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CHAIRMAN

The Honorable George H. W. Bush
President of the Senate
Washington, DC 20510

Dear Mr. President:

Enclosed is the NRC report on abnormal occurrences at licensed nuclear
facilities, as required by Section 208 of the Energy Reorganization Act
of 1974 (PL 93-438), for the second calendar quarter of 1985,

In the context of the Act, an abnormal occurrence is an unscheduled incident
or event which the Commission determines is significant from the standpoint

of public health or safety. The report states that for this report period,
there were three abnormal occurrences at the nuclear power plants licensed

to operate. These events involved, respectively, (1) inoperable safety
injection pumps, (2) significant deficiencies in reactor operator training

and material false statements, and (3) loss of main and auxiliary feedwater
systems. There were four abnormal occurrences at the other NRC licensees.

Three events involved diagnostic or therapeutic medical misadministrations;
the other involved a breakdown in management controls. There was one

abnormal occurrence reported by an Agreement State; the event involved
overexposures of a radiographer and an assistant radiographer.

The report also contains information updating some previously reported
abnormal occurrences.

In addition to this report, we will continue to disseminate information on
reportable events. These event reports are routinely distributed on a
timely basis to the Congress, industry, and the general public.

Sincerely,

- ,»;)'- 3
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Nunzie J. Palladino
Chairman
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ABSTRACT

Section 208 of tne Energy Reorganization Act of 1974 identifies an abnormal
occurrence as an unscheduled incident or event which the Nuclear Regulatory
Commission determines to be significant from the standpoint of public health

or safety and reaquires a quarterly report of such events to be made to Congress.
This report covers the period frem April 1 to June 30, 1985.

The report states that for this reporting period, there were three abnormal
occurrences at the nuclear power plants licensed to operate. These events
involved, respectively, (1) inoperable safety injection pumps, (2) significant
deficiencies in reactor operator training and material false statements, and

(3) loss of main and auxiliary feedwater systems. There were four abnormal
occurrences at the other NRC licensees. Three events involved diagnostic or
therapeutic medical misadministrations; the other involved a breakdown in
management controls. There was one abnormal occurrence reported by an Agreement
State; the event involved overexposures of a radiographer and an assistant
radiographer.

The report also contains information updating some previously reported abnormal
occurrences.
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PREFACE

INTRODUCTION

The Nuclear Regulatory Commission reports to the Congress each guarter under
provisions of Section 208 of the Energy Reorganization Act of 1974 on any ab-
normal occurrences involving facilities and activities regulated by the NRC.
An abnormal occurrence is defined in Section 208 as an unscheduled incident or
event which the Commission determines is significant from the standpoint of
public healih or safety.

Events are currently identified as abnormal occurrences for this report by the
NRC using the criteria delineated in Appendix A. These criteria were promul-
gated in an NRC policy statement which was published in the Federal Register
on February 24, 1977 (Vol. 42, No. 37, pages 10950-10952). In order to
provide wide dissemination of information to the public, a Federal Register
notice is issued on each abnormal occurrence with copies distributed to the
NRC Public Document Room and all Tocal public document rooms. At a minimum,
each such notice contains the date and place of the occurrence and describes
its nature and probable consequences.

The NRC has reviewed Licensee Event Reports, licensing and enforcement actions
(e.g., notices of viclations, civil penalties, license modifications, etc.),
generic issues, significant inventory differences involving special nuclear
material, and other categories of information available to the NRC. The NRC
has determined that only those events, including those submitted by the Agree-
ment states, described in this report meet the criteria for abnormal occur-
rence reporting. This reoort covers the period from April 1 to June 30, 1985.

Information reported on each event includes: date and place; nature and prob-
able consequences; cause or causes; and actions taken to prevent recurrence.

THE REGULATORY SYSTEM

The system of licensing and regulation by which NRC carries out its responsi-
bilities is implemented through rules and regulations in Title 10 of the Code
of Federal Regulations. To accomplish its objectives, NRC regularly conducts
licensing proceedings, inspection and enforcement activities, ~valuation of
operating experience and confirmatory research, while maintaining programs for
establishing standards and issuing technical reviews and studies. The NRC's
role in regulating represents a complete cycle, with the NRC establishing stan-
dards and rules; issuing licenses and permits; inspecting for compliance; en-
forcing license requirements; and carrying on continuing evaluations, studies
and research projects to improve both the regulatory process and the protec-
tion of the public health and safety. Public participation is an element of
the regulatory process.

In the licensing and regulation of nuclear power plants, the NRC follows the

philosophy that the health and safety of the public are best assured through
the establishment of multiple levels protection. These multiple levels can

vii



be achieved and maintained through regulations which specify requirements which
will assure the safe use of nuclear materials. The regulations include design

and quality assurance criteria appropriate for the various activities licensed

by NRC. An inspection and enforcement program helps assure compliance with the
regulations.

Most NRC licensee employees who work with or in the vicinity of radioactive
materials are required to utilize personnel monitoring devices such as film
badges or TLD (thermoluminescent dosimeter) badges. These badges are pro-
cessed periodically and the exposure results normally serve as the official
and legal record of the extent of personnel exposure to radiation during the
period the badge was worn. If an individual's past exposure history is known
and has been sufficiently low, NRC regulations permit an individual in a re-
stricted area to receive up to three rems of whole body exposure in a calendar
quarter. Higher values are permitted to the extremities or skin of the whole
body. For unrestricted areas, permissible levels of radiation are consider-
ably smaller. Permissible doses for restricted areas and unrestricted areas
are stated in 10 CFR Part 20. In any case, the NRC's policy is to maintain
radiation exposures to levels as low as reasonably achievable.

REPORTABLE OCCURRENCES

Actual operating experience is an essential input to the regulatory process for
assuring that licensed activities are conducted safely. Reporting requirements
exist which require that licensees report certain incidents or events to the
NRC. This reporting helps to identify deficiencies early and to assure that
corrective actions are taken to prevent recurrence.

For nuclear power plants, dedicated groups have been formed both by the NRC and
by the nuclear power industry for the detailed review of operating experience
to help identify safety concerns early, to improve dissemination of such infor-
mation, and to feed back the experience into licensing, regulations, and
operations.

In addition, the NRC and the nuclear power industry have ongoing efforts to
improve the operational data system which include not only the typ:, and qual-
ity, of reports required to be submitted, but also the method used to analyze
the data. Two primary sources of operational data are reports submitted by the
licensees under the Licensee Event Report (LER) system, and under the Nuclear
Plant Reliability Data (NPRD) system. The former system is under the control
of the NRC while the latter system is a voluntary, industry-supported system
operated by t-e Institute of Nuclear Power Operations (INPO), a nuclear utility
organization.

Some form of LER reporting system has been in existence since the first nuclear
power plant was licensed. Reporting requirements were delineated in the Code
of Federal Regulations (10 CFR), in the licensees' technical specifications,
and/or in license provisions. In order to more effectively collect, collate,
store, retrieve, and evaluate the information concerning reportable events, the
Atomic Energy Commission (the predecessor of the NRC) established in 1973 a
computer-based data file, with data extracted from licensee reports dating from
1969. Periodically, changes were made to improve both the effectiveness of
data processing and the quality of reports required to be submitted by the
licensees.
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Effective January 1, 1984, major changes were made to the requirements to report
to the NRC. A revised Licensee Event Report System (10 CFR § 50.73) was estab-
lished by Commission rulemaking which modified and cedified the former LER sys-
tem. The purpose was to standardize the reporting requirements for all nuclear
power plant licensees and eliminate reporting of events which were of low indi-
vidual significance, while requiring more thorough documentation and analyses
by the licensees of any events required to be reported. A1l such reports are
to be subritted within 30 days of discovery. The revised system also permits
licensees to use the LER procedures for various other reports required under
specific sections of 10 CFR Part 20 and Part 50. The amendment to the Commis-
sion's regulations was published in the Federal Register (48 FR 33850) on

July 26, 1983, and is described in NUREG-1022, "Licensee Event Report System,"
and Supplement 1 to NUREG-1022.

Also effective January 1, 1984, the NRC amended its immediate notification
requirements of significant events at operating nuclear power reactors

(10 CFR § 50.72). This was published in the Federal Register (48 FR 39039) on
August 29, 1983, with corrections (48 FR 40882) published on September 12, 1983.
Among the changes made were the use of terminology, phrasing, and repcrting
thresholds that are similar to those of 10 CFR § 50.73. Therefore, most events
reported under 1¢ CFR § 50.72 will also require an in-depth follow-up report
under 10 CFR § 50.73.

The NPRD system is a voluntary program for the reporting of reliability data

by nuclear power plant licensees. Both engineering and failure data are to be
submitted by licensees for specified plant components and systems. In the past,
industry participation in the NPRD system was limited and, as a result, the
Commission considered it may be necessary to make participation mandatory in
order to make the system a viable tool in analyzing operating experience. How-
ever, on June 8, 1981, INPO announced that because of its role as an active

user of NPRD system data, it would assume responsibility for management and
funding of the NPRD system. INPO reports that significant improvements in
licensee participation are being made. The Commission considers the NPRD system
to be a vital adjunct to the LER system for the collection, review, and feedback
of operational experience; therefore, the Commission periodically monitors the
progress made on improving the NPRD system.

Information concerning reportable occurrences at facilities licensed or other-
wise regulated by the NRC is routinely disseminated by the NRC to the nuclear
industry, the public, and other interested groups as these events occur.

Dissemination includes special notifications to licensees and other affected

or interested groups, and public announcements. In addition, information on
reportable events is routinely sent to the NRC's more than 100 locai public
document rooms throughout the United States and to the NRC Public Document Room
in Washington, D.C.

The Congress is routinely kept informed of reportable events occurring in
licensed facilities.

AGREEMENT STATES

Section 274 of the Atomic Energy Act, as amended, authorizes the Commission to
enter into agreements with States whereby the Commission relinquispes and the

States assume regulatory authority over byproduct, source and special nuclear
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materials (in quantities not capable of sustaining a chain reaction). Compar-
able and compatible programs are the basis for agreements.

Presently, information on reportable occurrences in Agreement State licensed
activities is publicly available at the State level. Certain information is
also provided to the NRC under exchange of information provisions in the
agreements.

In early 1977, the Commission determined that abnormal occurrences happening

at facilities of Agreement State licensees should be included in the quarterly
report to Congress. The abnormai occurrence criteria included in Appendix A

is applied unifcrmly to events at NRC and Agreement State licensee facilities.
Procedures have been developed and implemented and abnormal occurrences raported
by the Agreement States to the NRC are included in these quarterly reports to
Congress.

FOREIGN INFORMATION

The NRC participates in an exchange of information with various foreign govern-
ments which have nuclear facilities. This foreign information is reviewed and
considered in the NRC's assessment of operating experience and in its research
and regulatory activities. Reference to foreign information may occasionally
be made in these quarterly abnormal occurrence reports to Congress; however,
only domestic abnormal occurrences are reported.



REPORT TO CONGRESS ON ABNORMAL OCCURRENCES
APRIL - JUNE 1985

NUCLEAR POWER PLANTS
The NRC is reviewing events reported at the nuclear power plants licensed to
operate during the second calendar quarter of 1985. As of the date of this
report, the NRC had determined that the following events were abnormal
occurrences.

85-5 Inoperable Safety Injection Pumps

The following information pertaining to this event is also being reported con-
currently in the Federal Register. Appendix A (see the second general criterion)
of this report notes that a major degradation of essential safety-related equip-

ment can be considered an abnormal occurrence.

Date and Place - On December 28, 1984, Consolidated Edison Company o' New York
(the Ticensee) declared all three safety injection pumps inoperable at Indian
Point Unit 2. The plant, which utilizes a Westinghouse-designed pressurized
water reactor, is located in Westchester County, New York.

Nature and Probable Consequences - On December 28, 1984 with the reactor criti-
cal, operators attempted to top off the emergency core cooling system (ECCS)
accumulator tanks by running safety injection (SI) pump #23. The pump developed
a discharge head of 1100 psig, but then dropped to about 700 psig (which cor-
responds to the pressure in the accumulator tanks). The pump was secured and

SI pump #22 was started to top off the accumulator tanks

After topping off two of the four accumulator tanks, and while in the process
of topping off the thirc the #22 pump was observed to drop in discharge pres-
sure from 1500 psig to the accumulator tank pressure of about 700 psig. This
pump was also secured.

The piping to the third SI pump #21 precluded its use to top ofr the accumu-
lator; however, an attempt was made to manually turn over the pump. This at-
tempt was unsuccessful. Therefore, the licensee declared all three SI pumps
inoperable. Because the reactor was critical at this time, the licensee manu-
ally scrammed the control rods to shutdown the reactor and implemented an orderly
approach to cold shutdown conditions. At no time during the event were the SI
pumps required to perform their safety function. However, with all three SI
pumps inoperable for a period of up to nine days (one day with the reactor cri-

tical), the automatic capability to deal with a design basis accident (i.e.,
steam line break) was significantly degraded.

As discussed further below, investigation showed that SI pumps #22 and #23 were

degraded due to partial blockage of their suction path by solidified boric acid,
together with gas entrapment causing the pumps to bind. For SI pump #21, total

blockage of its suction line occurred due to solidified boric acid.



The licensee has commissioned Westinghouse to perform analysis to determine the
feasibility of either removing the BIT or reducing the boric acid concentration
of the BIT.

Background Information

The three "intermediate" head SI pumps are part of the plant's ECCS. The pumps
have a nominal 1700 psig discharge pressure. There is no installed ECCS capa-
bility at full system pressure.

Boron injection tanks (BITs) were instailed in Westinghouse plants as a measure
to ensure that sufficient negative reactivity would be inserted during a steam
line break event to compensate for the positive reactivity addition resulting
from the rapid cooldown. This ensures complete reactor shutdown and thus, mini-
mizes the potential for fuel failures. The BITs contain a high concentration
(20,000 ppm boron) of boric acid. Upon receipt of a safety features actuation,
the SI pumps sweep the contents of the BIT into the reactor coolant system.
Before the BIT is emptied, the suction of the pumps switches automatically to
the refueling water storage *ank (RWST) which contains baric acid with a concen-
tration of 2,000 ppm boron.

The Indian Point Unit 2 p’ant is unusual in that the BIT discharge line is
aligned to the suction of the SI pumps. Nitrogen overpressure in the BIT pro-
vides the motive force to inject its contents into the SI pumps suction header
in advance of the RWST contents when the isolation valves are signaled to open.
In the usual Westinghouse-designed plant however, the BIT is located on the
discharge side of high head charging pumps; in this case, during the initial
stages of safety injection, the charging pumps take suction from the RWST and
discharges through the BIT, sweeping the latter's rontents into the reactor
coolant system. In this case, the highly concentrated boric acid from the BIT
does not flow through pumps as it does in Indian Point Unit 2.

In highly concentrated solutions, boric acid will precipitate and solidify if
the solution is not heated. The BIT in Indian Point Unit 2 utilizes eiectric
tank heaters and line heat tracing to keep the temperature of the boric acid
above the solubility limit; however, the SI pumps are not heat traced.

Cause or Causes - The cause is attributed to boric acid precipitating from a
highly concentrated solution, solidifying and preventing suction flow. In addi-
tion, a gas caused the SI pumps to bind. There was total blockage of pump #21
by solidified boric acid and partial blockage of the #22 and #23 pumps. While
venting the pumps, only gas was emitted from pump #21, only water flowed from
pump #23, and both gas and water were vented from pump #22.

The source of the boric acid is believed to be the BIT. The BIT was leaking
past closure valves 1822A and 1822B which isolate the BIT from the SI pump suc-
tion. The BIT solution apparently precipitated and solidified because the SI
pumps are not heat traced.

Incomplete flushing of the SI pumps following SI actuation could also result
in the BIT contents reaching the SI pumps. On December 19, 1984, the SI pumps
operated curing a plant trip. The contents of the BIT discharged into the SI
lines, but did not inject into the reactor coolant system because the reactor
coolant system did not depressurize below the discharge head of the SI pumps.



Following the trip, the SI pumps were flushed in accordance with plant Pro-
cedure E-4, "Recovery From a Spurious Safety Injection"; however, the proce-
dure did not refer to SOP 10.11, "Filling, Draining, Flushing SI System," a
procedure that more clearly defines the SI pump flushing and BIT filling
methods.

while venting SI pump #21, the licensee took a gas sample for analysis and found
that the major constituent was nitrogen (97%). There are several potential
sources for nitrogen gas, i.e., (1) the isolation valve sea)l water system (IVSWS),
which injects nitrogen between some SI valves in order to seal them to provide
improved containment isolation following an accident, (2) the nitrogen cover

gas in the ECCS accumulators, and (3) the nitrogen cover gas in the BIT.

The licensee initially believed that the most likely source of the gas in the
pumps was from the nitrogen cover in the BIT. The licensee commissioned their
consultant at Lehigh University (which has a scale model of the licensee's SI
system) to perform theoretical and experimental analyses to determine the
feasibility of che BIT being the source of the gas in the pumps. The consul-
tant concluded that the BIT was not likely to be the source of the gas; there-
fore, the licensee is continuing its investigations.

Actions Taken to Prevent Recurrence

Licensee - The BIT discharge line boric acid concentration is being monitored
on a daily basis and is flushed upon detection of increasing boric acid. The
SI pumps are vented daily and monitored for gas. The emergency procedure for
recovery from a spurious safety injection has been clarified to provide for
adequate flushing of the BIT discharge line. The IVSWS nitrogen header to the
SI system has been isolated. The licensee is also preparing a Technical Spe-
cification Amendment request to allow removal of the BIT (see Editor's Note
below).

NRC - The NRC monitored the licensee's response to this event and confirmed
completion of the corrective and preventive actions taken as described above.
The NRC performed an inspection of the circumstances associated with the
event. The results are contained in NRC Inspection Report 50-247/84-33 dated
February 14, 1985 (Ref. 1).

Editors Note

Over the past severa' years, the analysis .nethods for calculating the conse-
quences of steam line break have improved. These revised calculations demon-
strate that the negative reactivity that must be added to meet current require-
ments is lower than originally thought. Consequently, the need for highly con-

cent. ated boron injection may be reduced or eliminated.

Because of various operational problems and possible safety risks associated
with the high boron concentrations in the BITs, and the improved calculations,
many licensees with Westinghouse plants have requested that they be allowed to
either physically remove the BIT from the safety injection piping, or at least
reduce boron concentrations in the tank to the levels safely used in other sec-
tions of the safety injection piping and RWST (e.g., to 2,000 ppm). To support
their requests, licensees have submitted new analyses of the steam line break

event that demonstrated the regulatory criteria (i.e., 10 CFR §100 guidelines
dose values) were met.



The NRC staff has reviewed these analyses and has approved these requests. The
plants which have received approval for removal of the BIT, or changes to Tech-
nical Specification requirements on boron concentration in the BIT, include:
Turkey Point Units 3 and 4, Surry Units 1 and 2, Beaver Valley Unit 1, McGuire
Unit 1 (Unit 2 was licensed without a BIT), Catawba Units 1 and 2, Callaway
Unit 1, Farley Units 1 and 2, Trojan, South Texas and Harris (the latter two
plants are presently under licensing review).

In addition to the above licensing action, the NRC Office of Nuclear Reactor
Regulation is currently working on two initiatives which address the BIT issue
generically. A generic letter to the appropriate licensees is being prepared
which informs them of staff approval of the improved steam line break analysis
methods and encourages them to reevaluate the need for maintaining high concen-
trations of boron in the BIT. In addition to this, a study has been initiated
to determine whether or not a stronger position on the BIT removal issue is
appropriate; i.e. whether higher boron concentrations in the BIT should be
prohibited rather than simply discouraged. This study will also be used to
identify the schedule and the appropriate level of resources to be ailocated
for resolution of this issue.

Unless new, significant information becomes available, this incident is consid-
ered closed for purposes of this report.

X kX %k X Xk Xk % X

85-6 Significant Deficiencies in Reactor Operator Training and Material Faise
tatements

The following information pertaining to this event is also being reported con-
currently in the Federal Register. Appendix A (see Example 11 of "For All
Licensees") of this report notes that serious deficiencies in management or
procedural controls in major areas can be considered an abnormal occurrence.
In addition, general criterion 3 notes that major deficiencies in use of, or
management controls for licensed facilities can be considered an abnormal oc-
currence.

Date and Place - By letter of June 3, 1985 (Ref. 2), the NRC issued to Missis-
sippi Power and Light Company (MP&L), licensee of the Grand Gulf facility, a
Notice of Violation and Proposed Imposition of Civil Penalties for identified
deficiencies in the reactor operator training program and for making material
false statements to the NRC. Applications for reactor operator licenses con-
taining apparently false information were submitted to the NRC in September 1981,
March 1982, and May 1982. The Grand Gulf plant utilizes a General Electric-
designed boiling water reactor and is located in Claiborne County, Mississippi.

Nature and Probable Consequences - The June 3, 1985 NRC letter identified seri-
ous failures to comply with NRC regulatory requirements at Grand Gulf. Most of
the violations pertained to the reactor operator (RO) and senior reactor opera-
tor (SRO) training program, including (1) inadequate procedures, instructions,
and procedural controls; (2) training certifications which contained material
false statements; and (3) failure to correct false submittals once the licensee
became aware of them. The violations, classified as high as Severity Level I,
were documented by special inspections by the Region II Office and by investi-
gations by the NRC Office of Investigations.




Discrepancies in documentation of operator training were identified during a
special training assessment conducted in February 1983 and a special safety
inspection conducted by the Region II Office during August and September 1983.
The Region II staff evaluated these inspections and concluded that these dis-
crepancies were not limited to documentation errors. At Region II's request,
the Office of Investigations conducted investigations during the period of
October 18, 1983 through May 9, 1984. The investigation included a review of
the circumstances surrounding the submittal of false and undocumented informa-
tion on operator license applications. As a result of these inspections and
the investigation efforts, significant failures to comply with NRC regulatory
requirements were identified.

The inspection and investigation findings demonstrate that the program for train-
ing ROs and SROs at the Grand Gulf facility had not been established in accor-
dance with commitments made in the Final Safety Analysis Report (FSAR) and ac
required by NRC regulations. The investigation also determined that 46 applica-
tions for SRO and RO licenses, containing certification by MP&L that each indi-
vidual applicant had completed required training or courses of instruction,
contained material false statements. The information provided was false in

that the amount of training actually completed was less than that described in
the operator license applications. The information was material because had

the complete and accurate information been known to the NRC, the applicants
would not have been permitted to participate in the NRC licensing examination
and, consequently, would not have received licenses. In addition, even after
MP&L officials became aware in 1982 that false information had been submitted,
they failed to notify the NRC or to correct the submittals. This constitutes a
separate material false statement by omission.

Item 1 in the Notice of Violation and Proposed Imposition of Civil Penalties
addresses the training program inadequac.es. In this case, MP&L had not es-
tablished an effective program for assuring commitments made in the FSAR were
implemented in the operator license training program. Specifically, MP&L
delegated control of the training program to a contractor and did not exercise
adequate oversight of training activities. This contributed directly to the
failure to meet the commitment for comprehensive and adequate training of op-
erator license candidates.

Items 2 and 3 of the Notice concern the material false statements. The NRC
requires extraordinary care be taken to assure information provided in appli-
cations is complete and accurate. MP&L did not adequately verify the information
prior to its submittal to the NRC, vigorously implement a program to identify

and document the false information after being informed of its existence by a
licensee employee, or inform the NRC that false information had been submitted
once it became aware that the submitt.ls contained false information.

Item 4 of the Notice addresses a procedural violation involving failure of a
mechanical maintenance supervisor to correctly complete a practical factors book
for a mechanic. The cause of this violation was that inadequate instructions

on how to accomplish the tasks were provided to supervisors responsible for
following the procedures.

Item 3 of the Notice was characterized as a Severity Level I violation because
it was a knowing failure to correct previously submitted false information.
Items 1 and 2 of the Notice were classified as Severity Level II, and Item 4
was classified as Severity Level IV.



Had these problems gone uncdetected, the probable consequences are that the plant
would have continued operation with operators not fully trained to accomplish
their jobs. These were serious violations and positive corrective actions were
not taken until the NRC became involved. The violations occurred in careless
disregard for NRC requirements.

Cause or Causes - The cause of these occurrences was failure to exercise manage-
ment control. The licensee management gave low priority to the reactor operator
training program, and relied heavily on unmonitored contractors to train and
certify completion of training.

Actions Taken to Prevent Recurrence

Licensee - As a result of the 1983 management meetings (described below) held
at the Region II Office, MP&L committed to conduct a review of the previous
training of all licensed operators, shift technical advisors, and on-shift
operations advisors. Certain operators were remcved from licensed duties until
they could be retrained and retested. These commitments were confirmed by a
letter dated December 5, 1983.

As a result of these commitments, MP&L examined each operator on each of 68
systems listed on the Grand Gulf licensed operator qualification card. These
examinations were monitored by MP&L management, representatives of two other
utilities, the Nuclear Steam Supply System vendor (General Electric), and the
NRC. At the completion of this examination procrss, the records of the oper=
ators were reviewed by a Grand Gulf recertification board consisting of plant
management. The board examined operator training records, the results of the
examinations, and conducted additional oral examinations as necessary. Out of
27 individuals examined by the board, one was found to be unqualified and three
needed training.

Region II conducted licensed operator recertification and walk through examina-
tions in February 1984 after each licensed operator had undergone the MP&L
examinations. The results of the independent NRC recertification examination
were that 23 of the 26 operators passed. The three who failed have been remove
from licensed duties. Management was responsive and aggressively sought improve-
ments to plant training programs. A change of management personnel in the plant
training staff improved the overall training program administration. This re-
organization resulted in better documentation of training, clearer standards

of acceptable performance for both students and training staff, and improved
adherence to regulations, procedures and commitments.

The consolidation of the entire training organization into the new training
facility has also improved the quality of training. These actions provide
reasonable assurance that operators presently at the controls of the facility
have met NRC requirements for training.

NRC - As previously mentioned, the discrepancies in documentation of operator
training were identified during a special training assessment conducted in
February 1983 and a special safety inspection conducted by the NRC Reg1qn II
Office during August and September 1983. Investigations regarding submittal
of false and undocumented information on operator license applications were
made by the NRC Office of Investigations during the period of October 18, 1983
through May 9, 1984.



—————

Management meetings to discuss the NRC Region II Office findings were held in

the Region II Office on September 23, October 12, November 11 and 18, 1983.

On June 3, 1985, the NRC issued the previously mentioned Notice of Violation

and Proposed Imposition of Civil Penalties in the amount of $500,000 (Ref. 2).

The licensee responded on September 12, 1985. The NRC is reviewing the licensee's
response to assure that all of the issues are satisfactorily resolved.

Unless new significant information becomes available, this item is considered
closed for purposes of this report.

* Xk Kk x X Xk Xk %

85-7 Loss of Main and Auxiliary Feedwater Systems

The following information pertaining to this event is also being 12ported con-
currently in the Federal Register. Appendix A (see the second general crite-
rion) of this report notes that a major degradation of essential safety-related
equipment can be considered an abnormal occurrence. In addition, Example 11 of
“For A1l Licensees" notes that serious deficiencies in management or procedural
controls in major areas can be considered an abnormal occurrence.

Date and Place - On June 9, 1985, the Davis-Besse Nuclear Power Plant experienced
a complete joss of main and auxiliary feedwater for about 12 minutes during an
event involving an automatic shutdown from operation at 90% power. Davis-Besse
utilizes a Babcock & Wilcox - designed pressurized water reactor. The plant is
operated by Toledo Edison Company (the licensee) and is located in Ottawa County,
Ohio.

The event involved several equipment malfunctions and extensive operator actions,
including operator actions outside the control room.

Nature and Probable Consequences - Early in the morning on June 9, 1985, the

plant was operating at J0% power with the No. 1 main feedwater pump (MFP) opera-
ting in automatic and the No. 2 MFP in manual control. Thic configuration was
established to limit the susceptibility of the No. 2 MFP to automatic control
problems which had affected the operation of both MFPs since April 1985. (At
the time of the event, troubleshooting had neither identified the root cause

of, nor resolved the root cause of the problems.) The plant's integrated con-
trol system (ICS) and associated instrumentation were automatically monitoring
and controlling the thermo-hydraulic balance between the reactor coolant system
and the secondary coolant system.

At 1:35 a.m., a control system failure caused the No. 1 MFP to trip on over-
speed. Since the No. 2 MFP was in manual control, it did not respond to the
ICS demand to automatically increase feedwater flow. The control room operators
thus manually increased the No. 2 MFP speed (to increase feedwater flow).
Meanwhile, the ICS attempted automatically to run back reactor/turbine power by
inserting control rods. However, these actions were insufficient to prevent
the reactor coolant pressure from rising excessively. A. about 80% reactor
power, the pressure reached the high pressure reactor trip set point of

2,309 psig (normal operating pressure is 2,150 psig). The reactor trip (which
occurred 30 seconds after the trip of the No. 1 MFP) automatically tripped the
turbine. As part of the normal reactor trip procedure, the operator isolated
the reactor coolant system (RCS) letdown and started a second RCS makeup pump
in anticipation of the pressurizer inveatory decreasing as a result of the
reactor trip.



The MFPs at Davis-Besse are turbine driven by steam taken from downstream of
the main stream isolation valves (MSIVs). As long as the MSIVs remain open and
the steam generators are producing sufficient steam to drive the MFPs to gener-
ate a discharge pressure greater than steam generator pressure, the MFPs can
provide feedwater to the steam generators.

However, one second after reactor/turbine trip, the steam and feedwater rupture
control system (SFRCS) activated due to a spurious low steam generator water
level signal. The signal was spurious since the actual steam generator level
was not low at the time. A partial actuation of the SFRCS occurred which closed
both MSIVs (both were closed within six seconds after the SFRCS actuation), iso-
lating the main steam supply from the MFPs. Three seconds after the partial
actuation, the SFRCS automatically reset. However, the MSIVs remained closed.
At this time, the water level in the steam generators was a normal post-trip
level of 35 inches. About four mirutes later, the No. 2 MFP discharge pressure
dropped below the steam generator pi.-sure which terminated main feedwater flow.

After the MSIVs closed, steam pressure in the steam generators increased until
the main steam valves lifted to relieve the pressure. Without feedwater, as

in this event, the once-through steam generators (0TSGs) in Babcock & Wilcox-
designed plants can boil dry in as little as three minutes; therefore, it is
vital to restore some feedwater quickly to avoid loss of this heat transfer
path from the primary system to the secondary system. Even though the reactor
was shut down, heat continues to be generated by the radioactive decay of the
fission products in the fuel. The SFRCS will automatically actuate the auxili-
ary feedwater system (AFWS) when the steam generator level decreases to a low
water level (26.5 inches) to maintain the heat transfer to the O0TSGs.

The AFWS utilizes two turbine driven pumps with their motive force provided by
steam taken from the main steam system at a point upstream of the MSIVs.
Therefore, even with the MSIVs closed, there is a motive force for these pumps
as long as steam is being generated in the 0TSGs. About 5% minutes after reac-
tor trip, the water level in OTSG No. 1 reached the low level setpoint of

26.5 in. which actuated channel No. 1 of the SFRCS. This started AFW pump

No. 1 and initiated alignment of it to OTSG No. 1. Before this automatic
actuation, however, an operator who realized an automatic actuation was immi-
nent (due to the decreasing water levels in the 0TSGs) went to the back panel to
manually trip the SFRCS. The operator had been trained to manually trip certain
systems which he felt were going to trip automatically. For example, tripping
the SFRCS early could conserve steam generator water inventory.

Thus, four seconds after the automatic initiation of SFRCS started aligning AFW
pump No. 1, the operator manually tripped the SFRCS. However, he inadvertently
pushed the wrong two buttons (i.e. actuating the SFRCS on low OTSG pressure
rather than on low OTSG water level). This signalled the SF2CS that both OTSGs
had experienced a steamline break and the system responded, as designed, to
close the isolation valves between each 0TSG and its associated AFW train.
Therefore, even though the AFWS was started and aligned to provide emercgency
feedwater, both 0TSGs were isolated from all auxiliary feedwater. Within less
than a minute after the operator pushed the wrong buttons, both AFW pumps
tripped on overspeed (a common-mode failure of the AFWS).

The contral room operator quickly determined that the valves in the AFWS were
improperly aligned. He reset the SFRCS actuation on low pressure and retripped
it on low level. This action commanded the SFRCS to realign itself such that
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each AFW pump would deliver flow to its associated 0TSG. This action should
also have automatically opened the AFWS isolation valves. However, these valves
did not open (common mode failure of the AFWS). Backup manual attempts to open
them from the control room were also unsuccessful.

Operators were sent to locally start the AFW pumps and to open the AFWS isola-
tion valves. The assistant shift supervisor made the decision to place the
startup feedwater pump (SUFP) in service to supply feedwater to the OTSGs.

The SUFP is part of the main feedwater system, but is isolated from the system
during power operations. The pump is motor driven and therefore is not depen-
dent upon steam for its motive force. The SUFP is normally used during plant
startup. When the plani < in Mode 3 (hot standby), the SUFP maintains OTSG
water level. When reacto power reaches about 1%, a main feedwater pump is
placed in service and the SUFP is shut down. Per a commitment to the NRC, the
SUFP is then isolated by locally closing four manual valves and removing the
fuses from the motor control circuit. The non-safety-related SUFP does not
meet high energy line break design requirements and under postuiated conditions
its failure could affect the performance of the safety-related AFWS.

wWhile the assistant shift supervisor was making the SUFP operational, operators
were opening the AFWS isolation valves to make the AFW system operational and
were working to open the pumps' trip throttle valves so that steam could enter
the pumps' turbines. They experienced some difficulties with the latter efforts.

Meanwhile, the OTSGs continued to boil dry. Pressure and temperature in the
reactor coolant system continued to rise due to insufficient heat transfer to
the 0TSGs. About 13 minutes after reactor trip, RCS pressure reached the set-
point (2,425 psig) of the pressurizer pilot operated relief valve (PORV). Dur-
ing about the next two minutes, the PORV opened three times, relieving ~res-
surizer pressure to the quench tank. After the third opening, the PUR' failed
to close. A rapid RCS depressurization occurred. The reactor operator noticed
the depressurization but did not attribute it to the PORV. Nevertheless, he
closed the PORV block valve and took other actions as precautionary m asures.
Two minutes later, he opened the block valve to ensure the PORV was svailable.
Fortunately, the PORV valve had closed by itself while the block valva was closed.

Plant emergency procedures stipulate that when both OTSGs are "dry", make-up/
high pressure injection (MU/HPI) cooling (known as "feed-and-bleed") must be
initiated for decay heat removal. An 0TSG is considered "dry" when its pressure
falls below 960 psig and is decreasing, or when its water level is below eight
inches on the startup range instrumentation. Due to inadequate and inoperable
instrumentation, the operators may not have recognized that at about 1:47 a.m.,
both 0TSGs were dry. The shift supervisor was aware of the reactor core status
and that MU/HPI cooling may be necessary. Even though other personnel recom-
mended that MU/HPI be initiated [based on the elevated primary coolant tempera-
ture of 591°F (normal post-trip temperature is about 550°F), and delays in
initiating feedwater flow], the shift supervisor decided to wait and see if
feedwater became available within a short time. He was concerned that MU/HPI
cooling would complicate matters further by creating an adverse environment in
the containment.

At about 16 minutes after the reactor trip, the SUFP started to provide feed-
water, nearly all of it directed to the No. 1 OTSG. The No. 1 OTSG pressure
increased sharply and its water level slowly increased. At about two minutes
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and four minutes later, AFW train Nos. 2 and 1 respectively became available

and produced significant feedwater flow to their respective 0TSGs. However,

the flow from the AFW trains (which was being controlled locally by operators
manipulating the trip throttle valves of the AFW pumps) was excessive and the
RCS experienced an overcooling transient. RCS temperature peaked at about 592°F
(at about 1:53 a.m.) and decreased sharply to 540°F in about six minutes. Over-
filling of the OTSGs decreased RCS pressure towards the setpoint (1650 psig) of
the safety features actuation system. To avoid this actuation, the operators
aligned a portion of the emergency core cooling system to the primary system to
inject borated water to raise RCS pressure. However, by the time injection

took place, RCS pressure increased so only about 50 gallons of borated water

was actually injected.

At about 1:58 a.m., the No. 1 AFW pump suction transferred spuriously from the
condensate storage tank (CST) to the service water system. The operator manually
realigned the suction back to the CST. This malfunction was not significant in
regard to event recovery, but the problem had occurred previous to this event

and had not been corrected. Other malfunctions which occurred during the event
(and had occurred previously and had not been properly repaired) included loss

of a s~urce range nuclear instrument after reactor trip (the other channel was
already inoperable before the trip), and tripping of control room ventilation
system into its emergency recirculation mode. Bcth channels of the safety pa-
rameter display system were inoperable prior to, and throughout the event.

By 2:04 a.m., plant conditions were essentially stible which terminated the
event. This was about 30 minutes, and twelve equipment malfunctions (including
multiple common mode failures), after the event began.

A total loss of feedwater is considered a siygnificant event. Unless prompt and
effective recovery actions are taken, severe consequences could occur (e.g.,
fuel damage, break of primary system, significant release of radioactivity).
For this event, compensatory actions were complicated due to many equipment
malfunctions and various operator errors. Nevertheless, the operators were
successful in bringing the plant to a stable shutdown and in preventing any
abnormal releases of radioactivity and any major damage to the plant.

Cause or Causes - As described in more detail above, the event was initiated,
and recovery actions made complex, by multiple equipment malfunctions (including
several common-mode failures) and a number of personnel errors. The root causes
of the various malfunctions and other problems associated with the event are
under extensive study.

Actions Taken to Prevent Recurrence

Licensee - The licensee has undertaken an extensive study (including testing
programs) of the multiple failures associated with the event to determine root
causes and to take effective corrective actions to minimize recurrence. While
some tentative conclusions have been made, they may be modified as the ongoing
studies continue.

The licensee is keeping the NRC aware of the results of their studies and test-

ing programs. Results of the licensee's actions taken as of July 9, 1985, are
contained in their Licensee Event Report (LER) No. 85-13 (Ref. 3). 1In add1t1on
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