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UNITEDSTATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

AUG ~ t993

MEMORANDUMFOR: Gary M. Holahan
Division of Safety Programs
Office for Analysis and Evaluation
of Operational Data

FROM: Jack E. Rosenthal, Chief
Reactor Operations Analysis Branch
Division of Safety Programs
Office for Analysis and Evaluation
of Operational Data

SUBJECT: HUMANPERFORMANCE STUDY REPORT-
BROWNS FERRY UNIT 2 (5/11/93)

On May 11, 1993, while- performing surveillance tests, a, reactor operator inadvertently
pressurized the reactor coolant system (RCS). During the shift turnover and prejob
briefing between the day shift and the evening shift, the ongoing system leakage test of
the reactor pressure vessel and associated piping, referred to as the hydro test, was

discussed in detail. A dedicated control room operator (CRO) was stationed to monitor
pressure on digital indicator PI-207A and control pressure using the reactor water clean

up blowdown. Briefly mentioned in the shift turnover and prejob briefing but discussed

more between the desk operator and the pressure control operator was the instrument

line flow check valve operability test, referred to as the Marotta valve test. The Marotta
valve test was being performed in conjunction with the hydro test. The operators
discussed the valve isolation required by the Marotta test that would render the digital
indicator PI-207A inoperable. They determined that they would decide which alternate

indicators to monitor and use for pressure control at the time of notification of the valve

isolation.

Two instrumentation and control (I&C) technicians were assigned to perform the

Marotta valve test: a technician in the control room acted as communicator; and a

technician in the plant manipulated the valves. The Marotta valve test procedure
required that the CROs be informed after a transmitter that required entry into a

technical specification limiting condition for operation (LCO) was isolated. The valves

were grouped as Group A and Group B. Group A isolations proceeded without any
problems. Group A comprised three instruments which were all subject to LCOs and

the CROs were informed after each valve was isolated. Group B comprised 12

instruments which were not all subject to LCOs and consequently the CROs were not
informed each time a valve was isolated. During the Marotta valve test the'desk

operator and the I&C technician communicated the information prescribed by the
test'rocedure.

o'~», mm ~ ~mdiv
IP303230044 930B04
PDR ADOCK 05000260
P P0~



t ' ~
a.l li ~ I

h

4 II



Gary M. Holahan -2-

Prior to shift turnover, reactor pressure, as indicated by the digital indicator PI-207A,
started dropping. The pressure control operator was not aware that the I&C technician
had isolated the transmitter for that indicator. The pressure control operator's attempts
to control the pressure based on the inoperable indicator caused high pressure in the
RCS and alternate rod insertion/reactor pump trip emergency safety feature
(ARI/RPT ESF) actuation.

As part of the AEOD program to study the human performance aspects of operational
events, a team was sent to the site May 12. The team leader was Jose Ibarra of AEOD;
other team members were John Kauffman of AEOD, and Susan Hill and William
Steinke of the Idaho National Engineering Laboratory (INEL). The team was at the site
for 2 days and gathered data from discussions, plant logs, and interviews with the plant

,staff. Enclosed is the INEL report on the results of this human performance study.
Specific human performance aspects of this event are addressed in this memorandum.

Command Control and Communications

There was a lack of effective communications between the desk operator and the I&C
communicator, based primarily on different understanding of the notification process as

each valve was isolated.

~Trainin

The hydro test and the Marotta valve test are performed infrequently. The plant had

been shutdown for 7 years, and the CROs had little experience with these two tests.

This evolution could have been a training opportunity for the other unit operators to
observe the operation.

Awareness

Although the pressure control operator had been routinely cross checking pressures with
other control room instrumentation, he did not cross check the pressure indications at

the time of the pressure drop.

Human-Machine Interface

The procedures for the hydro test required that the pressure be controlled within a 20

pound range. The digital pressure indicator PI-207A, displayed in one pound increments.

The other, pressure indicators were analog dials with marking at 20 pound increments
and were several feet away from the blowdown controls.

Procedures

The Marotta valve test procedure was not consistent with other procedures in the way
the LCO was entered. Usually, equipment is declared inoperable and the LCO entered
before actually disabling equipment. The Marotta valve test procedure disabled
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equipment, then entered. the LCO. The hydro test specifically identified digital indicator
PI-207A as the indicator to use in controlling pressure. Yet the Marotta valve test
requires the digital PI-207A pressure instrument to be taken out of service. There was
no detailed written procedure direction on what alternative pressure channels to use
when PI-207A was taken out of service. Procedure attachments did not list the
equipment in the order that the instruments were isolated.

Work Confi uration

The licensee did not routinely tag out of service indicators in the control room during
testing. Also, the I&C communicators often do not have the knowledge and experience
to recognize procedural inconsistencies or deficiencies. More attention by the CROs to
the potential operational impact of test procedures would have been helpful.

Summarur

During the performance of two infrequent surveillance procedures, isolation of a valve
associated with the indicator used to monitor and control pressure resulted in the CRO
taking actions which caused high pressure in the RCS and an ARI/RPT ESF actuation.
Lack of effective verbal communication between the CRO and the I&C technician was a

major contributing cause.'ack of awareness and cross checking of the other control
room pressure indications at the time that the pressure started dropping was also a

contributor. A digital pressure indicator was the primary display because other displays
lacked the proper scales necessary to control'pressure within the required band. The
Marotta valve procedure was unusual in that the CRO was to be notified after action
was taken to close the valve, not before, and did not specify which alternate pressure
indications to use. '

I
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This report is being sent to Region II for appropriate distribution within the region.

'-Original signed b'v lack E, RosenthaI
Jack Z. Rosenthal, Chief
Reactor Operations Analysis Branch
'Division of Safety Programs
Office for A'nalysis and Evaluation
of Operational Data

Enclosure: As stated

CC: Mr. O. J. Zeringue, Vice President
Browns Ferry Nuclear Plant ",
Tennessee Valley Authority
P.O, Box 2000
Decatur, AL 35602

Distribution: See attached list
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