involves operator failures to follow procedures for reactor coolant
system boron dilution, watch turnover, adhererce to procedures, and prompt
reporting of events. As a result of these errors, operators exceeded 100%
reactor power on January 22, 1996. The second apparent violation involves
1nadequate design control 1n that the procedure for adding a mixture of
demineralized water and boric acid to the reactor coolant system did not
implement the method stated in the Final Safety Analysis Report (FSAR). and
had not done so since January 1976. The third apparent violation involves a
change that was made to the Umt 1 procedure for reactor coolant system boron
dilution on January 23, 1996. that differed from the method stated in the
FSAR., without performing a required safety evaluation.

No Notice of Violation 1s presently being 1ssued for these 1nspection

findings. In addition, please be advised that the mumber and characterization
of the apparent violations described in the enclosed inspection report may
change as a result of further NRC review

A predecisional enforcement conference to discuss these apparent violations
has been scheduled for March 8. 1996. Also. you have been requested to bring \x
\D
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the three licensed operators who were involved in the overdilution event to
the enforcement conference. The decision to hold a predecisional enforcement
conference does not mean that the NRC has determined that a violation has
occurred or that enforcement action will be taken. This conference 15 being
held to obtain information to enable the NRC to make an enforcement decision,
such as a common understanding of the facts. root causes., missed opportunities
to identify the apparent violations sooner, corrective actions, significance
of the issues. and the need for lasting and effective corrective action. In
addition, this 15 an opportunity for you to point out any errors in our
inspection report and for you to provide any information concerning your
perspectives on 1) the severity of the violations. 2) the application of the
factors that the NRC considers when 1t determines the amount of a civil
gena]ty that may be assessed in accordance with Section VI.B.2 of the
nforcement Policy. and 3) any other application of the Er.forcement Policy to
5?}5 case, including the exercise of discretion in accordance with Section

You will be advised by scparate correspondence of the results of our
deliberations on this wmatter. No response regarding these apparent violations
is required at this tine.

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice.” a copy of
this letter and its enclosure will be placed in the NRC Public Document Room.

Should you have any questions concerning this letter, please contact us.

Sincerely,

Albert F. Gibson, Director
Division of Reactor Safety

Docket Nos. 50-335, 50-389
License Nos. DPR-67. NPF-16

Enclosures: 1. Inspection Report
2. Enforcement Policy:
Section V, "Predecisiona)
Enforcement Conferences”

cc w/encls,

W. H. Bohlke

Vice President

St. Lucie Nuclear Plant

P. 0. Box 128

Ft. Pierce., FL 34954-0128

cc w/encls cont 'd: See page 3
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cc w/encls cont'd:

H. N. Paduano, Manager
Ltcensing and Special Programs
Florida Power and Light Company
P. 0. Box 14000

Juno Beach, FL 33408-0420

J. Scarola

Plant General Manager

St. Lucie Nuclear Plant

P. 0. Box 128

Ft. Pierce, FL 34954-0128

£. J. Weinkam

Plant Licensing Manager
S$t. Lucie Nuclear Plant

P. 0. Box 128

Ft. Pierce, FL 34954-0218

J. R. Newman, Esg.
Morgan, Lewis & Bockius
1800 M Street, NW
Washington, D. C. 20036

John T. Butler, Esq.

Steel, Hector and Davis

4000 Southeast Financial Center
Miami, FL 33131-2398

Bill Passetti

Office of Radiation Control

DeBartment of Health and
ehabilitative Services

1317 Winewood Boulevard

Tallahassee, FL 32399-0700

Jack Shreve

Public Counsel

Office of the Public Counsel
c/c The Florida Legislature

111 West Madison Avenue, Room 812

Tallahassee, FL 32399-1400

Joe Myers, Director

Division of Emergency Preparedness

Department of Community Affairs
2740 Centerview Drive
Tallahassee, FL  32399-2100

cc w/encls cont 'd: See page 4
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cc w/encls cont'd:
Thomas R. L. Kindred
County Administrator
S5t. Lucie County

2300 Virginia Avenue
Ft. Pierce, FL 34982

Charles B. Brinkman

Washington Nuclear Operations

ABB Combustion Engineering. Inc.
12300 Twinbrook Parkway. Suite 3300
Rockville, MD 20852

9] stribution ﬂ[%ﬂ;]g ?
. Lieberman, O

J. Beall, OF

OFE:EA (B. Summers)(2)
J. Norris, NRR

G. Hallstrom, RII
PUBLIC

NRC Resident Inspector
U.S. Nuclear Regulatory Comm.
7585 South Highway AlA
Jensen Beach, FL 34957-2010

- / 1s:
M. Davis (MJD1), PIPB. NRR

QOFFICE

SIGNATURE

OFFICE

S 1GNATURE




Report Nos.: 50-335/96-03 and 50-389/96-03
Licensee: Florida Power & Light Co
9250 West Flagler Street
Miami, FL 33102
Docket Nos.: 50-335 and 50-389 License Nos.: DPR-67 arri NPF-16
Facility Name: St. Lucie 1 and 2

Inspection Conducted: January 26-30, 1996

Lead Inspector:

R. Schin Date Signed
Reactor Inspector

Accompanying Inspectors: B. Desai. Resident Inspector. Turkey Point
M. Miller, Senior Resident Inspector, St. Lucie
S. Sandin, Semior Operations Officer, AEOD

Approved by:
C. Casto, Chet Date Signed
Engineering Branch
Division of Reactor Safety
SUMMARY
Scope

This s?ec1a1 inspection was conducted on site to review the Unit 1
overdilution event of January 22. 1996,

i
Inspections were performed during normal and backshift hours and on a weekend. ;
|
|

Results:

The inspectors 1dentifiec concerns with licensee control of licensed |

activities and with licensed operator attentiveness. Three related apparent {

violations were identified: |
J

a. Operators failed to follow procedures. with four examples:

1) Operators failed to stop dilution of the reactor coolant system when
the proper amount of demineralized water had been added.

15)
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2) There was inadequate watch turnover for the operator at the controls
during dilution.

3) Operators performed the boron dilution procedure from memory,
without referring to the procedure, and without strictly adhering to
the procedure.

4) Operators failed to promptly verbally report the event to licensee
management

As a result of these errors, operators exceeded 100% reactor power. This
event was bounded by the FSAR Chapter 15 accident analysis.

b. Design control was inadequate, in that Unmit 1 procedures for adding a
mixture of demineralized water and boric acid to the reactor coolant
system (in manual and directly to the suction of the charging pumps) did
not implement the method stated in the Final Safety Analysis Report
(FSAR), Chapter 15 (in automatic and to the volume control tank). ana had
not done so0 since January 1976, before Unit 1 was licensed.

c. A 10 CFR 50.59 evaluation was 1nadequate, in that the licensee made a
change to the Unit 1 boron dilution procedure on January 23 1996 (after
the event), to allow adding demineralized water in “Manual” and directly
to the suction of the charg1ng pumps, that was different from the method
stated in the FSAR, Chapter 15 (in "Dilute" and to the volume control
tank) and without preparing a 10 CFR 50.59 safety evaluation.

In addition. a weakness in control room command and control was identified,
with the following examples:

a. The sénior reactor operatcr (SRO) in the control room was not aware of
the boron dilution in progress.

b. The board operator did not inform the SRO of the boron dilution - this
was a general practice at the site and not required by procedures.

& The watchstander board in the Unit 1 control room was not maintained (on
Saturday. January 27).

d. The SRO in the control room was allowed by procedures to be in the
Assistant Nuclear Plant Supervisor's (ANPS) office for unlimited time.
out of 51?ht of control room activities and out of hearing range of
almost all control room activities except annunciator aiarms. (During
this event, the control room SRO was at the control room desk operator's
area and 1n sight of control room activities. )

Also, a weakness in procedures was identified. with the following examples:

a. The procedure change process failed to address deficiencies in the Unit 1
procedure at the time the Umt 2 procedure was changed. During the
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event, manual boron dilution as performed by operators could not be
accomplished by strict compliance with the Unit 1 procedure.

Procedures did not require the rator at the controls to remain by the
dilution controls during a manual boron dilution.

There was also an identified weakness in corrective action, with the following
examples:

The licensee's initial investigation of the event was not thorough.
Specifically. the initial investigation concluded that maximum reactor
power was 100.2%. but subsequent review by the NRC and licensee found
that maximum reactor power was approximately 101 .18% The licensee’s
initial investigation also did not 1dentify that the reactor op rator who
started the boron dilution had left the control room with the dilution in
progress and without telling other operators that a dilution was in
progress.

The revised procedure for manual boron dilution (after the event) did not
require the operator at the controls to remain by the dilution controls
during a manual boron dilution.

Further. there was an identified weakness 1n operating experience feedback:

a.

In response to Significant rating Events Report 94-02. dated September
1994, which described a similar Turkey Point overdilution event, the
licensee reviewed the St. Lucie operating procedures related to boron
dilution and concluded that no changes were needed. This was a missed
opportunity to strengthen operating procedures to prevent the January 22.
1996, overdilution evernt.

The inspectors also had the following comments:

a.

There was no clearly noticeable indication of boron dilution i1n progress.
The dilution clicker was quiet (and possibly inaudible from the desk
area) and sounded identical to other nearby clickers that routinely made
no1se.

No alarms came in during this event to alert the operators that reactor
coolant system cold leg temperature (Tc¢) and reactor power had exceeded
allowable values. The licensee had raised the Tc alarm setpoint so that
it no longer served to alert operators that they had entered a Technical
Specification two-hiour action statement. Also, control room operators
did not have compiete information available about the Digital Data
Processing System computer alarms.

Operators routinely did not log reactivity additions: however, the
licensee s Conduct of Operations procedure stated that operators should
log significant reactivity changes.
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1.

REPORT DETAILS
NOTE: Acronyms used in this report are defined in paragraph 12.

Persons Contacted
Licensee Employees

* Bladow, W., Site Quality Manager

# Bohlke, W., St. Lucie Plant Vice President
* Burton. C.. Site Services Manager

* Dawson, R.. Licensing Manager

* Denver, D., Site Engineering Manager

* Fincher, P., Training Manager

* Fulford, P.. rations Sugport and Testing Supervisor

* Marchese, J.. Maintenance anager

* Olson, R., Instrument and Control Maintenance Supervisor
# Plunkett 1., 1ncom1n8 President - Nuclear Division

* Sager, St. Lucie Plant Vice President

*# Scarola J.. St. Lucie Plant General Manager
*# Weinkam, E.. Licensing Manager

*

T % ¥ 3 3
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* West, J., Operations Manager
* Wood, C.. Operations Supervisor

Other 1icensee employees contacted included office. operations.
engineering, maintenance. chemistry/radiation, and corporate personnel.

NRC Personnel

. Casto, Branch Chief, Division of Reactor Safety, RII
Desai, Resident Inspector., Turkey Point

Landis, Branch Chief, Division of Reactor Projects, RII
Miller. Senior Resident Inspector. 5t. Lucie

. Musser. Resident Inspector, Browns Ferry

. Sandin. Senior Operations Officer, AEQD

Schin, Reactor Inspector

* Attended exit interview on January 30, 1996
# Attended ex1t interview on February 8. 1996,

General Description of the Overdilution Event (92700)

At approximately 2:25 a.m. on January 22, 1996. the Umt 1 control board
RCO began a manual boron dilution of the RCS by aligning primary makeup
water (demineralized water) directly to the suction of the 1B Charging
Pump. Moments after beginning the dilution, the Board RCO responded to a
secondary plant annunciator and then saw the Desk RCO return from the
kitchen. He requested that the Desk RCO relieve him so that he could
prenare his meal. During the turnover. there was no discussion of the
dilution in progress. Following the turnover. the relief operator at the
controls and the NPS, who was at the Desk RCO station, were not aware
that a dilution was in progress. The original Board RCO returned between
5-10 minutes later and 1mmediately recognized his error. He informed the
other RCO of the overdilution, which was overheard by the NPS, and
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stopped the dilution. The NPS directed the ANPS {0 take charge and in
a manual boration. Unit 1 entered two-hour TS LCO Action Statement 3.2.5
for Tc greater than 549°F. The maximum Tc obtained was 549.9°F and the
maximum reactor power was 101.18%. Tc was above the 1S Timit of 549°F
for approximately 50 minutes and reactor power was above 100% for
approximately 70 minutes. The ogerators did not promptly verbally notify
plant management or the NRC of this event. During this event, the TS LCO
Action Statement for Tc was not exceeded and the guidance of the NRC
memorandum from £. L. Jordan of August 22. 1980. on maximum reactor power
was not exceeded. Also. this event was bounded by the FSAR Chapter 15
accident analysis.

Detailed Sequence of Events (92700)

See Attachment 1 for the Unit 1 control room arrangement and locations of
operators. Also, note that the times in the sequence of events are
approximations and only relevant events are mentioned.

1/21/96

11.00 p.m, Incoming mid shift assumed Unit 1 responsibility with the
Umt at 100% power, 870 MWe. Tavg at 575 degrees F. Th at
600 degrees F. Tc at 548.9 degrees F, RCS Boron
concentration at 376 ppm, Xe worth at -2722 pcm. all CEAs
fully withdrawn and in manual. and no Technical
Specification action statements in effect. Major
evolution planned for the shift was to place the waste gas
S{Stem in service. Further. there was an annunciator
alarm E-9 associated with circulating water pump lube
water supply strainer delta P high that was Intermttently
coming in due to a failed pressure switch.

11:45 p.m Board RCO reset to zero the primary water (to VCT or
charging pump) flow totalizer in preparation for inventory
balance (RCS leak rate calculation)

oo
oo
o O
e

Board RCO recalled performing at least two RCS boron
dilutions of approximately 35 gallons each between 11.00
p.m. and 2:20 a.m. without resetting the totalizer.

P

2:00 a.m, NPS arrived in Unit 1 control room to gather data for
morning report meeting and sat near desk behind control
boards. STA was also present. near NPS.

2:10 a.m. ANPS turned over control room senior reactor operator
responsibility to NPS and proceeded to the Litchen to
prepare mea!l.

2.15am Desk RCO left the contro)l room to @o to the kitchen




2:20 a.m.

2:23 a.m,
2:25 a.m.

2:26 a.m.

2:27 a.m.

2:35 a.m,

2:40 a.m

2

Normal continued fuel burnup resulted in indicated Tc of
548.7 degrees F on RTGB-104 (digital meter). At this
point. the Board RCO decided to restore Tc tc maximum
allowable program value of 549.0 degrees F.

Desk RCO arrived in the control room with his meal.

Board RCO began a manual dilution by aligning primary i
water to the suction of the charging pumps. by opening _
FCV-2210X and AOV-2525. The flow rate was approximately

44 gpm.

Annunciator E-9 associated with circulating water pump
lube water sugply strainer high delta P was received. The
Board RCO walked to the panel and acknowledged the
annunciator.

After acknowledging the annunciator. the Board RCO decided
to proceed to the kitchen to prepare his meal. The Board
RCO conveyed this to the Desk RCO and requested that he
take over the 'operator at the controls’ responsibili®ies.
However, he did not mention the ongoing dilution. The
Desk RCO got ug and proceeded to the board in the vicinity
of RTGB 103. The original Board RCO proceeded to the
kitchen and started preparing his meal At this time, the
NPS and the STA were in the control room at the desk area.
The NWE had been 1n and out of the control room throughout
the shift. The relief operator at the controls, NPS, STA,
and NWE were not aware of the ongcing dilution.

The vriging]l Board RCO returned from the kitchen with his
meal. Upon approaching the board. he realized that he had
left the control room with an ongoing manual dilution. He
exclaimed that he had overdiluted and immediately began
securing the dilution. The Desk RCO guestioned how much
water was added and the Board RCO noted from the totalizer
that approximately 400 gallons was added.

Soon after. annunciator M-16 associated with RCH
controlled bleedoff pressure high was received. At this
point, the Tc was noted by the Desk RCO to be 549 .6
degrees F. Entr¥ into the two-hour action statement |
associated with TS 3.2.5, DNB parameters, was recognized

and later logged.

Desk RCO directed the Board RCO to initiate boration to
restore Tc to program. The NWE calculated the amount of
borated water to be added to the RCS. The NPS asked the
Desk RCO to not1fy the unit ANPS to come to the control
room

ANPS walked into the control room
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2:41 a.m Tc reached the highest noted value of 549 9 degrees F.

MWe reached 875 and i1ndicated reactor power was
approximately 101 2%

2:50 a.m. Operators secured boration.

3:14 a.m. Tc noted below 549 .0 degrees F. TS Action Statement was
exited.

3:45 a.m. STA initiated an In-House Event Report and notified HPES
personnel by telephone

5:45 a.m. NPS informed Operations Supervisor of the overdilution
during a routine morning phone call.

5:45 a.m. -

6:00 a.m Shift turnover occurred. The dilution event was
apparently not discussed with the oncoming sh.ft.

6:25 a.m. In-House Event Report was E-mailed to standard
distribution, which included plant management, by the STA.

6:30 a.m Operations Manager toured the control room but was not
informed of the overdilution event.

7:20 a.m. Operations Manager read the control room logs (in his
office by computer) and guestwoned the log entry
associated with the overdilution event.

7:30 a.m Licensee initiated a detailed investigation associated
with the event .

7:45 a.m. Senior plant management discussed the event during the
morning meeting

10:00 a.m NRC resident inspector was given the event report that was

initiated associated with the event .

Shift Manning, Operator Qualifications, and Overtime (92700)

Adequate Shift Manning

The inspectors reviewed actual shift manning as compared with TS
requirements. TS Table 6.2-1 establishes the minimum shift crew
composition for St. Lucie Unit 1. With both Umt 1 and Unit 2 operating
in a mde 1 condition, a Unit SRO. two ROs, and two ADs are required for
each unit. In addition, a Shift Supervisor (SRO) and an STA are
required. who may be the same individuals for both unmits. Additionally.
although not required by TS. an NWE (SRO) was assigned to support both

units,

At any time, at least one RO (at the controls) and one SRO

(control room command function) are required to be 1n the Umit 1 control

room.
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During the event. operators on shift included an NPS (SRO). who was at a
desk in the Unit 1 control room (fulfilling the control room command
function); an ANPS (SRO). who was in the kitchen near the Unit 1 control
room until summoned to su?ervise restoration of Unmit 1 reactorwgower and
reactor coolant system cold leg temperature; a Board RCO (RO) who started
the boron dilution (while at the controls) and then went to the kitchen
after being relieved at the controls by the Desk RCO: a Desk RCO (RO) wro
relieved the Board RCO at the controls: an NWE (SRO), who was in the NWE
office in the Unit 1 control room: and an STA. who was in the Unit 1
control room near the NPS. The Unit 1 control room arrangement and
Oﬁerator locations are shown in Attachment 1. The inspectors concluded
that the TS requirements for shift manning and the minimum number of
operators in the control room were satisfied.

4.7 Adequate Operator Qualifications

The inspectors reviewed the Unit 1 licensed shift crew qualifications,
medical status, and experience. All licensed operators had a current
T1cense and medical certification on file. The dates of initial RO and
SRO licenses and most recent requalifications were as follows:

RO (initial) SRO (initial) Requalification

NPS March 1985 September 1988 November 1995
ANPS August 1984 September 1988 December 1995
Board RCO November 1993 N.A. November 1995
Desk RCO May 1992 N.A. October 1995
NWE May 1987 November 1991 December 1995

The inspectors concluded that the qualification status of the Unit 1
1icensed operators was current and that the operators had considerable
operating experience.

4.3 Adequate Qvertime Use

The inspectors reviewed the operators’ recent work history (including
overtime) and alertness. St Lucie shift crews worked a forward rotation

schedule consisting of:

Seven Peak shifts (1500-2300) Monday through Sunday.

Seven Mid shifts (2300-0700) wednesday through Tuesday.

Six Day shifts (0700-1500) Friday through Wednesday. followed by
Five Day shifts (0700-1500) in either a relief capacity or in
requalification training before beqainning Peak shift the following
Monday .

On the morming of January 22. the Unit 1 crew was working their sixth
consecutive mid shift. The i1nspectors questioned the RCOs to determine
whether fatigue may nave affected their alertness. Both RCOs said they
were alert and rested. The NWE and STA confirmed this. The inspector
reviewed the Operations Overtime Tracker sheets which showed that the
11censee had been tracking overtime to assure compliance with TS
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requirementc. During the week prior to the event. some Unit 1 shift crew
members had stood a double shift (two consecutive eight-hour shifts plus
one-half hour turnover. followed by seven and one-half hours off,
followed by an eight-hour shift), but all Unit 1 shift crew members had
complied with the TS 6.2.2 f requirements for maximum working hours. The
inspectors concluded that neither excessive overtime nor operator fatigue
contributed to this event.

Conclusions

The inspectors concluded that TS requirements for shift manning and
minimum number of operators in the control room were satisfied. Also,
the qualification status of the Unit 1 licensed operators was current and
those operators had considerable operating experience. In addition.
neither excessive overtime nor operator fatigue contributed to this
event .

Operating and Administrative Procedures (92700)

The inspectors reviewed operator actions related to this event and the
licensee 's related operating and administrative procedures.

Inadequate Boron Dilution

Operating Procedure No. 1-0250020, Boron Concentration Control - Normal
Control, Rev. 35, established a method to supply boric acid and makeup
water to the RCS at a desired boron conceritration and provided
instructions for various modes of control. The Board RCO had used
procedure section 8.5, Manual Mode of Operation. to initiate the boron
dilution. Procedure step B.5.14 required that operators monitor the
boric acid and water flow totalizers and. when the desired amounts had
been added. close valve V2525 or V2512, as applicable. to stop the
addition of boric acid and primary makeup water. The Board RCO desired
to add between 25 and 40 gallons of primary makeup water. but failed to
stop dilution unti) apgroxwmate]y 400 gallons were added. During this
time. the temporary relief operator at the controls was unaware that 3
boron concentration dilution was 1n progress. which resulted in an
unmonitored reactivity addition. The SRO and other operators 1n the
control room were alsc unaware that a reactivity addition was 1n
progress. This failure to follow OP 1-0250020 requirements, to momitor
and stop the dilution when the desired amount was added. 15 an example of
apparent violation 50-335,389/96-03-01.

Inadequate Watch Turnover

Administrative Procedure No. 0010120, Conduct of Operations. Rev 79,
Appendix D. Crew Relief/Shift Turnover, required that. for short term
watchstander relief, a turnover be conducted that include: general
watchstation status, off-normal conditions, and tests in progress.
However . the Unit 1 operator at the controls conducted a short term
watchstander relief with an inadequate turnover 1n that i1t failed to
include general watchstation status and conditions including that a boron
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concentration dilution was in progress. As a result, the relief operator
at the controls was unaware that a boron concentration dilution was 1n
progress and failed to adequately monitor and control the dilution. This
failure to follow AP 0010120 requirements, for a short term watchstander
relief, is a second example of apparem violation 50-335,389/96-03-01.

The inspectors questioned both RCOs as to how they typically conducted
short term watchstation turnovers and, more specifically, what occurred
during this event. The Board RCO said that he recalled responding to a
recurring annunciator alarm £-9 moments after starting the dilution. He
moved from the charging station at RTGB-105 to RTGB-102. He did not
recall how long he was at RTGB-102 before seeing the Desk RCO returning
from the kitchen. He left RTGB-102 by stating "I will be over the line.
[ am going to get my food" (over the line refers to the boundary within
which the operator at the controls must remain), The Desk RCO
acknowledged, assumed operator at the controls resgonsibwlity. and moved
from behind the desk to a position in front of RTGB-103. None of the
short term relief requirements were performed prior to notifying the NPS
of the watchstation turnover. The Board RCO stated that it was a general
practice, and management s expectation, to inform his relief of an{
evolutions, maintenance, or work in progress. Typically. this would not
involve a face-to-face board walkdown. In this particular event, the
Board RCO felt he was distracted by the £-9 annunciator alarm; however,
he had no explanation of why he lost track of the dilution. The Desk RCO
confirmed the general practice and management s expectation regard1n8
short term relief. He further said that he did not ask the Board RCO for
the status of the watchstation based on:

His past experience and expectation that the operator requesting
relief would provide the information routinely, and

His observation that the annunciators were "black board"” and his
knowledce that there was no maintenance or other activities
scheduled for that shift.

The inspector discussed the Desk RCO's performance in short term shift
relief with both the Operations Supervisor and Operations Manager and
concluded his performance was consistent with past practices and
management s expectations.

Inadequate Adherence to Procedures

Administrative Procedure No. 0010120, Appendix M. Procedural Compliance
and Implementation. stated: "Controlled procedures are available in both
Control Rooms and snall be implemented and complied with in accordance
with the instructions provided in QI 5-PR/PSL-1." Procedure QI 5-PR/PSL-
1. Preparation. Revision, Review/Approval of Procedures. Rev 67, Section
§.13.2. stated "A strict adherence to procedural requirement - Verbatim
Compliance - 15 the policy expected and required of all St. Lucie Plant
personnel “ AP 0010120, Appendix M. aizo identified those tasks
considered "sk111 of the trade” which were repetitive and routine in
nature and may be performed from memory without referring to the
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procedure. Boron concentration control was not identified as one of
these tasks. The inspectors determined during interviews that L th RCOs,
the NWE. and the Operations Supervisor mistakenly believed that

0P 1-0250020. Boron Concentration Control, was a "skill of the trade"
task. During this event, the Board RCO had started the boron dilution
from memory without referring to the procedure.

0P 1-0250020, Section 8.5, ﬁrovided steps for adding a biend of boric
acid and primary water to the VCT or directly to the suction of the
chargin? pumps. It did not describe adding primary water with no boric
acid. It included steps for starting a boric acid makeup pump and
opening the boric acid makeup 1solation valve and those steps were not
indicated as optional. During this event. the Board RCO did not strictly
adhere to OP 1-0250020 in that ne added primary makeup water with no
boric acid, did not start a boric acid makeup pump. and did not open the
boric acid makeuﬁ isolation valve. COperator performance of OP 1-0250020
from memory, without referring to the procedure, and without strictly
adhering to the p:ocedure (as required by AP 0010120), 1s a third example
of apparent violation 50-335,389/96-03-01.

Inadequate Prompt Notification

The inspectors noted that AP 0010120, Appendix E, Notification of
Operations Supervisor/FPL Management. rggu1red prompt verbal notification
to the Operations Supervisor of unplanned reactivity changes. However,
on January 22, 1996. between 2:30 a.m. and 7:20 a.m.. operators failed to
give prompt verbal notification to the Operations Supervisor of unplanned
reactivity changes that had occurred during the overdilution event. In
addition, the Operations Manager toured the Umit 1 control room at

6:30 a.m.. but control room operators did not inform him of the
overdiluvion event. It was not until about 7:30 a.m.. when the
Operations Manager and the Plant General Manager read the operator logs
on their office computers, that plant management became aware of the
overdilution event. The failure of operators to follow requirements of
AP 0010120, 1or prompt verbal notification to the Operations Supervisor
of unplanned reactivity changes. 15 a fourth example of apparent
violation 50-335,6389/96-03-01.

weakness in Control Room Command and Control

During this event. the Board RCO did not inform the NPS that he was
beginning a boron dilution. Operators told the inspectors that not
not1fying the SRO about boron dilution was a general practice at the
site. Also. licensee procedures did not require the Board RCO to notify
the SRO about starting boron dilution. In addition. during this event
the NPS was not dware that a boron dilution was in progress. The
inspectors identified that the Board RCO not telling the NPS about a
boron dilution in progress and the NPS not being aware that a boron
dilution was in progress were examples of a licensee weakness in control
room command and control
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A review of licensee procedures revealed that the control room SRO was
allowed to be to be in the ANPS office for an unlimited time. out of
sight of control room activities and out of hearing range of almost all
control room activities except annunciator alarms. The SRO was not in
the ANPS office during this event and the inspectors did not identify any
examples where the SRO spent excessive time in the ANPS office.
Nonetheless, the inspectors identified the fact that licensee procedures
allowed the SRO to be in the ANPS office for an unlimted time as another
example of a licensee weakness in control room command and control.

While visiting the Unit 1 control room on Saturday. January 27, the
inspectors note+ that the watchstander board on the wall of the control
room was not ma..tained current. The watchstander names indicated on the
board were not those of the crew that was currently on watch, The
inspectors i1dentified this as another indication of a licensee weakness
in command and control.

Weakness 1n Operating Procedures

The raticns Manager and other licensed operators told the inspectors
that boron dilution by adding primary water with no boric acid. in manual
and directly *- the suction of the charging ?umps. had been performed by
operators for many years and wdas the routinely used method. The
inspectors inquired as to how operators could use 0P 1-0250020 to do this
while following the verbatim comp!iance policy. The Technical Operations
Supervisor noted that this procedural deficiency had been 1dentified on
Unit 2 and corrected prior to restart in January 1996. He further said
that usually when a deficiency of this nature is noted. the other Unit's
procedures are reviewed and corrected, 1f applicable. However. in this
case, he was surprised to see that 1t had not been done. The inspectors
reviewed the Unit 2 procedure change and verified that it had failed to
include changing the Unit 1 procedure. The inspectors i1dentified this
failure to address the Umt 1 procedure when the Umit 2 procedure was
changed as an example of a weakness 1n licensee procedures.

The 1nspectors noted that licensee procedures in effect during this event
did not require the operator at the controls to remain by the dilution
controls and to closely moniter the dilution during a manual dilution
with no automatic shutoff. Boron dilution added reactivity to the
nuclear reactor. albeit slower than control rod movement, but was not
administratively controlled in the same manner as was control rod
movement . The inspectors considered tne lack of a requirement for the
Board RCO to remain at the dilution controls during a boron dilution to
constitute another example of a weakness 1n licensee procedures.

Other Comments

The inspectors also noted that operators did not routinely log reactivity
additions by boron dilution. However K AP 0010120, Appendix F. Log
Keeping, stated that RCO log entries should include significant changes
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