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EXECUTIVE SUMMARY

On June 28, 1980, the Browns Ferry Unit 3 reactor experienced a partial failure
to scram while shutting down for a scheduled outage. As reported by the
Office for Analysis and Evaluation of Operational Data (AEOD) on July 30,

1980, the apparent cause of this event was found to be water accumulation in
the Scram Discharge Volume (SDV) prior to the attempted scram. The AEOD study
identified possible fundamental deficiencies in the SDV which cast doubt on

the ability of the Scram Discharge Volume/Scram Instrument Volume (SIV) to
adequately perform their intended functions. In view of these deficiencies,
AEOD recommended design changes to improve the performance of the scram system
for the long term.

Following the event, the Office of Inspection and Enforcement (IE) issued
Bulletin 80-17 and Supplement Nos. 1, 2, and 3. Supplement 3 was issued in
response to the concerns raised by the AEOD memorandum of August 18, 1980

which identified degraded air pressure in the control air system as a mechanism
which could rapidly fill the SOV. The equipment and procedural changes required
by Bulletin 80-17 and its Supplements are intended to provide the basis for
continued operation of BWR's during the period prior to completion of design
changes to the scram system.

AEQD has evaluated the procedures and equipment at the Browns Ferry Units 1, 2
and 3 to determine their adequacy with respect to providing assurance that the
SDV will not fill with water and interfere with a successful scram. This
evaluation applies specifically to the Browns Ferry units. However, the
findings and recommendations should be considered in the review process for
all applicable BWR's.

The principal findings of the study are summarized below:
o The present system, which uses recently installed ultrasonic water detec-

tion equipment and special procedures, in conjunction with previously
installed instrumentation and procedures, does not restore the level of



scram protection capability thought to be assured in the original design.
However, except for degraded control air pressure events, it does provide
adequate assurance for the interim that,accumulation of water in the
Scram Discharge Volume (from currently identified sources), which could
result in a loss of scram capability, will be reliably detected and
adequately responded to by the operator.

® Degraded HCU control air pressure could result in scram outlet valve
leakage to the SDV which would require operator action to manually scram
the reactor within a few minutes before scram capability would be com-
pletely Tost. Control air related disruptions in the plant would likely
also initiate a plant disturbance which would require a scram. Such an
event would be accompanied by numerous control room alarms and indications
which could distract the operator from a prompt manual scram actuation.
The current system does not adequately assure sufficient time for operator
diagnosis and actions for this event.

o Operating experience indicates that a significant number of reactor
scrams attributed to loss of HCU control air pressure have occurred.
These provide evidence that rapid filling of the SDV is a credible event.

The principal recommendations of the study are as follows:

e An immediate manual scram should be required based on control room indi-
cation of degraded HCU control air pressure. Review of licensee proposals
should include consideration of the available pressure indications and
procedures to assure that other alarms and indications do not divert
operator attention from this priority action.

o Redundant HCU air header pressure instrumentation should be provided in
the control room. To aid the operator in quickly focusing his attention
on the need for protective action, a distinctive alarm for degraded air
pressure should be provided.
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® Because of the possibility that a currently unidentified water source
could result in water accumulation in the SDV, it would be prudent to
monitor the ultrasonic system alarm output in the control room and require
an immediate verification of a sustained alarm by operator dispatch to
the equipment. Operability and calibration checks of the system should
be continued on a schedule of once per shift.

The conclusions of the study are summarized below:

AEOD has reviewed the interim surveillance system at Browns Ferry used to
detect the presence of water in the SDV. The AEOD assessment considers the
procedures and equipment changes initiated in response to IE Bulletin 80-17
with Supplements, 1, 2, and 3 to be adequate for continued interim operation
of the Browns Ferry Nuclear Plant, if the recommmendations of this report
relating to degraded control air pressure are implemented.

As of the date of this report, the instrumentation and procedures in place to
respond to the loss of control air scenario at Browns Ferry are judged to be
inadequate. For this event the operator must respond promptly to a single
indistinctive alarm for loss of control air pressure during a period when
numerous alarms may be occurring. Additionally, the operator must take actions
outside the control room in a very limited time frame because of the absence
of a pressure readout in the control room. IE is currently taking steps to
upgrade the procedure for response to the degraded control air pressure event.

In the past, operator action to perform a vital safety function within less
than 10 minutes has not been considered acceptable by the NRC. However,
providing the operator with both a distinctive low pressure alarm and reliable
air pressure instrumentation in the control room would help assure adequate
operator response within the required time period. Such an arrangement should
be acceptable for the interim. A dedicated operator with adequate alarms and
instrumentation in the control room could provide even greater assurance of a
timely manual scram. If the provisions made to accomplish a manual scram are



found to be untimely or inadequate, provisions should be made for an automatic
scram on low HCU control air pressure.

For the long-term, the scram system should be upgraded according to the recom-
mendations of the AEOD report of July 30, 1980. However, the consequences of
degraded air pressure in the HCU control air headers were not fully recognized
at the time of that report and were not directly addressed. Although the
recommended scram system modifications may be sufficient to enable the scram
system to respond to rapid inflows of water from the scram outlet valves due to
degraded HCU control air pressure, design review of the long-term modificaticns
should include specific consideration of the effects of degraded air pressure.
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1. INTROCUCTION

On June 28, 1980, the Browns Ferry 3 reactor experienced a partial failure of

the scram system while shutting down for a scheduled outage. The operators

were able to completely insert all control rods within 14 minutes of the

initial scram attempt. Because of the initial partial success of inserting

rods on the first scram and because no unplanned transient requiring a scram

was in progress, no immediate challenge to reactor safety and integrity developed.

As documented in the AEOD report dated July 30, 1980, (M the cause of this
event was found to be water accumulation in the East Bank Scram Discharge
Volume (SDV) prior to the first attempted scram. Following the event, IE
Bulletin 80-17 and Supplement Nos. 1, 2, and 3 were issued. These directed
BWR licensees to begin surveillance of the SDV to detect the presence of
water. A requirement for continuous monitoring of the SDV water level in the
control room was stated in Supplement No. 1. Scram system problems revealed
by testing subsequent to the Browns Ferry event were reported in Supplement
No. 2. Supplement No. 3 was issued in response to the concerns raised by the
AEOD memorandum of August 18, 1980(2). This supplement required operator
actions for a loss of control air to the Hydraulic Control Units (HCUs).

The following report is an evaluation of the current measures being taken at
Browns Ferry in response to the IE bulletin and supplements to prevent events
of the type that occurred on June 22, 1980, This assessment was undertaken by
AEOD because of its concern about the adequacy of the interim system which
will be used during the period preceding the implementation of long-term
corrective measures. The scope of this report is purposely limited to:

a) Browns Ferry Units 1, 2, and 3: b) the interim measures; c) selected
bulletin requirements; and d) procedures and equipment in place on the date

of this report.

The findings, recommendations, and conclusions are based on information gathered
through informal channels between AEOD and the Tennessee Valley Authority, the
General Electric Company, and the U.S. NRC headquarters and regional offices.



Section 2 of this report contains a description of the present equipment and
procedures at Browns Ferry used to prevent a recurrence of the failure to
scram event. Section 3 provides an AEOD evaluation of the effectiveness of
the present system (equipment plus procedures) for providing a timely response
to a range of postulated scenarios. Sections 4 and 5 present, respectively,
the findings and recommendations. The conclusions are given in Section 6.



2.  SYSTEM DESCRIPTION

To compensate for the identified deficiencies(l)

system instrumentation installed at Browns Ferry prior to the June 28, 1980

associated with the protection

event, additonal hardware and operating procedures have been put in place.
The additional equipment installed at Browns Ferry for monitoring the SDV for
the presence of water is an ultrasonic (UT) system. Ultrasonic transducers
are mounted on the East and West SDV header low points. The transducer is
driven by a signal generating and processing device which incorporates a
cathode ray tube (CRT) display and provides an output to a strip chart
recorder.

Unit 3 has eleven transducers located as shown in Figure 1. Units 1 and 2
each have four transducers located as shown in Figures 2 and 3. Unit 3 was
instrumented to a greater extent to attempt to find the cause of the June 28,
1980, partial scram event. Since completing the testing of SDV drainage,
long-term monitoring has been limited to use of transducers #2 and #7 on Unit
3; transducers #12 and #13 on Unit 2; and transducers #14 and #15 on Unit 1.

In the case of failure of these transducers, a backup transducer is available
on each header. The transducers are bonded to the headers with a high tempera-
ture adhesive.

The pulse-echo technique of depth measurement is used and is illustrated in
Figure 4. The top illustration shows a cross section of the SOV pipe on which
the transducers are mounted. The bottom illustration shows the CRT display
arising from this situation. Since sound travels one-fourth the speed in
water as in steel, the reflection from the inner tube wall is received very
quickly following the initial pulse. This is shown on the left hand side of
the CRT display in Figure 4. Multiple reflections are seen on the CRT beczause
of sound reflections between the inner and outer diameter of the pipe. These
show a decreasing amplitude and die out rapidly.

The sample illustration is shown containing 5.2 inches of water. A second
series of echoes is received at a later time on the CRT indicating the



reflection from the water-air sivface at 2 distance of 5.2 inches. The instru-
ment has been previously calibrated on z pipe with a known water level. The
numbers shown on the horizontal axis of the CRT display correspond to the

depth in inches of water in the SDV above the transducer location.

A contiauous recorder is provided. By use of gating devices, it is possible
to pick the signal of interest to look at which is the water-air interface and
not the pipe inside diameter (i.d.). The gating device is set to gate signals
which come in at a time later than those corresponding to cne inch of water.
This eliminates the reflection frocm the i.d. of the SDV pipe and the associated
muitiples. The gating device is aiso set to gate only those signals with an
amplitude greater than approximately 20% of full-scale amplitude. The first
signal associated with a given tuise to pass the gate is transmitted to the
recorder. The recorder is a twc channel recorder: one channel records the
amplitude of tne gated signal, and the other records the calibrated depth of
water associated with tha gated signal.

A Tocal alarm is provided. Any echo signal which passes the gate will generate
an audible and visual alarm. The alarm is generated when the water level is
greater than one inch and self-clears when the level is less than one inch.

Two characteristics of the gating method used are of particular interest with
respect to the reccrder output: (1) only water depths greater than one inch
are recorded; and (2) only the first echo received at a depth greater than one
inch is recorded.

When no water is preseni in the header, the echo from the pipe i.d. is the

only return pulse. Since L "s initial pulse and its multiples indicate less
than one inch, nothing s gated to the recorder. The second pulse indicating
water level never comes. The recorder sees this as a long delayed second

pulse. Thus, the normal empty header condition reads full scale on the recorder.
The recorder full scale reads ten inches. Since the full pipe condition would
read only six inches, there is no confusion in the reading. When a pulse is



gated, indicating the presence of water in the header, the recorder pen is
driven down toward the lower part of the scale. (See lower portion of
Figure 5).

At Browns Ferry Unit 3, two separate UT devices and recorders are provided to
monitor both the East and West SDV headers independently. On Units 1 and 2,
however, a single UT device is used to drive and monitor two transducers at
the same time, one on the East SDV header and one on the West SDV header.
This provides another characteristic of the system that must be recognized by
those operating the system. The gating device passes the first pulse which
returns corresponding to a depth greater than one inch, and the recorder
responds to this pulse. With water in both headers, the indication seen on
the recorder corresponds to the first returning echo greater than one inch.

Thus, if both East and West headers have a water depth above one inch, the
smaller depth indication is recorded because it is the first pulse to return.
Individual measurements for either side can be made by disconnecting the cable
from the transducer on the header opposite the side of interest.

The following is a brief discussion of the recorder output from a scram test
at Browns Ferry 2 (Refer to Figure 5). Figure 5 shows only the calibrated
water depth trace. The amplitude trace has been omitted for simplicity.
Increasing time is from the bottom upward with one division equal to approxi-
mately 5 minutes. Water depth is measured in inches starting from zero on the
right hand side of the trace to 10 inches on the left. Note that the pen
location prior to the scram at 0202 hours is full scale left (10 inches).

This is because no water is present and the second echo never returns, which
the instrument interprets as maximum distance from the bottom mounted trans-
ducer. The momentary readings where the pen is driven downward (to the right)
prior to the scram are due to the instrument reacting to the "walkie-talkies"
used for communication. These momentary readings also activate the visual and
audio alarms which clear each time the walkie-talkie transmission stops.

Since Unit 2 was scrammed at 0202 hours the water level indicates 6 inches.
The trace has been blacked in below the 6 inch level for emphasis. At about



0230 hours the indicated water level falls from 6 inches to 1 inch. This is

due to the West header going empty. At the time when the level indicator reaches
1 inch, the pen is driven back up to the 6 inch level. This is because on

Unit 2, a single UT instrument is used to monitor both East and West headers.
Since the gating device passes the first returning signal above one inch, the
recorder tracks the header which empties first (West side) and when the echo
from the West side indicates less than one inch, the gating device begins to
pass the echo from the East side header. Since the East side header has not
yet emptied, the pen is driven back up to about 6 inches. Between 0234 and

0256 hours, the East side header continues to drain. When the level reaches

one inch on the East side, no returning echo is gated and the pen returns to

the 10 inch position. As indicated on the trace, a series of momentary indica-
tions of water are present at 0440 hours. These are due to some CRD survillance
tests which were run at that time.

2.1 Calibration and Operation

A1l tranducers used in the system were tested prior to use to assure adequate
performance. The gain of the signal generating and receiving equipment is
adjusted to provide an adequate signal output from the least responsive trans-
ducer. The minimum acceptable signal for reflection from the water interface
is adjusted for 80% full scale output on the CRT display. The gating device
is set to pass any signal with an amplitude more than approximately 20% of
full scale so as to provide an adequate margin of sensitivity.

The time scale on the CRT is adjusted to read the depth of the water in the
header in terms of horizontal divisions on the CRT screen. As shown in Figure
4, a total of ten horizontal divisions are used on the CRT display. The sweep
time and the horizontal centering of the CRT are adjusted so that the sixth
division on the screen corresponds to a water depth of 6 inches while the
first division on the screen corresponds to a water depth of one inch. Thus,
the CRT displays water depth directly. If no water is present, only the echo
from the i.d. of the pipe is displayed on the CRT screen at a position below
the one inch mark.



Initial system calibration and later checking of the calibration is done by
use of standard pipes filled with known amounts of water. Once per shift, a
Tevel two QC inspector takes a reading from a standard containing 2 inches of
water and from a standard containing 6 inches of water. This is done by
disconnecting the cable from the transducers on the headers and connecting it
to hand-held transducer which is held against the bottom of the standard
sample pipes. If the reading on the CRT and the recorder does not agree with
the known depth of water in the standard pipes, the gain and amplitude of the
UT instrument are adjusted to recalibrate the system. At this time, all
transducers are functinally checked by examining the CRT display for indica-
tions of transducer deterioration.

The two UT instruments on Unit 3 are physically located at the ends of the
rows of HCUs, one on the East side and one on the West side. On Units 1 and
2, the UT instruments are Jocated on a mezzanine level above the HCU level
approximately midway between the two sides.

Browns Ferry has an auxiliary operator on each shift who observes the UT
system recorder strip chart for each unit every 30 minutes. The operator is
not qualified or required to monitor the CRT output. His sole responsibility
is to monitor the strip chart recorder and the alarm. The calibration and
operability of each UT device and each transducer is checked once per shift by
a level two QC inspector trained in the use of UT equipment. Communication
with the control room concerning SDV water accumulation is by a hand held
walkie-talkie.

As mentioned earlier, a separate UT transducer, CRT and recorder is provided
for each side on Unit 3, while Units 1 and 2 each have a single UT, CRT and
recorder to monitor both the East and West SDV header transducers. Thus for
Units 1 and 2, since the recorder tracks the first returning pulse for a water
level greater than one inch, it is necessary to disconnect one lead at a time
to determine separate SDV water levels. If water is detected, a level

two QC inspector must be called to verify the readings.



2.2 Operating Procedures

Procedures have been written for the control room operator to respond to the
presence of water in the SDV as detected by the UT system. If the water level
reading in the SDV is less than 1-1/2 inches, procedures call for an operator
to: (1) visually verify that the SDV vent and drain valves are open; (2)
check for leaks in the scram discharge valves by observing CRD temperature
probe outputs and by touching the HCU discharge risers; and (3) request QA
verification of the UT reading.

If the water level reading is between 1-1/2 and 2 inches, procedures call for
the control room operator to: (1) immediately request QA to dispatch a level
two QC inspector to verify the reading; and (2) uniess the QC inspector deter-
mines that the water level is less than 1-1/2 inches, begin an orderly shutdown
within one hour.

If water level exceeds 2 inches, procedures call for the control room operator
to immediately begin an ord ' shutdown without verifying the UT reading.

Plant personnel estimate that a level two QC inspector can reach the area of
the UT device within approximately three minutes of being notified. At least
one level two QC inspector is available for this duty at Browns Ferry during
each shift.

2.3 Other Leakage Detection Capabilities

Leakage of water through a scram outlet valve to the SDV is recognized as one
of the ways for water to reach the SDV. This leakage may be detectable by
means other than the UT system or SIV instrumentation.

Flow out of a scram outlet Qalve would change the flow of the CRD cooling
water through the CRD seals so as to increase the water temperature at the
location of the CRD temperature probe. At this time, no good data is available
to correlate CRD temperature with scram outlet valve leakage. In particular,



the rate of temperature change for a given leakage is unknown. However, for
the leakage rates postulated in this section, it is reasonable to assume that
the temperature probe alarm set point would be reached within a relatively
short time; on the order of a few minutes. Although the CRD temperature probe
alarms in the control room, not all 185 CRD temperature probes are read
simultaneously. A sequential scan is used and it is estimated by GE that the
cycle time to read all temperature probes is approximately six minutes.

Another means of inferring scram outlet valve leakage is the observation of
control rod drift. Leakage past the scram valve in excess of the CRD seal
leakage would cause the associated control rod to begin to drift into the
core. A rod drift alarm is available in the control room.

Another indication of scram outlet valve leakage is movement of the scram
outlet valve stem sufficient to actuate the scram valve position indication
switches. This requires a stem movement of approximately 1/32", out of a
total valve stroke of approximately 3/16". Actuation of the stem mounted
switch will 1ight the associated scram outlet valve position indication light
in the control room.

One means by which the scram outlet valves can open sufficiently to leak is
degraded air pressure in the HCU air header. A low pressure alarm is provided
to alert the operator at approximately 70 psia. The actual pressure reading
on the HCU header is available locally in the area of the HCUs.

2.4 Procedures for Loss of Control Air

The procedures at Browns Ferry for loss of control air were modified in response
to IE Bulletin 80-17, Supplement 3, to protect against scram valve leakage on
gradual loss of control air. The details of the concern for loss of control

air are discussed in the AEOD memorandum of August 18, 1980.(2)

At Browns Ferry, control room indication of the air pressure in the HCU air
header is limited to a single alarm with a setpoint at 70 psia. A local air



pressure guage is available at the HCUs. Normelly air pressure is maintained
between 70 and 75 psia. Since only a slight degradation of air pressure

initiates the alarm, the licensee considers it undesirable to initiate a scram
based on this alarm alone. Upon receipt of the 70 psia alarm, procedures call
for the control room operator to dispatch an auxiliary unit operator to read

the Tocal air pressure gauge. Plant operations personnel at Browns Ferry have
told the NRC resident inspector that an operator will be dispatched to read

the local pressure guage no later than 2 minutes after receipt of the 70 psia
alarm. If air pressure in the HCU air header is found to be 60 psia or less,
the auxiliary operator informs the control room operator. The control room
operator then initiates a manual scram. Communication between the auxiliary and
control room operators is maintained via walkie-talkie.

In addition to the above procedure for gradual loss of air to the HCU air
header, other procedures have been implemented in response to IE Bulletin
80-17, Supplement 3. These call for manual scram initiation in the event of:
(1) multiple rod drift-in alarms; or (2) a marked change in the number of
control rods with high temperature probe alarms,

2.5 Procedures for Standby Liquid Control Initiation

Bulletin 80-17, Supplement 1, requested that operating procedures be revised
to provide clear guidance to the control room operator regarding initiation of
the standby liquid control system (SBLC) following a failure of control rods
to fully insert.

At Browns Ferry, mandatory SBLC system actuation is required by operating
procedure if either of the following conditions exist: (1) five or more
adjacent rods are not inserted below 06 position and either reactor water
level cannot be maintained or suppression pool water temperature limit of
110°F is reached; or (2) thirty or more rods are not inserted below 06
position and either reactor water level cannot be maintained or suppression
pool water temperature of 110°F is reached.
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3.  ANALYSIS AND EVALUATION

For purposes of analysis and evaluation of the Browns Ferry failure to scram
event, an effort was made by AEOD to identify water sources that could fill
the SDV. The AEOD report of August 1980, identified the following sources of
water: 1) water left from a previous scram; 2) purge line inflow; 3) water or
steam backing up from the clean radwaste drain system; and 4) inflows through
the scram discharge valves. It is recognized that this list of water sources
may not be complete. However, at this time, neither operating experience nor
design review has revealed any other sources.

As discussed in Section 2 of this report, the current capability at Browns

Ferry to detect and respond to accumulation of water in the SDV is based on

the following elements: previously installed SIV instrumentation; recently
installed UT instrumentation; other previously installed instrumentation such

as CRD temperature probes, CRD drift alarms, control air flow pressure alarm,
etc; and operating procedures for response to the aforementioned instrumenta-
tion. The response of the interim system at Browns Ferry is dependent on both
the instrument capability and the operator response. Both aspects are addressed
in this analysis and evaluation.

The original design, as understood prior to analysis of the Browns Ferry
event, was thought to have provided continuous, redundant, safety grade and
automatic protection which was functional for all water sources. It was
thought to also fail safe on loss of HCU control air pressure. However, the
analysis of the Browns Ferry event showed that this system did not work for
all situations of water accumulation. Accordingly, the original system was
supplemented with a func*ional UT system. This interim system is neither
continuous, redundant, safety grade, nor automatic for many cases. Further-
more, its capability may be inadequate for a loss of control air pressure.
That is, the interim system does not provide the same level of protection as
was perceived of the original design.
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At this point, a short discussion of the capability and reliability of the UT
system will be presented. As stated in Section 2, the UT system includes a
CRT display of the return echo. This is shown in Figure 4. As stated earlier,
an echo is received from the i.d. of the pipe and is displayed on the CRT as
the left most peak. The presence of this so-called "reference pulse" is
interpreted by the inspector performing the calibration as verification of the
operability of the transducer which is being monitored. The calibration
technique also requires that the UT system be connected to a separate trans-
ducer to detect a known depth of water in a standard pipe. These surveillance
and calibration procedures are performed once each shift by a level two QC
inspector who has extensive training in UT techniques. We believe that because
of the presence of the "reference pulse" and the high level of training of the
level two QC personnel who performed the surveillance and calibration of this
instrument, any degradation of the operation of the UT system due to heat,
vibration, radiation or other failure mode would be discovered during the
scheduled surveillance. It is recognized that during the period of 8 hours
between surveillance of the UT system, it would be possible for equipment
failure to go undetected. However, because of the unlikelihood of a rapid
water inflow with an accompanying need to scram occurring during the same
period of the equipment failure (except for the degraded air case), this
surveillance interval is judged to be adequate.

The following analysis and evaluation addresses the capability of the interim
system to detect and respond to water from various postulated sources.

3.1 Water From the Previous Scram

Water Teft from the previous scram after scram reset will be detected by the
ultrasonic system. Because of the time required between a scram and

startup operations, a number of ultrasonic readings and equipment calibrations
would normally take place during the shutdown. For this situation, rapid
detection is not required and no immediate action is needed if water is detected.
Startup would simply be delayed until it was assured that the situation was
corrected and no water remained in the SDV.
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3.2 Purge Line Inflow

Purge Tine inflows would be detected in time depending on the rate of inflow
and the time of purging. Purging of the SDV is an operation which is per-
formed when the reactor is shutdown in order to reduce accumulations of radio-
activity in the SDV and its associated piping. The ultrasonic system would be
used to check for the presence of water prior to startup. Enough time would
be available during the plant shutdown for the operator action required to
detect and remove all water from the SDV prior to startup.

An administrative or operator error, which allowed purging durina normal
operation, could provide a flow rate of water into the SDV which might not be
detected soon enough by either the interim system or the original system.
However, the Tikelihood of a properly informed operator performing this
unprecedented action is remote.

3.3 Water or Steam From the Drain System

Water backing up from the clean radwaste (CRW) drain system would most probably
be detected by the SIV instrumentation of the original design. An exception

to this would be a SIV drain line blockage which could prevent flow from the
CRW drain system into the SIV but would allow flow up through the SDV vent
lines to fill the SDV. However, at Browns Ferry, positive vent paths to
atmosphere have been provided on the SDV vents. Any water backing up in the
vent line would be released via this path rather than to fill the SDV unless
the backflow rate was high due to a large water release to the drain system.
Operating experience at Browns Ferry to date has shown that water backing up
from the CRW drain system has actuated level switches in the SIV.

Low pressure steam backing up from the CRW drain system due to flashing hot
water in the drain pipe would not be detected by the SIV instrumentation. If
the drain line between the SDV and SIV became plugged by the slow drain of
condensed vapor mixed with rust, the steam backing up through the SDV vent
lines would slowly fill the SDV with condensed vapor. The positive vent paths
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to atmosphere would vent a portion of the low pressure steam but would not
prevent the SDV from filling with condensate. Operating experience at Browns
Ferry Unit 1 has shown that flashing hot water can appear in the drain pipe
from valve leakoff connections or other sources. Therefore, the ultrasonic
system must be used to monitor this situation and the surveillance interval

must be short enough to assure timely discovery during a large hot water
release.

Thus, with respect to the three identified sources of water listed above, we
believe that the UT system provides adequate interim assurance that water can

be detected and actions taken before the plant reaches a condition where the

SDV is filled and a scram is required. It appears that this would be true with
a surveillance interval longer than the 30 minutes currently used at Browns Ferry
provided that surveillance was performed prior to any start-up. However, if
protection for currently unidentified water sources and flow rates is to be
provided, continuous monitoring of the UT system in the control room would be
preferable to the current 30 minute surveillance interval. This would allow for
a more rapid control room operator response. As an intermediate method (between
continuous monitoring and lengthy surveillance intervals) for providing response
to unidentified water sources and rates, an alarm output of the UT device could
be provided in the control room. This would allow more timely operator response
without the complexity of locating the complete UT system output in the control
room. Upon receipt of the sustained alarm, an auxiliary operator could be dis-
patched to the UT readout located by the HCUs. We believe this approach would
also provide adequate protection for unidentified water sources and flow rates.

3.4 Single Scram Qutlet Valve Leakage

To evaluate the adequacy of the interim system for various leak rates from the
scram outiet valves, it is necessary to identify the causes of leakage.

First, it should be noted that scram valve leakage during normal oper:tion is
quite Tow. At Browns Ferry Unit 3, tests following the June 28, 1980 event
indicated an aggregate leakage of from 0 to 3 gallons per hour.

14



Discussions with GE on the leakage characteristics of the scram outlet valves
indicate that any leakage is likely to cause degradation of the valve seats
and could lead fairly rapidly to greater leakage. Rapid deterioration of the
seating surface of one valve would result in cbvious problems with the
associated control rod drive but would not affect others.

One aspect of the scram outlet valve leakage problem that must be addressed is
the difference in character between a leak arising from a single valve failure
and that which could arise from a common mode failure leakage of many valves.
With respect to a single valve failure, the maximum inflow of water into the
SOV is limited by leakage past the CRD seals. GE has estimated that with the
CRD seals completely destroyed, a leak rate of 10 to 12 gpm into the SDV is
the maximum that could occur. This is the rate if the flow is completely un-
restricted by the scram outlet valve. If the scram valve is only partially
open or leaking, the flow rate would be less. If the CRD seals are intact,
leakage would be expected to be in the range of 1 to 5 gem. Thus, a single
failure of a scram valve results in only a limited flow into the SOV which
would drain out with no accumulation for the current SDV drainage
characteristics.(l)

Indications of scram valve leakage would be available to the operator. The CRD
temperature probe alarm would be actuated. If the scram outlet valve Teakage
is greater than the corresponding CRD seal leakage for a pressure differential
across the piston of approximately 550 psig, the rod would move into the core.

When assessing the probability of an event that could cause problems for the

SOV, it must be recognized that the probability of a simultaneous failure of
more than one scram outlet valve at a given time is very low. Multiple valve
failures would have to occur simultaneously before the drainage capabilities

of the current system would be challanged. Because of (1) the low probability
of this event, (2) the 1ikelihood of early detection by rod drift alarm or CRD
temperature probe alarm, and (3) because the event does not cause an accompanying
plant disturbance, this postulated event is not considered to be a serious
concern for the interim period. The interim precautions should be adequate to
protect against failures of this type.
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3.5 Multiple Scram Qutlet Valve Leakage from a Common Cause

Multiple scram outlet valve leakage due to a common cause can raise serious
concerns about the ability to scram the plant successfully. To date, the only
plausible common cause which leads to substantial leakage of a large number of
scram outlet valves is degraded air pressure in the control air header for the
HCUs. Loss of air pressure in the control air header has occurred due to a
variety of reasons such as failure of an air compressor, improper valve
alignment, clogging of filters and dryers, and severance of an air line.

As air pressure in the header decays, the scram outlet valves, which are held
closed by air pressure, begin to open. Although the exact pressure at which a
given valve begins to open depends on manufacturing tolerances, the pressure
for a group of valves is in the range of about 40 to 45 psia. Information
from GE indicates tiat a leakage flow of from 1 to 5 gpm out of a scram outlet
valve for a given drive could occur without producing rod motion. The actual
value for a given drise would depend on the condition of the seals in that
particular drive. GF has stated that for a typical reactor, if the scram
discharge valve flow rate to produce rod motion for each individual CRD was
averaged with the scram discharge valve flow rate to produce rod motion of all
other CRN<, the average would be in the range of 2 to 3 gpm.

With this information it can be postulated that a degraded control air pressure
condition could exist for which leakage from a large number of scram outlet
valves could exist without producing a scram, In fact, depending on the
number of scram valves which partially open and the leakage rate of these
valves, it would be possible to generate a significant flow of water into the
SDV without producing significant rod motion. It is recognized that the
possibility of the actual occurrence of high flow rates without rod insertion
depends on three factors: (1) the control air pressure degradation pattern,
(2) the range of air pressure over which the scram outlet valves open, and (3)
the seal leakage rate of the CRD associated with each particular scram outlet
valve. However, with the data given above, a flow rate in the range of 1 to
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2 gpm per drive without significant rod insertion could be possible for certain
degraded air pressure scenerios.

3.6 Degraded Control Air

Assuming an average leak rate that could be generated without significant rod
motion (given a specific degraded air pressure) of 2 gpm per CRD, a total of

2 x 185 or 370 gpm flow into the SDV would occur. Although this large flow
rate appears feasible within the characteristics of the system, lower rates of
leakage to the SDV could also be generated by the same mechanism, and indeed
are more probable. These are discussed below in a framework of average steady-
state flow rates. It is recognized that an actual air system failure would
Tikely lead to continuously changing leakage rates, but the air pressure
degradation might level off and thereby stabilize the leakage rate at any
point.

For purposes of evaluation, inflow rates into the SDV can be separated into
those for the East SDV header and those for the West SDV header. Test data
show that for Browns Ferry Unit 3 the average drain rate of the East SDV
header is normally about 12 gpm with its vent and drain valves open. Thus,
any steady state in-leakage of less than 12 gpm would not result in water
accumulation in the East header unless the East side drain line were blocked.
Similarly, test data show that the average drain rate of the West SDV header,
with its vent and drain valves open is normally about 24 gpm. Thus, any
steady-state in-leakage of less than 24 gpm would not result in water accumu=
lation in the West header unless the West side drain line were blocked.

Test data also show that the average drain rate of the SIV, with the vent and
drain lines and valves functioning normally, is about 35 gpm. To a first
approximation, from the above test data and assumptions, the following general
statements can be made:

1) For a steady-state in-leakage below approximately 12 gpm per side, no
water accumulation would occur, no water measurement with UT is required,

and no operator action is necegsary.
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2)

3)

4)

For a steady-state in-leakage between approximately 12 and 24 gpm per
side, water would accumulate on the East side. As an example, for a
steady state flow rate of 24 gpm into each header, the West side would
remain empty and the East side would fill within approximately 25 minutes.
The current 30-minute surveillance interval at Browns*Ferry using the UT
system might not detect this accumulation before filling of the East
side. Also, because the SIV drain rate is greater than the inflow rate
from both the SDV sides to the SIV, the 50 gallons scram level switch
would probably not activate. However, the 3 gallon and perhaps the 25
gallon level switches might be activated. This level of inleakage could
result in a scenario similar to the Browns Ferry event where the West
side rods scrammed successfully but the East side rods did not.

For a steady-state in-leakage above approximately 24 gpm per side, water
would accumulate in both the East and West side SDVs. As an example, for
a steady state flow rate of 36 gpm into each header, the East header
would fill within approximately 12-1/2 minutes and the West header within
approximately 25 minutes. The current 30-minute surveillance interval at
Browns Ferry using the UT system might not detect this accumulation
before filling both the East and West sides. For this case, the SIV 50
gallon level switches would probably activate somewhere between 12-1/2
and 25 minutes and initiate an automatic scram. However, the scram
capability would be limited on both the East side and the West side due
to the previous water accumulation.

For in-leakage at very high rates (approaching 150 gpm per side) water
would accumulate in both the East and West side SDVs. Each side would
fi11 within 3 minutes and probably before sufficient water could flow to
the SIV to activate the automatic scram switches at the 50 gallon level.
The current 30-minute surveillance interval at Browns Ferry using UT
would not detect this accumulation before a probable loss of scram capa-
bility. Proper operator action would probably be required within less
than 2 minutes following the initiation of this scram valve leakage rate
to avoid reaching a point where it would become impossible to scram.
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In summery, the above analysis adresses conditions of degraded pressure
in the HCU control air header which can lead to aggregate leakage rates
to the SDV in the range of 24 to 300 gpm. Flow rates at the high end
range probably produce at least some rod motion and perhaps some rods
might fully insert. However, at this time there is no assurance either
by analysis or testing that a range of leakage rates does not exist which
could fill the SDV quickly with insufficient indication to the operator
or time for manual scram before tha ability to scram is lost.

The above discussion of the scram system behavior is for different but
constant flow rates. This would probably not be the case for an actual
degraded control air event. The scram valve flow rate would likely pass
through the different regimes as discussed above and the characteristics
of a particular flow rate would apply at that time. However, analysis or
test results for a variable flow rate, which show acceptable system
behavior, do not exist at this time. Thus, inadequate basis is available
to justify disregarding these concerns.

A degraded air supply can also affect the performance of the SDV vent and
the SIV drain valves. Tests done at Browns Ferry show that the SDV vent
and the SIV drain valves begin to close at a control air system pressure
of about 17 psig. Thus, the drain and vent valves will remain open
during the type of degraded air condition that might lead to loss of
scram capability.

It should be noted that the time available for operator action to respond
to a degraded air condition can be separated conceptually into two phases:
(1) time available before air pressure degrades from the normal alarm set-
point of 70 psig to the pressure at which scram discharge valves leakage
begins (about 45 psig) and (2) time available following the beginning of
scram discharge valve leakage to the time where the SDV fills to the
point where a scram is no longer possible. The analysis shows that the
time available for operator action following the beginning ¢f scram
discharge valve leakage can be as little as 2 minutes. Because of the
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short time available for operator action following initiation of scram
discharge valve leakage, operator action should be taken prior to reaching
a degraded or lost scram capability. Because HCU control air degradation
preceeds opening of the scram discharge valves, added time would be
available if operator action were based on air pressure indications. For
a rapid air pressure degradation which stabalized at a point where large
scram discharge valve leakage occurred, the benefits of operator action
based on air pressure indication would be diminished. From the standpoint
of improved assurance of a successful scram during a degraded HCU control
air event, however it is preferrable to scram on the indications of
degraded air pressure than on the UT system. This would be true even if
UT readout were continuous in the control room. The UT system (on indica-
tion of water in the scram discharge volume) to initiate a manual scram
for the degraded HCU control air event does not provide sufficient assurance
that adequate time will be available for the required operator diagnosis
and action. The same can be said for reliance on CRD temperature probes,
rod drift alarms, and scram outlet valve indicator lights.

IE Supplement 3 to Bulletin 80-17 requires an immediate manual scram on
lTow HCU control in pressure at a minimum pressure of 10 psi above the
opening pressure of the scram outlet valves. This provides additional
time for operator diagnosis and action prior to possible filling of the
SOV folilowing receipt of the low pressure alarm. However, because of the
lack of any control room indication of HCU control air pressure (except
the Tow pressure alarm at 70 psig) current procedures at Browns Ferry
require an operator to be sent to the HCUs to read a local HCU air pres-
sure gauge. This local operator then reports back the local reading to
the control room by walkie talkie. Given the rapidity of the water
inflow possible with the degraded air pressure condition, we judge this
arrangement to be inadequate. We believe that the rapid operator response
required by a degraded air system condition ncessitates that adequate
alarms and instrumentation be available in the control room. However,
because the present alarm is not safety grade and is a single channel, we
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believe that reliance on the alarm alone to initiate a manual scram is
not adequate. Short of installing safety-grade instrumentation for this

function, we believe that adequate instrumentation could be provided by

redundant pressure indication in the control room along with a distinctive

alarm on degraded air pressure. Furthermore, since the instrumentation

is not qualified to function during certain postulated events (e.q.

earthquakes), procedures which require immediate manual scrams for such

events should be considered. %

It is our judgment that if the upgraded instrumentation and procedural
changes discussed above are provided, then the system will be adequate to
respond to degraded HCU control air for the interim period.

We believe that this analysis supports the position that a scram on
degraded HCU control air is sufficient to respond to the complete range
of aggregate leakage rates arising from degraded HCV control air pressure
as enumerated earlier in this section.

This judgement is based on (1) the additional time available before any
discharge valve leakage begins and (2) the relatively Tow probability of a
rapid air pressure degradation which stabilizes in the range of serious
scram outlet valve leakage.

3.7 QOperating Experience With Degraded Control Air Supply

An effort was made to look at reactor operating experience relative to scrams
caused by the consequences of a degraded control air supply. By looking through
the Annual Report on Nuclear Power Plant Operating Experience(a-s) for the
years 1974-78, a total of 21 events were found for BWRs where the description
of the event mentioned a loss of control air as the initiating event leading

to the scram. The dates of these events are listed in Table 1.

Because of the brevity of the descriptions and the lack of records available
to make a more careful study of each event, it is probable that not all of the
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events describe a loss of control air which would or could affect the HCUs.
On the other hand, some of the events seemed to be very close descriptively to
the type of rod behavior that would be expected given a loss of control air to
the HCUs. For example, one event description mentioned massive rod drift.

Another event generated an automatic scram due to high level in the SIV. This
event occurred at Browns Ferry Unit 1 on November 24, 1976. Because of the
known drain characteristics at the Browns Ferry units, it is likely that
during this event the SDV was at least partially filled. Because the SDV is
designed to provide approximately 3.3 gallons per drive free volume, and a
typical scram requires less than one gallon per drive, enough volume was
available for a successful scram. However, there is no doubt that the volume
margin was reduced. An air degradation of a slightly different character could
have lead to a water filled SDV and inability to scram.

An effort was made by AEOD to find data that would indicate filling of the SDV
during some of these events. From the event at Browns Ferry 3 on June 28,1980, one
bit of evidence that leads to the conclusion that water was in the SDV prior
to the first attempted scram was that the SIV high level scram switches were
activated more quickly than expected during a manual scram (18 seconds vs. 45
seconds). This is because for a full SDV, water entering the SDV during the
scram will more quickly pressurize the SDV and force water through the drain
line to the SIV than if the SDV were not pressurized. For events where an
event recorder output was available, no such chpnge was lnoted. However, most
events had no data from an event recorder available and no other way of
recalling this data.

In general, this search for operating experience data was unsuccessful. On the
other hand, the argument that because a plant has successfully scrammed 21
times during degraded control air events does not provide a large statistical
basis on which to judge the adequacy of the scram system (machine and man) for
responding to such events. From the observation of 20 successful scrams in 20
scram attempts, one can conclude that the 95% upper (one sided) confidence
Timit for the probability of a scram failure is approximately 3/20 = .15.
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Alternatively, the 95% lower (one sided) confidence limit for the probability
of successful scram is approximately 1 - 3/20 = .85. Both confidence limits
are computed on the assumption of a common probability of a scram attempt
failing and the assumption of statistical independence of scram attempts.
These assumptions have been made for mathematical convenience: they are not
necessarily plausible. In fact, there is no doubt that the list of successful
scrams includes some events where the HCU control air header system was not
affected. These wculd not be included in a 1ist developed through a closer
investigation of the event which would disclose that fact. A lower number of
successful scrams, due to legitimate control air degradation, even if all are
successes, only detracts from the merits of the argument which claims that
since no scram failures have occurred to date, the system is adequate.
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4. FINDINGS

Based on the system description and evaluation discussed in Sections 2. and 3.
of this report, a number of findings have been determined. Again, it should
be emphasized that these are based on Browns Ferry only.

. The present system (ultrsonic level instrumentation, existing SIV instru-
mentation, and special operating procedures, etc.) should be capable of
providing adequate protection during the interim against filling of the
SOV due to all identified water sources except for those related to scram
discharge valve leakage due to degraded HCU control air pressure.

B Degraded HCU control air pressure could result in scram outlet valve
leakage to the SDV which would require operator action to manually scram
the plant within a few minutes before scram capability would be completely
lost. This event would 1ikely be accompanied by a plant disturbance
requiring a scram due to other control air related disruptions in the
plant. Such an event would be accompanied by numerous control room
alarms and indications which could distract the operator from a prompt
manual scram actuation.

. Operating experience indicates that a significant number of reactor
scrams attributed to loss of HCU control air pressure have occurred.
These provide evidence that rapid filling of the SDV is a credible event.



5. RECOMMENDATIONS

The principal recommendations of the study are as follows:

- An immediate manual scram should be required based on control room indi-
cation of degraded HCU control air pressure. Review of licensee proposals
should include consideration of the available pressure indications and
pfocedures to assure that other alarms and indications do not divert
operator attention from this priority action.

“ Redundant HCU air header pressure instrumentation should be provided in
the control room. A distinctive alarm for degraded air pressure should
be provided to aid the operator in quickly focusing his attention on the
need for protective action.

v Because of the possibility that a currently unidentified water source
could result in water accumulation in the SDV, it would be prudent to
monitor the ultrasonic system alarm output in the control room and require
an immediate verification of a sustained alarm by operator dispatch to
the equipment. Operability and calibration checks of the system should
be continued on a schedule of once per shift.
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6. CONCLUSIONS

AEOD has reviewed the interim surveillance system at Browns Ferry used to
detect the presence of water in the SDV. The AEOD assessment considers the
procedures and equipment changes initiated in response to IE Bulletin 80-17
with Supplements, 1, 2, and 3 to be adequate for continued interim operation
of the Browns Ferry Nuclear Plant, if the recommendations of this report for
response to degraded control air pressure are implemented.

As of the date of this report, the instrumentation and procedures in place to
respond to the loss of control air scenario at Browns Ferry are judged to be
inadequate. For this event the operator must respond promptly to a single
in-distinctive alarm for loss of control air pressure during a period when
numerous alarms may be occurring. Additionally, the operator must take
actions outside the control room in a very limited time frame because he lacks
a pressure readout in the control room. IE is currently taking steps to
upgrade the procedure for response to the degraded control air pressure event.

In the past, operator action to perform a vital safety function within less
than 10 minutes has not been considered acceptable by the NRC. However, pro-
viding the operator with both a distinctive low pressure alarm and reliable
air pressure instrumentation in the control room, would help assure adequate
operator response within the required time period. Such an arrangement should
be acceptable for the interim. A dedicated operator with adequate alarms and
instrumentation in the control room could provide even greater assurance of a
timely manual scram. If the provisions made to accomplish a manual scram are
found to be untimely or inadeqiate, provisions should be made for an automatic
scram on low HCU control air pressure.

For the long-term, the scram system should be upgraded according to the recom-
mendations of the AEOD report of July 30, 1980. However, the consequences of

degraded air pressure in the HCU air headers were not fully recognized at the

time of that report and were not directly addressed. Although the recommended
scram system modifications may be sufficient to enable the scram system to
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respond to rapid inflows of water from the scram outlet valves due to degraded
HCU air header pressure, design review of the long-term modifications should
include specific consideration of the effects of degraded air pressure.
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Table 1 Scrams Attributed to Loss of Air (1974-1978)

Browns Ferry 1:

Browns Ferry 2:

Brunswick 2:
Dresden 2:
Dresden 3:
Duane Arnold:
Hatch 1:
Millstone 1:

Nine Mile Point 1:

Pilgrim:
Quad Cities 1:
Quad Cities 2:

8/1/74, 10/19/76, 11/24/76, 8/15/78, 8/18/7¢
8/18/78

4/5/77

8/7/77, 7/28/78

8/15/74

1/9/78

3/4/76

8/6/77. 5/29/78

12/21/74

1/19/76

1/3/77, 4/30/78

7/1/74, 8/31/74, 10/25/77
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General Counsel | =% General Public Utilities Corp.
/‘ Niclgar Fegulatory Ccmmission 100 Interpace Parkway
: vashkingten, D.C. 20555 Parsipcanv 07054
) el al" lsee iZttachmen<)
3. TY?t CF EvP.CYNIENT 4 AGE 5 MARITAL 6. NAME AND ADDRESS OF SPOUSE, 1F ANY (Number, sireel, city, Stute, ur.
STATUS Zip Code)
= wLItARY 3 A .
= CvRAN NA NA NA NA

7. PLACE OF AZCIDINT lGno city or town and Swue; if vuiside city luml:. indicate 8. DATE AND DAY 9. TIME
milenge or distunce 1o nearest city or tlown) OF ACCICENT (AM OR P.
Trhree Mile Island Unit No. 2 March 28, 1979|Beginni-:
Lonécnéerry Township, Pennsylvania Wednesday at 4:00 :
.21 AMOUNT OF CLAIM (in Jullurs:
A PTOATY Timalt B PESSONAL INJURY C WaEONGHUL ClATw D 1C1AaL
£4,010,C20,000 NA o i NA 4,010,000,000

11 DESIR.3%.0N TF ACCICENRT (Siwte below. in Jretail. all knowa fucts und circumsiunces atending the damage, injury, or deaih, ideniifs -
sersons wod proreety nvolved and the canse thereof)

See Attachment FQ'_[A wf?,qo
: | | A’Z

12 PRCPIRTY DAMAGE
BaME AND ATIFILE CF SANER, IF Cirta TwaN CLAIMANT (Number. sizevt, cuy, Sune. und Zip Code)
sate
EE LR, v JESTA I NS AND (OCATION OF FRCPERTY AND NATURE AND EXTENT OF CAMAGE (Nes inviiim tivns s teverse vide for method of subsiunims ok
bl v
See Attachment
13 PERLONAL INJURY

STATE NATURE ANT LXTENT OF inJURY weil FCRMS THE BALIS OF Twi§ CLAm

NAa

14 WITNESSES

NamE l ACCRISS (Swmber, sievet, vaty, Siaie. und 2.3 Cuddey

Dce o the nature of this clzim based on the March 28 1979 accicent at TMI-Z, TheTs
La'e poZoeds of persons, incluling etsicvess ¢ the NRC, the cla rants ang o =
Farsise, mciucihg but not limited to thd 3abcock & Wi lcc:s Co. and Toleco Ecisch C=.
=2 &re Vi 2ssas ,}cccss*-g relevant infermation. The ‘\?.“".s al"e;c:" :'y* =¢:_g_-_-7-
idgneo ¥ zany, 13 a0t 2ll, of chese wiesses as 2 result of its Sbecial Inguic

"=evas Tile Telamd -- A F2pcrt to the Corissicrmers &g to the public® (198 0)

-4 fed® Taf a0Vt OF Sl COVIRE CAY DAV -.! ANT INJURES CaUSEs BY "=F ACC.OINT ABCwE AND SGREE TC ACCHs* 1.
SNT T N P FSTSFACTION AND FINAL SETTIEZENT CF T8 CLaiw

TEO8 ZNaTU3E 8F Z.anaNY (This signainre showld be wsed w ail future correspondoncey |16 CATE CF Clam

o B 2R l Cecesrer 8, 1SE0
C:vIL PENALTY FOR PRESENTING CRIMINAL PENALTY FOR PRESENTING FRALDLLEN
FRAUDULENT CLAIM CLAIN OR MARING FALSE STATEMENTS
Tee 2ia =1 &1 fafeir and pay 10 the United Sintes the «um Fine of net more then S10.000 or impriterment for not = -
£ 82 %, 7 os Z:.hie the smount of Camages suuisined By the | ihan & vexrs or B0tk (Seo 62 Star 698799 18 USC. 2

Loores S Sre RS 83200, 522831 L' S.C. 2310

Samiall tILe * 1
RISTINEC By 4™ ¢!
e el B P

i

\
J



~ PLIVACY ACT KOTICE

TLa Netlie = seraZef s agrocgante wih the Povary Agr 8 USC 8 /meope! Popae The nfermaion resvenied 5 10 be wne i faw
tlen 0 e M3 307 t™a 1he 2 Tali0n resamied an 150 Telie? 10 which thi ciaz=s
Nruw 2 1%t 2 I € Reuime LUse Sez the Neuzes of Svuie=y of Records for ine ageesy 12
| whem sou are s.omuiing R foms for th anfemaien
A Aoivgmm Trites.sied infermauon o sciisied puuant 10 one ¢ more of D. Efect of Felarr 16 Ruporl Ditionure u volinian. Koweser, fa o0t '
Calderp tUSC RLIILUSC 20 1000, 2t USC 2671 01005, 28 susply ihe rezusied infermanen ©r 10 eaecuie the ferm ma) rencer sz ot
CF P, 145, l ¢l “evahid”, ' '

INSTRUCTIONS

Complefe all items—Insert the word NONE where cpphicable

Qe for dazags w or for lom or destructon of property, or for personal @) Lo suppont of claims for dazmage 10 property which bas beez or caz be
miury, Dos be sed by the owner of the property damaged o7 lost oF the ezonomizally repared, the clarsant showd subcut at least two iwmued s
mwed peon. U, bv reason of daath, otber dsabiity or for reasons decmed falcmess Of esoruaies by reliabie, duwieresied concerm, or, f paymest tm
swosfimory by e Goverszest e foregoing requirement cannot be fulfilied, beon oade, the itemuzed ugned recaps evidenang paysent

e Caz= =4y e Ted by 2 duly authonzed ezent or otker legal representanve, fc) 1o suppon of claums for damage 10 propeny which 8 not econorucaly
Fovded evidence unsfasiory w0 tbe Goverzoent o sitzuned wil wud claim reparable. or U the propenty is Jost or desuoved, the claimant showd sut=:
eTAD 3T ALLDONTY 10 At raileDents as 10 the ongpunal cost of the propenty, the date of purchase, aad ¢

v

M aamas: ol w fle cluiz for both pesczal injuny tad prepeny damage, value of the propeny, both before and afier the acodent Such suiements s~ .2
c= for bext mux be sbowe = wem 10 of s form Sepamie claums for be by diunteresiad competest pemons. prefemadly reputadle deasems or eToas

Fenma 31y asé projenty daage att hot acsepabdie faziiiar wath the type of propeny caseged OF by w0 OF DO COmpel=ee
Toe amoist cle=ed should be subswaciated by compeient evidence a8 Méoers and shouid be centdied as beung 1ust and correct
f2liewy Any further iasirvciions or wmiormation necassary 1 the prepanatios of yooo

fe L= sippom of cla= for persozal isjury or d=mth, the clairoam should submit clam wil be furrashed upon request dy the office in€iceied 12 iem #1] oo 22
2 wmmem e by Ot alisading phyician, sbowing the satuce and eatemt of revense uoe

=T, S saiare asd estemt of vesiment, the cegree of permasent diadiny, if (&) Falere 10 completely erecute this form or 10 supply the requesied maicma
ATy, e prigmona o the pemod of hospialzason, or meapaciistion atachung within 1wo years from the date the alleginons acorued Sy rencder your cla=
temoes bis for medizal, hospital, or bumal expenses asnually incurted. “avahid™,

INSURANCE COVERAGE

In order that subrogation claims may be adjudicaied. it is essential that the claimant provide the following information regarding the insurance
ceverage of his vehicle or property.

17. 2C YOJU CA23Y ACCIDINT INSURANCE? T YES, IF YES, GIVE NAME AND ADDRESS OF INSURANCE COMFANY (Aumber, sireet, city, Siate. crz
Zip Coder 49 PSUCY KUNEER. T NO

(1) AT=rican Nuclear Insurers, 270 Farmincten Ave.,
(2) Reoer Insur., Co. leng Grove, Illinecis Policy No. TA1084

14

-
-
-

arrincten Ct. Policy No. 1353

TE ~avE YOU FLED CLan ON YOUR INSURANCE CARRIER IN ThHIS INSTANCE, AND iF SO, 18T ’ 1§ 1F DEDUCTIELE, STATE AMOUNT
tJ. COVERASE O CEDULCTISLE? o
' vilast Ok &NI - $100,000.00
Defustible Keper - $100,000.00

29 F CAM HAS EIEN FILED WITH YOUR CARRIER, WHAT ACTION =AS YOUR INSURER TAKEY OR FROPQOSES TO TAKE WiTH REFERENCE 10 YC.4
SLAINTY 1[1 48 necessery that you asceriain these fucts)

Fa.Ten=s to cate (as of 12/2/80)
ves I8 $96,256,228.00
cCFal §48,128,114.01
fenelec §48,128,113.92

NEN

D052 s, Toav RUBLC LABMITY &%3 FESRIGTY CAmaCE INSUSSNIET 5 YES o YES, G.vi nawmf &%D ADIIILE OF INSURANGE Caf
3% Nowmeyr, wreet., city, State, wnd Zip Coder T5ND .::'C‘..‘.e.‘.‘:'." ca2Tace - as aoove No. 20
P ie tigxilivy Inscrances: i e ) ) o
o7 Mumeat peomle Tmergy Liability Undenwsitars, 212 N, Michican AVE., Cricaso, I..
2 tiisleze Teermy Tiz=ilisy Imeur, 2esoc, 270 Fazingten ave., fezmingten, CT

o SF0 . I81h Cmitimend 21 STaniats FOLm 93 34K (ler o ‘
|

e T R R N T I T B S P IL or
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" General Public Utilities Corpcration, :
:Jexrsey Central Fower & Light Cempany,
.Yetropolitan Eiisen Cc=pany and :
{ Pennsylvania Electric Cexpany CLAIM

¢ H Docket No.
v.

.
.

T

Nuclear Regulatory Com=issien.

- --------x

General Pabtlic Utilities Cerporation (TGPU‘) and its
cperating subsidlaries, Jersey Central Power & light Ceo=gzany
("vC?al"), Metropolizan Ediscn Cexpany ("Me:-EE") and Pennsyl-
vania Zlectzic Company ("Fenelec®), bring this claim against the
RNucleas Regulatery Ceomzission ("NRC®) allecing as follows:

f 1. 7This is a claim arising cut of the Mazch 28, 1979

:

‘accident at the nuclear eleciric generating facility kaown as

"

Three Mile Islané Unit Ne. 2 ("T™MI-2"). Claimants seek damages

agaiznss the HRC under the Federal Tert Claizs ac

"

+ 48 U.8.C,

curiséictieon

2. Jurisdicticn is based cn the Tederzl Tort Clai=zs
'Act, 28 U.S.C. § 1346(d), anad regulation 10 C.F.R. § 14.1 (197%).
??his is @ clain zgainst the United States for money dacmaces for
injury to and lcss of zroperty caused by the negligeat and
wrengliul acts ané cnissicns of employees of the NRC while acting
within the sccpe ¢f their enpicynment. -

This clain is filed Defcre the N2C for dispesisticn in

accociance with the gesvisions of 28 U.8.C. § 267% and )0 C.F. R,

§ 14.2 et see.

—_— ——
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88 its princizal place of busgiress in New Jersey. GFD is an

invester-cwned publiec utility heoléing comzany, operating pure

i

suant to the Public Utility Holding Ce=zpany Act of 1935, 15 U.S.C;

§ 79 et sec., and owning all of the common stock of three
cperating electric company subsidiaries, claimants JCPilL,
Met-Ed and Penelec. As used herein, GPU refers to GPU and 211
of its opcratin§ subsidiaries.

4. Claizant JCPiL is incorporated in New Jersey and
has its zrincigal place of business in New Jersey. JCPslL sells
electrical energy to retazil custcmers in nerth-central,
east-central, neorthwestern znd western New Jersey and to ciher
electric cenmzanies and entities for cesale.

5. Claizant Met-Zd is incorporated in Pennsylvania
and ha; its princizal place of business in Fennsylvania., Met-=d
sells eleztrical enercy to retail custcmers in sastern, east-
central and scutheastern Pennsylvania a2nd %o other electric
cenpanies anéd entities Icr resale.

6., Claimant Penelec is inccrpcrated in Pennsylvania
and has its princizal place of business in Pemnsylvania,

Fenelec sells eliectrical enersy to0 retzil custcrmers located in

- western, northern and south-central Peannsylvania ané to other

electric companies and entities for resale.

7. JCP&l, Met-td and Fenelec zre co-owners cf the

-

nuclear electric genecating facility known as Three Mile Island

Bnlt Xo,. 2 ("Sxi=3"), ¥ is lccated in lendenderry Townsiiz,
|

fennsvlvania. Met-Zd owns an undivicded 508 interest in TMI-2,
ané SCPsl 2ané Fenelec ezch own 2n undivided 25% interest in

—_

TMI-2.  Mez~E2 is the cperator of TMI-l. The Atcnic Enezgy

semmiggicn igzsced an

- -

" m———
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-and distribution facilities of the claizants are physically
_interconnected. The operations of these electric facilities are

‘centrally cocerdinated within GPﬁ to function 2s a iinqlc.

the englineecsed salfety systens tihat centrel the nuilear ceacs

wvere suzplied by The Zabcock & Wilcex Cempany ("Bew").
”—_
8. All of the ma2jcr electric generation, transmissicn

integrated electric utility system known 2s the GPU Systema. The
¥
ene-gy cenerated by TMI-2, when operating, is comincled with

the enerzy cenerated tihrcughcut the GPU System and is transmitted

throughcut the GFU Systes and distributeé to retail custocmers cr

"

scld t0 other electiric cczzanies ané entities for resale.

9., The XRC is 2 feceral executive agency, estatlished

by the Enecgy Recczanizatien Act of 1974, PL £3-438, 88 Stat.

1233, 42 U.S.C. § S5El4 et sec., 2s a successor agency to the

Atonmic Znergy Cemnission. As used herein, NRC refers to the

sTesent agency, its predecessor, the A:cmic Zaergy Commission,

né all present ané fccmer éivisicns, cffices, employees and

.‘)

agents of the NRC. 32y statute, the NRC is charged with the

establish=est of "standards ané instructicns to govern the pos-

—

sessica and use cf specsial =uclear =ateczial, scusce sasersizl,

byproduct material as the Cocmmission nay cdeen necessary or

™~
1]
o

desirzble to prcmote the commen defense and security or to
srotect hezlth or to z=ininize éanger to lile or property.” 42

U.S.C. § 2201(d).

= 10. The RC has the avthoritv and duty %to reculate

the cdesicn and cperation of ccmmercial nuclear power plants .

withis the Unitef Statss. I8 the 1974 Enezyy Reorzanization Acs,

HAS S "prassTite suck Tegilaticme

g3k, Congsess acshecisef ke
— = —

- .- - -
 ezdecs 18 it =3
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lcop by the secondzry loop was

forth mandatcry agency

facilities used iz the ccndics cf such activity. . . " 42
C.S.C. § 2201(i). The NRC has prosulgated regul cns setting

operating procedures which are set forth

the Code of Federazl Regulations, the NRC Regulatory Guide, the

NRC Manual, the Office of Inspection and Enforcenent -Manual, the

St;ndazd Review Plan and cther crides, manuals and publicaticns

wh:ch, in relevant part, are descr

ibed bSelow.

e me—-- e

11. In the cperationzl exercise of its statutory and

= - N =

regulatory cuties, the NRC (?éucei GPU and Met~-Ed to rely and G20

and Met-Ii2 éié rely upen the NRC to warn cf defects in eguipment

analyses, proceiuces and training affecting the cperation of T

The XNRC, in
\-
and regulatory duties,

2 of which the NRC was or shoulé have teen aware.

rcise of its statutory
P N e o

iﬁduce& GPU and “et-?‘ to rely ané G?U znd

vet-Ed dié rely upon

+the NRC to review w‘:h due care the ecuipment, analyses, pro-
w

tted to tx

for nuclear

cedures ané ¢
__————‘-'_—-
%RC Sy nuclear eguipment venfcrs and
e e —— ———— e ——————————————

The Mazch 28, 2ccident at TMI-2 o
132.

ining slant cperation subni

ruclear plarnt lic

ensees.

1879

AeMas while

Ca Mzrch 28,

=uT+2 was Cpecating &t adout §7% ef

generator shut down or "tripped” due to suvééen leoss

water. Under NRC regulations, such an unscheduled turbine

cenerator trip is anticizated cperaticnal occurrence®™ which

is reguired to Dbe a=ned fer in the desicn of 2 nuclear plant

the gTizasy

A8 wWith

reduced substantizlly. Within

val



.l

TR LR S AT LT e

sess.Te.

csées tc relieve the excess

13, Several seccnds after the pilct-cperated reliel
valve hagd czened, the ceacicr shit down or "scra=med,” causing

e zressuce in the reacters coclant system to €rop to within

r

e

ts normal range. At that point, the pilot-cperated relief

valve should have closed.

14. In fact, the pilot-cperated relief valve impreop-

y %*a2iled to close and, because cf a lack of instrumentation to

n
"
-

o

ndicate clearly eithers the csen gcsiticn cf the valve or the

‘existence ¢f flow threugh the valve, the crerztors at TMI-2
1 ""\—

b

were aware

’

Thereafter,

f

2% the valve had faileé to close.

"
"

ities cf cceclant water and steam escayed through

&%

0"
(A

ségnilicant ¢

"

the szusk-czen valve, and a "less-cf-coglant accident” was in

\BsOGTessS.
\progress.,

)

-

: 185, As mcre coclant water ané steam escaped, the
sressure ia the reacicr coclant system continved to érep.

Withiz apsrexizately $ws minuzes, the pressure fell to 2 level

at which an engineered safety systen began rroviding high-
: . ' .
sTessure injection

£ wates into the reactor coclant system to

':e;lace ¢he lost coclans and ansuse that the nuclear core was
prezected by coeclant.

16. Apgroxizately five minutes zfter the 4:00 A.M.

the high-zressure injecticn of replicement coolant inte the re-

2cscs, inm sccoriisce wish EiW-supplied limics and grecautions,
srocedures and traizing, which the NFC had revieved as cescrited

“"w

- —

¢ —



a
-

St .

~ V. :

e 2 ¥ \."/
« ? na'
wt,
o

. paterial from the rupiured nuclear fuel core spread througheout
the surrounding ceactor eguipzent, furiler danaging and contamin-
#

.

cdessre; cicns ¢f she nucleer Z:el ccore.

R
eiaily g

ting larce porticns of the nuclear stean

equipment and structures in the TMI-2 containment building and

in the adjacent fuel auxiliary and intermediate buildings.

THE NRC'S V’G'IG NT PIRFORMANCE 2ND
wISSY ERATIONA TUTC'IONS

—v

18. Prioz to the March 28, 1%7% accident at TMI-2,
ehe NRC beoth hzé reascn to xnow and ac:ually knew that there
wvere defects in the eguipment, analvses, ;:oceéures and training

— o R _—— -

suzplied by 24w for TMI-2. Notwithstanding the statutery a:d

rec:latory duties of the WAC to warn nuclear plant licensees of

such defects, zné notwithstanding the rel

‘en the NRC for the dissemination of such warnings, thc-igg__
necligently failed to warn GPU or Ve:- of such defects in
TvI-2., That failure tc wasn Ty the NRC was a proxinate c;;;;

. 02 the Macch 28, 1579 sccicdent. .

19. Cflice of

to insgect

"2scerzain the status of comrliance

sules, regulations, orders and

{ilavestizate incidents,

-
P
n

n

o

n

(]

i
"

0
<
e
"
15
0
9
"

llezaticns, and cther unusizl circumsiances involving -atters

2 - - Py : F 4
8 ke nuclieas BRE jecziscie~

- to 2scer+zin the facts and to tzxe cr

accicns.® NEC Manual Ch. 0127 (1878).
30. =%e XA zec:lazicas z=aniaze that the URC Sisseni-

supply system and other

liznce by GPU and Met-Ed

gccicdents,

recommend atcropriate

~zze 2mcng .icemsgses o muTtlair Fover p.ants iafsr=atiss Sezives
e

frz= cpezazing #xzeIiente &z 3ld =uelsar zlants in the Chivesd
-
geazes, imciuiinmg daza on Iomponent falluiTes and przceduse

P —

— -



shanges. 10 C.F.R. § 1.64 (1877); XNRC Mamues Ch. 0127 (1s78).

-

The NRC reguires licensees o repsrt unsched:led incicdents crf

0
~
-

‘events which iavelve varizticas from regulaticns, techni

specificaticns or license conditions. 10 C.F.R. § 21 (1877); WRC

{
“Regulatory Guide 1.16 (1875). The reports, called licensee Ivent

‘Reports, are submitted to the NRC Office of Inspection and: ;

Tnforcezent to 2id the NRC in obtaining corrective acticn at the

reperting plant and in preventing 2 similars occusrence a2t cther
suclear plants. The directer cf each division within the Office
5f Inspecticm and Inforcexent is required to "[e]valuate licensee
event repcrts and Recicnal repcris to identify generic sreblem
&g to dezermine =he significance of indivil:ual incidents. . . .
NRC Manual Ch. 0127 (1978).

21. The NRC 0f%ice ©f Inspection and Enforcenent is
respensible for evaluating licensee and NRC responses to inci-
dents or a2ccidents to “assure adeguacy of the overall response
=5 the incifent cr accident." The Regicnal Zirector nmust

review significant events, zllegations anéd Investicatory findings
¢ ’
for matters Naving generic azplicabil

ty. Fegicnal Inspecticn

né Enforcesent Dizectsrs are reguired to review 2ll reforts
sandated by NAC regulations, including 21l licensee Zvent

ieports. NRC Manual Ch. 0127 (1978); Inspecticn and Inforcement

va=uval Ch. 1110-051 (1978).

22. As the primacy recipiexnt cof plant cperating data,

the KRC C2Zice of zInspecticn and Infsroernant is seguized by

reculations to analyze and disseninate impcrtant safety informa-
=ien to cther W3C offices an¢ to 2ll nuclear plant licensees.
e va=ual Ch. 0127 (1978). Cne cf 2te zrinciral methtels used
B okg UES offisg gf Tngpestizn gnd EThfszremant for afvising

==e¢ igssanc

ad 3utleeinmg 3=d Cizeulacs. 3Zeceause c¢f the l-pertance cf tlhese

-1



1ar facilizy cz cpezatica.

mczices fcr wasning licensees of pcssille defects and safety

sroblexs, KRC offices cther than Ins eztiecn and Enfcrcement,

u

-such as Nuclear Peactor Regulaticn and Nuclear Materials Safety
"and Safeguards, also recormend the issuance of Bulletins and

. Circulars on particular subjects. Inspection and Enforcement

"penual Ch. 1125-052 (1578). NRC regulations direct all NRC

staff to be 2lert to any information which has potential safety
significance. The rezulations reguire every member of the NRC
staff "to be 2ler:t to the ezergence of infcrmation -- from
u=side ssurces or within the sta2ff -- which is new, potentially
i=sortant, ané poterntially relevant tc cne or mcre pending

sroceedings.” Inspection ané EInfcscement Manmual Ch, 1330 (19878).

23. NRC reg:laticns izpcse_a Suty on the NRC Office
e —— =g

‘of Inspecticn and EZnforcement to _issue Sulletins recarding

——

tters of "safety, sizfecuards and envircnmental significance*
‘q\_

for nuclear rlants and to requi:e that licensees take specific

asticns as a Tesult o of szfety-related desizn inacdeguacies,

—— et

ecuipment def.cts, cperating inadeguacies, =mazlfunctions, er any

other f:;;;:es of a generic 3 tuze that have occ;;:e,_;;.l simi-

3
w

ulletin reguires licensees to

_inspect for and correct the inadeguacies described in the

3ulletin. 7The Inspection anéd Enforcezent Manual requires the
issuvance of 3ulletins when an event or cendition is ceneric
and izpertant to safety. Inspecticn and Enfcrcement Manual
Ch. 1123-031, 1125-042 (2278).

24. GPU ané Met-Zd relied ca tlhe NRC to ccxm ply with

the cemprehensive reguiremenss of cata cellaction, analysis and
éigse=inazicn set forzh in szaztutes a2 rezulaticns. GFU and

“e3-E2 rellel on tre URD o lrsue vaznizge 88 Segzizad kv UpC

sgecigsisag, Mas=EE& mainckined 2 formal prigTam 222 the teview
— - - - -
&2 commanicsziens fre= the £Ifice of Insrestien and Enfeccesent

eg datec=ize vhether azy aiverse condizicsrn zepozied by the IRC

PR -
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the' epeaceser of

& -
-

b1
"
0
I
il
ot
.J
e -
"o
po-

isseinezed infermatien

-within Met-Zd and reguired zrompt rezlies 2ad

-

‘actieon.

4 TEE NRC's NEGLIGENT FAILURS
70 GIVE WARNING 3ASZID ON
THE DAVIE-SESSE INCIDENT

o

.

25. 1In September 1977, a less-of-coclant accident

occurred at the Biw-supplied Davis-Zesse I nuclear power slasnt

of the Tcledo zZéison Company. That accicdent closely zaralleled

the events which ozcurred 1B menths later at TMI-2.

26. TFolleowing the Septesder ¢§77 incident at Cavis-

e ———

the NRC negligenzly fai

Sesse, led to perfcmm its dusv (a) 20

aceguately to investigate asd ascerzzia the facss, (b) to_taxe

— e ————— . ——

and reccrmend apprcEriate acticn and (e) te wasa Met-Id and

plants of defects in

e

Sivi-suprlieé nuclear

cther licensees of

- — ——

esuizzent, znalyses, procelures and trzining which the NRC had

———
gisccvearesd or shoul .zvc ciscoveresd as & _rasult of

the lavis-

— —— —

Besse incident.

e —— e

These neglicent fzilures contravened NX

~—— —— e T—

Sties Ilzmposed Dy statute znd regulatisss and were incoasisten

teh ditias

- reYeis vm 2 P - A% g
sTevicusly cnlertaken by e N:RC.

The NRC shus
—————————————————

seglicently perforzed and negligenzly cmitzed to perform cpe:n-

tional fincticns Sendised Iy statute, NRC reculations and Fast

dgency practice. IZ 2 procrer warning had been given by the XRC,

194*—:Z:TE'Mave Seen

avoicded,

the TXI-2

acciéent cn March 28,

-

-

the Davig-tesse

o0

'
"m
"
b))
o

"
"

v WEZ1S

Flant was cperating at 9% cf f£ull power, a suéden less of

feecdvater caused 2 turbine generater isip. When the pilote
creratel rellef valwe subseagrently opensd 2@ f2ilef to close,
@ Savis-lesgse T_oant snzecsliencel & losz-cf-cecclant accidane.,

ra4 3 & 4 ~Fo8EE T8

asledsien

Terlacerent coclant acstivated automatically. The Savis-Zesse



'i_-

W

\\\\\\;f?li'f valve. Just as hazspened later at TNI-2, the water level

nucless steas sepply srstex Cenign €18 net have a éirect ingdi-

o
LAY

‘cator of whether the pilot-cperated celief valve vas cpen o

, closed or whether there was a flow cf coolant through the

Ji;§:S;“E'es:u-ttc: b.g:n to i se, n'sleaéinq the operators into

fconcludinq that there vas no less-cl-coolant accident in pro-

- - —

g.ess. Acting pursuant to NRC-reviewed lizits and precautions,

a3, the cperatcrs 2t Davis-Besse then

srocedures and trai Y
\\ - terminated the high-pressure injection of replacement coolant .
into the reactor ccolant system. . L
L]

28. Immediazaly folliowing the Seztemder 1977 Davis-

Sesse incident, the XN2C Degan an investigation, as reguirern by

r

10 C.F.R. § 1.6& (1577), wkich included cperater interviews and
zeviews of plint cperating date, eguizment and cpec-ater action.
29. The NRC conducted 2nother investigaticn of the
Septenber 1977 Cavis-Zesse incident during 1978, which resulted
in the NRC ixplamenting & zevise? fzerating Procelure for Cavise
Zesse, ées::ibed nore fally below at zaragceph 34, : .
36‘ As a zesult of the investigaticn ané analyses of
Zacts, which regulaticns zesiired the XRC 0 pesicam Zcilowing

_the Davis-3esse incident, the NRC knew or shculd rave known the

telioving:

(a) Therze vere defects in ezuiznment azplication
and instruwentation of the Cavis-Zesse plant, including exces-

sTre

sive zeliance ¢n the Riv-suzplied piles-cperated relief valve te

Sed € T aNT S cor -

cpen and close 2nd a lack of instrunentaticn to indicate the

valve pesitiecn:

previcanily wezscied B 3%

Fgdlio® SR A28.3 20 sfaTiacesy serentiac Breazs in e ctoinns



& Zailuce to azalize adaguacesly poterntial tresks lccated at zhe

tep cf the pressitizern:

i (c) There wvese cefects in the lizmits and pre-
-cautions, procedires and training reviewed Dy the NRC which
i==sroperly éirected plant operators nct to permit the pressuri-
zer to beccme filled with water or “"go solid;*

() There were defects in the operazting and

l.'&m“ .-

‘ezergency procedures, including procecures which iz properly
?e-“ ttec ;’e:z‘u'c ter=in .icn of high-gressure injection

-e‘o:c the cperators had 1:c“ti ied ané arrested 2 loss-of-
ceclant accicdent:;

(e) Cnanticigated bciling ¢2 the water in the

reacter coslant systeh at Cavis-Zesse had cazuseé a rise in

- -

ressurizer water level which misled zlant cperators into cen=-

‘cluding that there was no loss cf water frox the reactor coelant

szstc:.

! 31. Each cf the defects ané cperazting prcblerns set
fcr+h in paragraph 30 were generic prcilems afZfecting TMI-2

? né other Big-suzplieé nuclear plants because these plants con-
: -

‘tained similar eguirment ané instrumentation ané relieé upon

fsi:ilt.' srocedures and analyses. NAC -egulaticns requirec the

Cc—ﬁ~ssion to "[notify) licensees regardéing generic problems

. Adln RET

‘10 C.F.R. § 1.64 (1577). Neversheless, the NRC negligently

1
¢3iled to nctify licersees, including Met-EE, of these "generic

srobless,” which it knew about or should nave xnownm atcut as 2
‘result of the Devis-Zesse incicdent. That

ilv
t=e accidens ast TMI-Z en lizzch 28, 1§

'so as to achieve aprrozriate precauticnary cor cerrective action."

re was 2 proximate

cause cf 7%.
33. The NRC megiigzenziy Sissaminated Tz nuclear plant
tisemgees, imsiudinmg Nes-I2, summaries ©f Licensee Ivent Rercois

segazding zhe Zavis-Zesse Incicent WRIS

e 1 /




5 gz22ccs a2t Savis-3esse Ead Fres a--:e’v tecminated high=

pressure injection befcre celerm ining whetlher a less-cf-coolant

accidcﬁ: was in progress. Toledo Edison Corp., "licensee Zvent

cho NF-32-77-16," Docket 50-346, to%er 1977.

33. The NRC acgligcntly disseminated to nuclear plant

11ccns¢¢s. including Met-Ed, a summary of an erroneocus supplo—

R B

:cntnl Licensee Ivent Report on the Davis-Sesse incident. That

~—epor‘ errcaeously concluded that 'Io],c*zto: actzon was t*melv

2nd preoser throuchout the secuence of events.® As a result, thc
¥ < i

NRC fa2iled to warn “ct--d that the Davis-Zesse cperztor_action

————

nad aggravated the less-of-coclant accl ident by terminating high-

pressure injectica of coclant. Toledo téiscn Cerp., "lLicensee

_Zvent Report: Xp-32-77-16 Suprlement,” Docket 50-346, lovember

: 1977.

3 34. Mcre than 2 year after the Davis-Besse incident,

the NRC implemented new cperzting rroced:ires for Cavis-Sesse .

)' —— e — —— i ——

to prevent a recurrence of the Seztemler 1677 accident. These

e ——
procedures stated:

*wcrz: Priecr to secur
insecticn), insure Tt

--4‘

I [high-pressure
2k coes not
exist in the ::es--.; " < s as & salety
. valve cr an el ec::c:a: 4 33 [i.e., pilot-
r operated) relief vzlve stuck oFen. A minimum ‘
}) B decay heat flow of 2800 ¢pm is reguired
N J : grior o securing high-pressure injecticn.
)fj’ﬁﬁ l’ ' If the lezk ha2s been isclated, the high-
« : pressure injection fump can be shut down
c!:e: RCS [:cac’cr coclant svsten] p:e:sure

r

Ud}vr" incre.ses sbcve the shutoff head cf the
\ p\:ﬂlp. .

\\\\ mavis-3esse No. 1, Smergency Frocedure I? 1202.06, "loss ol

2=t zné Rezctcr Ceceolant Pressure.”™ The NRC negli-

gensly failed o direct tle i=mzle-entaticn cf this new crerating

N
O
0
b

- . % - » o . 1 .
-e =y licensees 2% ciher ZivW-sursllied nuclear roints,

28, == adfizien 3o relsasing incimplete, erzconects

ari =isgiesding Licensee IUent FeZlIrts sezaziing the icss-el-
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-

R SRy

€2c.ant 2ccident at Davis-Zesse, the NFC Cffice of Inspectieon

and IZnfoscecent nezlicently failed to issue any 3Stlletin oz

" Cireular wasning licensees of 3iW-supplied nuclear plants,

cen AW .

including Me:-Zd, of thre deficiencies in ‘the eguipment, analyses, -

srocedures ané training which the NRC had discovered or should
have discovered as a result of the September 1977 Davis-F:.:se

incident. As a result of its investications of the Davis-Zesse

incicdent, the NRC knew that the eguipment and procedural defi-

- — —

ciencies were generic to Biw-suzslied plants and that the sub-

stit"'cd opezatiang ;:oced:&c was Important to the safe operat icn
cf the plait in that it instracted cperaters tO take steps

whick would avoid ccre uncsvery. Thus, the FRC knew that a

Bclletin was nmandated by NRC reculaticns, see paragraphs 22-13,

sucra. Nevertheless, the N3C negli ntly failed to_issue a

———————— —

Bulletin.
————————

36. Section 208 of the Iner~y FRecrganization Act of
15874, as anended, zeguires the IRC to determine which incident

and events rerresent 2tncrmal Occuirrences and to Tepcrt those

Adaos=al 0cc"::¢ ices to Congress. The NRC must disseminate

-

0

Abner=al Cscurrence to tha publie

anferzation selating to an

the NRC has learned of its occurrence.

"

e

within 15 éays a
inspection and Inforcenent Manual Ch. 1110. “Abnormal Occuz~
ences” include

"Design or Safety Analyeis Deficiency, Ferscnnel
Ersor, or Frocedural cr Administcative Inacdequacy:

1. Discovery of a =ajer canditicn not specifi-
c2lly censilezed in the Safety Analvsis
Repost (SAR) s technicel specificasien r

%2t reguire irmeiiate rermecial action.

- sennel ecccz ¢er srecsedurel édeficiencies
X Sesuis i Jzas of plant eapasilizy
sezlcr= eesaniise psfecy fanetiens suelk
T B FLTANIAL Telease £F saficactivisy
excese 2 10 CIX ZFars L9 gsidelires
. gl pEPit slaze€ Tratsisnt
ggsilent emercency
8 e egnsral ood

13

e e -



saapaction and Tsfeccenent Januel CR. 3110, Appeadix 3. TN NRC
xnew that the procecure which misleé crezaters at Cavis-Sesse
. presaturely to terminate high-pressure injection vas a "proced-

- '

vral deficienc|y),” as defined by the Manual.

37. 1In viclation of NRC zeculations {(Inspection and

o AT .

Zaforcement Manuazl Ch. 1110, Appendix 2), the NRC negligently

e —

failed tc classify the Septamber 1577 Cavis-Sesse incident as an

I b e . Tt
s>normal Occursence in its subseg:uent guasterly or ainnual repoct
ts Congress, thereby failing to warn licensees of other Biw-

S —

sagslied =uclear power plants, including Met-22, of the defects

ané cperating problems cevealed Ly this event which reguired
i=ediate remedial 2cticn at sinmilar zlants, such as THMI-2.
38. In addition %20 tr> failure of the XRC to wazn
- licensees of Biw-supplied nuclear plants cof defects and p:cble:s,:
of waich the HRC was aware as 2 result ¢f the Davis-Sesse incid-
ent, the NAC negligently failed o act in cther ways to inves-
S ———..
tigate, discover and wacn licensees of cdefects of which the NRC

should have Bcen aware 2s a result of the Cavis-Besse incident.

These negligent failures by the XEC have been documented by the

WRC i a fcour velune repost which the NBC azproved, sublished

and released in Januvary 1980 to the publie, entitled "Three Mile
" 1slané -- A Zeport to the Ccmnissicners and to the Public”

(hereinater "Special Incuirv"). The NRC, in its Special Incuirv,

.-

aéniss that

"

(a) NEC sz2ff zecsscanel incorresctly aévised the

NXRC Adviscry Committee on Reactor Safety (ACRS) that the ceonse-

geences of 2 less-cf-ccolant accilent, such as had cocursed at

Savis-3esse, £i8& ot need 3 e exanined Ior a reacter cperatiny
g2 $ull Pruss se g8 TNS=F weuld ke zn vazek 2%, 1909 .- Basaire

.......




! direst its inspectors to resclve this issue.

{(5) w ; : % £ it sh2sld ex~
ani=s the 2as3is fer & isi c-eratcrs at Cavise
3esse to termisate high-pressure injecticn, the NRC failed to

(Special

Vel. IX, Part 1 at 152)

39. E=ven though the NRC knew or should have kaown
that there wis an unreascnably high raze of failure of pilot-
cpereted relief valves supplied Dy varicus manufacturers for

= errcneously cencluded that the failure

cf the piloz-crerated relief valve at Cavis-Sesse in Sertexber

sucleaz glants, the

i277 Rad ne safety imzlicazions for otier nuclear plants cea-

aining pilot-cpecatel relief valves éesicred by éifferent

zanufac Another failure cf the pilot-cperated celief
valve occurreZ at Davis-Zesse in Octoler 1§77, while the NRC
was investigating the Septezber 24 iacident. The NRC, in its

gcecial Iacuiry, the NRC kmew that "similar pieces

cf eqguiizment with cexzaradle srobladilizies of failure and similar
failcise mcdes were installed cn cther 34W Flants and, in sone

?
cases o all zressurized water rzesctess.” (Ssecial Iacuirv,

Yol. 2, Pazt 1 at 156}

40. The firmal rezort of the NEC Inspection and
Eafoztezent inspecteors in Regiea IIXI, <here Savis-Besse is
leccated, fziled to identify the generic implicatiens of the

Savis-Besse incident, including the misleading Tise in pressur-

iier water .s Ql, i@ NSSTTeCT CrelaiiT reszconse o soessClices
level and the nisleading lizits ané precauticns, procedures and
-

sreizing, seviewved By 2he YRS, whisk k1 éizected that srretecus

sivig=-%esne ineifenz.,
2.6 caze £22:.2 Ravce nnewn fzem cihar

SESeives <hat ILtF pracieus svelizasiens ¢f



|
r
f

2ant, analyses, zrocedures and triiaing vese inadegiaze.

v i .
- C?—i

$ the NRC Special Incuizv admizs, the HEC chitted to teed these

e

early “precurscss,” just as the Cemmission later fa2iled to

respend with éue care to the Savis-Sesse ‘incident, as described

LR RN

a2t pacagrazhs 25-40, sudra. <These earlier precursors included:
(a) In 1971, the Atomic Enercy Comnissioa, the
Frececesscr agency to the NRC, was sgecifically advised that a
s=2ll-break lecss-cf-ccolant accident 2t the top of a pressurizer
-~ 28 was to cccur at 'TMI-2 on iarch 28, 1879 -~ could cceate
=isleading signals, theceby intesfesing with high-pressure
injecticn of cceiant. Although the NE2 was thus on notice
'2e misleading sigrals cf water level caused

by sush an accident, the NRC negligen:ly failed to perfcrm that

analysis or reguire surppliers of nuclear eguipment, sich as BiW,

to pecfcr= that analysis. (Special Incuiszy, Vel. II, Part 1 at

125=40)

(5) In 1975, the XPC cenpleted a conprehensive

Teport on nuclear reacicr safety, "The Reazctor Safety Study

(WASE-1400) ,% which ccneluded that small-break less-cf-coclans

—_—'—__- " &% - 3
azcicdants -~ such as the failure cf a gilst-crerated celief

valve %o close -- were among the highest precbability risks in

& avelsar plant. (S»esial Ianguirzv, Vel. I, Part ) at 142) Yet,
Nev—

the IRC failed to analyze or reguire =ucleas eguipment suppliers,

such 28 24W, o provide adeguate an2lyses of small bresks.

S

(€) In 1977, the XRC s:bsgeantially igncred &

- - B 4 -

Tepost prepared by Caclyle Michelson, 2 censultant to its 2dvige

ery Cezmisttee o Feacstisr Saleguaris, wiich put the NRC ea notice

TRET Neituer tXke smal.eBTeasit amiLysed rupriied Ly muelear eguise

te s wes me
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' accordance with the NRC's statutory and regulatory duties.

N - -—— -
eV eaClie

CE AP CNIEEIONS

-

BATICHAL FLHCTICNS

42. GFU and.Met-Zd relied on the NRC to issue warnings.

S ———— '

of defects in equipment, analyses, procedures and training in ;
'

43. 1If the NRC had exercised due care in investigating'
the Davis-Besse incident and aznalyzing other precursors, and if :
the NRC had issued corsect warnings of generic sroblenms in 33W ‘

eguisnent, anzlyses, r-ecefures and training, GPU end Met-Ed

nt, instoumentation, procedures and

wouléd have haé the ecuizme

{

sraining reascnably neeled to aveid the accident on Mascch 28,
a579.

44. The negligent fzilure by the NRC to issue Bullet-

' ins, Abnormai Occusrrence Reperts and cother warnings reguired by

statute 2né NRC regulaticns was 2 proximate cause of the March 28,

1979 accident a2t TIiI-2.

NRC'S XESLIGENT INMFLEMENTATION OF
PEVIEN RECUIREITNTS

1979 acciéent

45. A prexizate cause cf the Maczch 28,

&t TMI-2 was the failize ¢f the RRC to zeview with Sue caze, ¢

in accoréance with statutes ané cegulations, the eguipmens,

analyses, psccecdures and training sugplied by 3iW for TMI-2.

46. Pucsuant to statutosy and regulatery authority,

the NRC issues licenses fcr the ceonsgtructicn and cperation of

each cormercial nuclear power slent in the United States..

(62 T.S.C. § 2133(d)). The NRC
*is Tespensille oy managing safezy zevievs

sFuetien sermits ang

CPesating Jitenzen 225 TaasicrE And @A
SL2n8 84 suanfart it $8ignur evasiates
stsrnises Fpecificasizis « +» 358, sezizems
SETERLS0: ZUTLONE 252 3t tE mevkaringl,
SISO, A58 ZAteTi P ANpLSNNRiZY sl
¢Z reseisz sysiems, ccre perlssmance, avxiliaczy
$8TeRS, eensTEl systene, mertharnisal ecmpisenss,
SEESTRT BITUSTITeR, 3nE Fever ETURiemsS.t

oF B:sF:h § <o 1RPEF),

-
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" » . > - ot & s
The NRC Offize cf MNiclear Teactir Zegulatics

“revievs

applicaticns [Jor licenses) and issces licenses . . . and

evaluates the health, safety, and environmental aspects” of a

.

Plant prier to the aprroval of a Preliminary Safety Analysis

fnc;ott ©r a Final Safety Analysis Report, waich incorporate the

fcqui;:cnt vendors' analyses, evaluations and descripticas of

. e -

cperaticn of all compenents and syste=s. 10 C.F.R. § 1.61 (1877),

§ 50.34 (1§78).

47. The NRC 0fZ%ice

by statute o0

.

eview the safery ané safeszu
ilities, =atecials,
FaCh Teview functiens skhall

be Jinited te menizsrizg.,

"W o

[ -
nnmnu
¥ -

sending upgreding of systems cesis
vent substantial health cr safety

42 D.S.C. § 5843 (b).

48. Applicants for nuclear plant coastruction pernits

must sutzit for NRC review 2nd azszroval

ia® Zoz th i0 ¢.2.R.

- el

srcposed facilizy,

Principal ceeicn criteria "estadblish the necessary cesicn, fabri-

o
"™

catieca, ccnhstriction, Testing, an SEAS

izserran

sIecIures, srstens, ang ceczsnents

10 C.F.R. § 50, zppendix A. The NRC has

Design Criteria and has 2 duty to review

for conformance

———— .

=inizus requirements for the principel Zesig
oiail "3

acizal design critez-

§ 50.34 (1878).

of Nuclear Rezulation is reguired

nce reguirerents for

t to safety. . . ."

sremulgated General
eguipgment and designs

to the General Design Criteria which "establish

—

8 eritezia® for

e ———.
all commeszcial nuclear power rlants; .

Fromulgated ané has a dusy

s¥. GFT and Nas=if zelisf 2= =%
e3uipTent, anacyses, pristedires and sraising

-l 8888 Cpezazicn ¢f ThIe..

@ NRC has fatther

0
D
S

0

to enforce additional design reguire-

C.P.R. § S50.

seview cf 24

peevile f2r che

These
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Negiigent Raview azé Azpseval ¢f W i "
*Coical Fessr:s 2r8 EiLW Gerscic Zesicrs

$0. Frior t> any licensing submissicn by Met-Id fer

o

T™™I-2, the NRC Res 2lreaéy reviewed and :}gli;ehtly approved

L T

' aumerovs topical reposts and genecic =odels prezaced by Biw for

nuclear plant design and cperaticn. These topical reports

described generic systexms in and the cperation of BiW nuclear

S as w———_————

i T ——

i;lants and were 2 means by which the NAC was able to review

ane

_generic features cnce, rather than cepetiticusly for each g

’!:ccceéi:; B2iW plant. Licensees, such as Met-E@, have no input

-

the creaticn ¢2 tcpical repesss ané rely on :ﬁo RRC <0 review
‘ske saperts vith éue caze poier to appceving them fer use iz
subgegient n.clear plans licernsing procesdings. Ia rellance

lupcn the pricr review ané approval by the NRC of tcpical reports, .

prospective licensees, such as Met-I@, inccrpcrate such reports g

- £

by reference into the Safety Analysis Repcrt for specific

sucleaz plants.

81, Dusing the licensing el TMI-2, the NRC acknewle

-t

eccecd :hnt:'

Many Zeatuczes cf the Cesign e T™MI-2

-
2re sizilazr 2o zhcse we have ealuated aud
azpseved previcusly for cther niclear plants
now vnéers caastruczion or in creratien. 7o

the extent feasidle and zzprocprizte we have

i relied on cur eazr-lier ceviews I those f{ea-~
2 tures which were shown t© De substantially
he sa&=e as =hecse previcusly ccnsidersed.

Where this “a2s :een écne, The aszropriate
- EL

i section ¢f this report identifies the
facilizy invelved.

NRC Safety Tvaluaticn Repert Zcor the (Crerating Litense con TMI
?

c82azunce Lo the TMI-Z Pimal Safecy ATaLyEis Reper:, a nier ¢f

34% sspiczal zezsoss poevisualy Teviewed and megligencly epprsved
By the NES. GFU and Met-Il rexsotnally relled cn e URD = tave

cevigwed shase g s=isgisng wizh die cire. These Included
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',,»"‘ '
L

analysis, leoss-ci-coclant accilent amalysis and emergency cose
'

" eooling systen perfcrmince in 34W plan:s of substantially the

L

sane design type as TiI-2, specifically <the BiW type 177-FA

*lowered-loop" nuclear plantl._ Prior to the licensing of TMI-2,
the NRC had licensed eight 34w plants, including sevea wvhich -
contained a 177-FA lowered-loop design. The earliest lowered- ;
locp plant was Oconee I, licensed in 1973, :

Transient Analvses

53. The NRC rnegligently azzrcved BiW transient analy-
ses for TMI-2, including those for s-all-zreak less-of-ccolant
gccilants and for loss £ nermal feeifuater, even trough these
cnalyscL failed tc comply with IRC regulations. 7The NAC knew

——

" that transient an alsses in cozpliance with XNRC tegulutioas are

necessary for prezer rplant design ané cperation. A transient
is an unintended chainge in power level or system conditien in a
auslear zlant, and incluies anticizated cperaticnal oszcisrences
such 2s a2 loss-oi-nermzl-feedwater trznsient, which occurred at
THI-2 on Maseh 28, 1979,

/ Sé. As set fcozth in pacagrazts £5 and 26, below, tre

NAC Zailed to evaluate with due care Z4iW :transient analyses

and Zfailed to cormpel 3iW, either during the TiI-2 zlant licensing
Crpamaet—

process or as zart of BiW's prior submission of topical reperts,

to subzmit transient analyses which cozplied with NRC regulaticons,

the Szandard Teview Plan and the Cener:l Design Crie-

teria. 2As a result, the NRC negligenzly fa2iled %o rezuire g9

te suinit the transient anzlyses recessary for projer desiegn and

o
"w

. - %
eperitics e

¢ ol NBS Ras slz=izted, with Tespett 3t e Trane
(2 $5% SRS 000 0:Ema 2y 367 pTLeT =2 and in sippsst of e
§ 62 TNI-3, thaz the NEC failed e enfcree cempliacee

!
0
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A8 the NFL his stated:

"The THUI-2 accident started with a loss of
feedwater transient and, Seczuse of the
stuctk-cpen ower cyerated relief valve,

& szall breax loss-ef-coclant accident
resulted. According to the Standazd
Review Plan, such a seguence should have
been &nalyzed in the licensing process,
bt it was not."

WUPZG 0360, Staff Repert on the Generic rssesszent of Feedwater

Transients in the FWR's Designed by The Babcock & Wilcex Co.

.

{1878) at 5-4.

S6. The NRPC has admitted the respects fescrived in

FazagTazh 87, below, i cemzly with the reguire-

sanss ¢f lts Jsnesal { : As the Cermissien tas

stated:

"Feelwater transients are anticizated cperaticnal
eccuirrences (ACCs), since they are expected o
OCCis One Or =cre tines €uring the life of a
neclear plant. The basic seguiresenss for iA00's
aTe given in Ceneral Tesign Crisecia (GDC) 10
and 15, GDC-10 reguires that specified accept~
azle fuel design limits net e exceeded during
ACTs., GDC-14 ané€ GOC-1l§ require that the
Cesicn of the reacter coolant sressure boundary
st@:ulé preclide abnermal leakage ané the desizn
caditicns of the boundary sheuld nct be excesied
wriag J ACllzitnal reguizenents specified
in runentaczion shall B¢ previded
o : and sys:ems cver their
anticipated ranges . , , for anticipated ocpera-
ticnal cccursences . . . as asgprerciate to assure
acegaate safaty. ., srcpriate controls
shall be prevides ¢ i these variables
ané systems withi e cpecating ranges.’
2C=20 states = vizezents for protec~
tiex systamg, irnel owing: ‘'The
FTetecticn systen (1) to initiate
gssamasienlily tke 2%¢ syssems

-Cx.. ..
$, TO assure
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she ZTeeivzter zransiers érz.'ses an€ gmall-trezk loes-cf-coclsn="

enalyses sui-izced Iy EiW and 2zprovei by the IRC vere iracdezuace
- ;:cviéc 2 zroper fasis for plant design and for the develcp-
=eaxt of cpc-utzr training prograss and operating p:occdu:es.

v

-

.‘.l-ll s

Specilically:
(2) The NRC failed to reguire BiW to submit the

aecessary snalysis ol any break size smaller than 0.040 sguare

"

eet. 2s a result, the NRC failed to reguire the necessary

LN —— e ———— -

-enalyses of :treaks eguivalent to the size of a pilct-cperated

e T ~ul~.u

':.11.: valve {0.007 sguare feet) which had fa2iled to close. .
: (5) The NRC faileéd to recuire B&W %o submit the |
Tecessacy aralrsis of a small breax cococurring in the steam space
.0: the top of the pressurizer, wvhere the silot-operated relief
valve is lgca:cd. :

(¢} The NRC failed to reguire Baw to sudbmit the
necessaTy arnalysis of a pilﬁ:-c;c:;:eé relief valve failing to
lcleso. even thcugh such a failure shculé have bdeen a2ssuted since
the valve was cdesignzted as non-szfety gracde eguirment.

(d) The KRC failed to recuire EiW to submit ;
analyses whi:h exanireé more than the initial minutes of a '
:::a:sicnt. whereas such analyses shculdéd have covered the tise
‘period until a2 stable system had teen assured.

; (@) The NRC failed tec reguire B8W to submit
eralyses cf the sensitivity of the fcregcing small-break loss-of-
cecelant analyses (subraresrazhs a-c, abcove), to reactor coolant

"

aticn.,

guss smgratics eF sesee
=B spetatien er rens¢

el ]

8. As set ferth in paragragh 41(d), susza, the NRC

znew, at least at the tize shag if reviewsd and publighed in.
$2udy (WASE-230D)," shas smallebresk
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2scidenzs. Yet, the 2320 falled o axasire =he EaéW desizh azé
Fccced:res with éue cn e to ascerzein ke lixelireod c? s:al-
'treak loss-cf-coclant tcc‘deu.s and their cocnseguences evea i

; f+ez the Davis-Eeese incidens, which was’a small-breax loss-of-

e
~

{coclent accident. '
$9. The NRC has aézitted in post-accident reports
it} the E4W znalyses submitted to the NRC had failed to provide

recessary infermaticn needed for cperator actien fellewing a

.szcll break. Generic Zvaluaticn of Small S-eak and Loss of

“Coclans 2ecidens Eeravier inm Zabezck & Wilceox Desicned 177-TA

Seezazize Plasss, WURES 0365 (2960) at 1-2.

€0. 2If zhe RC haé reviewed iW zcrical rezccts and

--c;"sc susmissicns wizh due care, &rnc nad ceguired EZiW te

srevide the transient analyses recuired by NRC regulaticns, the

c\.bh- .

March 28, 1979 accident at TMI-2 would have been avoided.

€li. rics te the issuance cf the TMI-2 crerating

;license, the NAC 0ffice of Inspecticn and EInforcement cecnducted

- -
'
4

an exzensive 2uédis =f she TMI-2 sroceduires which were éralted by

3aW. The audit inciuéed a review cf the procecdirtes wihich were
later used by the opesators during the Mazch 28, 1875 accident.
i=he NRC regligently Zaileé to identify deficiencies in these

Stw-érafted procedures and instead found that the "technical

content [of the rrocedures) was adeguate O assure satisfactory

serfcrmance of intenced fumcticns.” Inspelticn and InlsrceTent
3
;?c;c:: Ne. 77-26, August 1977.

62. 7The NPC megligenzly TevieweZ procedires Ier
Spesazing THIel whisk imserrecsly FOSRIZLTES FErmIiing e
goesgisizer 3t "ge sellil." The M- SpetEcLny s22saiize
So03.5.3 ‘Revisics 9, 1877, seppaied 3y BiY, ssmzalnel he
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e et .

fa® a cimw wmmanl - -
. *B.«SWing PogRiNisicgn:
’ *2.31.8  S%e grensist ES Srgsan wuas ses be
i 2i2ad wish coslant %0 selid condiciens
. (450 izchss) 2t any tire excezt as
t $ sagvizred Zor systax kydsostaticictests.®

‘. 2
_-"is sreceduse cocntained no excezpticn fos, enmergency cenditicns
'ov-n if thece wese risks of core uaccvery.

—
its investigatzion of the Davis-Besse incident which ccnfirmed

—

i ! 63. The NRC knew cr|should hive known as a result of
: H

‘earlier precursors, that the failure of 2 pilot-cperated relief

e

:

valve to clcse woulé cause the water level in the rressusizer to

-

—~—— :
rise even thcugh the cerctcr coclant systen was not "going

—— Bt
82126,  see zazagTaghs 285-41, sussa. Nevertheless, in the

18 menths fecllcowing w2 Sestenter 1677 incident at Cavis-Zesse,

the YRC nagLizansey fallad o =ellly ¢z Sizest a wodificatien of
———

- the grocecuces fer TMI-2. As & cesult, Met~EE ané GPU centinued
‘_4\-<

) .t0 rely ca the NaC-raviewed rrocedures, which inacczrectly pco

“t~l~ / serided £i1 ling the presgurizer "sclid" with wzter ané risked

.)K;iu¥5\~fzc:vc:i:; the co-g Eusing small-treak loss-cf-coclant accidents

€4. The 22ilive 0f 4he NRC 0 wara GPU ané Met-2d of

'éefects in the TMI-2 procedures was a sroximate cause of the

\H—-—_——f - - - .
accicent ¢ Marzch 26, 1979. Cn Mazch 28, 1879, alrost immed-

s iasely afzer a tichine genesater tsip ccceuzsed at TMI-2, the

- -

TMI-2 cperaicss chserved that the water level in the pressurizer

-

‘was zising higher than 2llowed by the reviewed by the

Ml
0
n
-
O
o
"
"
"

a €5. The TVT-« ; ocedurzes, necligently cevieweéd by the
o — — ——
:NRC, raé prescrik & .« v ag cocurse ¢ aciion. Although the

vates level ia the presscoizer was hich, the entire reacter

seclast Systa™ wWas not "selid” wich wezer., Instead, the indie~

sssd vates level in ke FreszuTizan Tatalne
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$2 e pRessusizer ThTough
Ratkez

escaze.

cf Righ-prassure injecti

& . .
;:octﬁ::cs negligently reviewed by the NAC, resulted in a failurce
1
o rezlace the coclant escazing through the stuck-open valve.
8 '
Pilos~Coerated Pelief Valve

‘maticn of reacter trip point

‘whieck the

‘gheutd have ynowm ©f gricr failures rel:

66. The WAL failed to exercise due care in reviewing

egeiz=ant, lyses ané procedures, including the deter=i-

, 2né other cperating procecuces

vhick placeé Seavy reliance on the rereazted and correct czerz-
wigm 24 zhe rilcs-crerzted relief valve., The NRC negligently
f2ilei uc zeview propesly 3iW transient analyses, 2s set forin

in zacagraghs 53-32, abcve, %o cdeternine the Ireguency with

relief valve wculé be reguired to

fimcsion or to cdeter—ine the prcbability of failure of that

tme savis-Sesse incident and

asrlysis ¢f crexizicna the NRC knew cr

-

seé to pilecs-cperated

NRC shoulé ncs have assroved Siw's

—

velves. Trerefcre the

scecdures which relied cn repezted cien-

ageiz=ent, analyses and go

e=at valve. Stz%f rFerccts to the Presicdent's
-

iag a=€ closing cf

Com=iesicn or the Accident at Three Mile Island (Remeny Ceommmis~
sien), Recozts cf the ?ech:ical resessrent Task Ferce, Vel. 1V

izplemenzaticn of regulaticns

£2:i.eé =2 exercise cdue care

seguizing it o2 llcanse cpelaterts,
i= g3gosing thas .icssngec cresatits wele gerperly TTalines o
S a—

segpsnd o wsinEigncy Fish ag coTuITes s eed B% gk 3%,

1373, UBZ segulazicng ceguize siaminaticns 3) the XRC ané
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ss8é in stzaizix

1]
wish éue carze sheuwlé

C.T.R.

'
’
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PR L TN

:(19€3). In fxlfillment

e -
N

(2963), the

F-ogcan which

cserazeors

esilizing .

ing Exax

-ices

n

£¢222 Rezorts to

€9.

-
3t

-
-

whe
defectively cesicgreé axéd
to detect oF corzect the

gizclator &

S8 Ay SESEsiegEo Ay
2, «'ont
Sivis-2esse Sszierier .2

§ 58.23 (1863); 10 C.F.R. § 55,

NARC reculaticns
:caczo: startup f:cm shutdown to power.
specifically sanc
suclear plant si=ulasers.
wese tralines in a
24n's simulazors, which
- A

=€ was formally apsreoves.

the Presicdent's Cecmrission

NRC necl

have kncwn

of
ticned the use of
included a minince

The ini

2E3E8 with

-
- - -
&

“celd” licensing pr

thet candidates for

‘

:ing licernses taxc an cperating test which includes &

10 C.P.R. § 55.23°

"cold®

ogzam,

The training psocran for TMI-2

the reguirezents of 10 C.F.R. § 55.23

tial TMI-2 st2ff ¢of censrel

was reviewed by the NRC Creca-

eszatlished standézi-cés

opesaters inclucded eight weeks cf training oa the BiW simulater.
en The Accident as

Technical

s=2 lLicensing

igertly certified the Bi
-2 Srecatcss even hcugh

that the 3&w sic

‘Three Mile Islané (Xemeny Cecomissicn), Sesc-ts cf The
Atsesstent Task Ferce, Vel. III 2t 15-16; X3C Czeza
lGuide, NURZG 0054.

=ulater was

&n simulazes

the XREC krew o

srogratmed. The NRC neglicently faileé
fact that BiW's training of TMI-2
né ctherwise was inaceguate in the

g ettess:
EdW simulastor corld not sirmslate the

® IgtiTe, 1.8, S$302= 2nd watar, iz e

ang Lhasefere was i=zagadle &f #imziaee
822538528

JIW =288y ALt T2 gimuliaze e

2. angidast, BF AS; IEANEIRE: L= wnisk A

—reeer seias o

cf cne week of traizning
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: -
care, it wouléd

-svel rcse, even thoush the HRC krew, tased on its investicaticn

c! the Davis-Zesse transient and fZrcm the Feactor Safety Study

( ASE=1400), that suck 2 tozn s.eﬂt wvas :a-.

£ a class of likely
.g‘l-b:cak accicents, see ,a:ag*ap\ 41(d) sucra;

(c) Operators were given insufficient instruc~-

- -—'0“

+icn in sasurasisa csnéitions

I LA E T T —

(€) 7The BiW sizulator training progsan éid not use

a8 Act=al tyezatix

sTocelures 25T TNI-2 stprlieé by BN,

70. G2V ané Met-I¢ relied cn

e pcczer implerenta-

ticn by tha NEL ¢ its segulaz cegaxzd

n¢ Cperater trainisg

€2 assuse that the TMI-2 crecazess were zTerared te crecate the

siant safely, and they relieé specifically ca the fazct that the

TMI-2 cpezatoss had scozed a2bove the naticnal averzge for 2ll

crezatsss whe hagd zassed the NRC licensing test., 1If the KRRC hrad

secfoz=ed its investication of the Davis-EBesse incident reguired

care anc n2é ceviewed E5W tczical re-

3y serriazicns wish dus
2nd small-breax loss-cf-coolant accidlent 2nzlyses with due
have kzewn that the tralizing ;:cgrgus it 2zzzcved
éid nst zaflecs what she NAC Znew 6T sheile Rave A::w: were

asscal cpesasing conditions andéd zpeiential salety protlexs of BiW

NRC KEGLIGEINT =ZVIEW AND ASPRCVAL

71. If <:e NRC Naé execcised cue care in reviewing
2né evaliasing B4W sucnmissicns anc had reccgnizecd their failure

20 ce=ply wizh the NAC Generzal Tesign Critezia ané ctler zegula-

seesadcoes ant so3izisng Teasdne

g2t mgefgs == avcii zhe agcifenct eon Mazeh 2B, 18TF ané che
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2ag esralisd winh R2Q Teszlizzicas

M1
o

LJ . | 73. 12 s
. 1
ané exezcised Cue caze in seviewing and evaluzting EiW sutmise

JS( e A : y sidm. the NEC wculd Reve anticizated the circunstances under

' L
vhich a stall-treak lcss-cZ-coclant accicdent at the tecp cf the
' ] ] 3

p:fsnu:izcz would resclt in a pressuce d:cp;in the reactor

coclant system while the water level rose in the pressurizer and

the NRC wculd have reguired EiW eguizment, analyses, procedures

T e A RTINS o d

and traizing 4o deal zrcperly with such conditiens.

73. The negligent review and azgpsoval by the NRC

18.¥ bV

- .02 BiW eguigment, enalyses, procecdures ané training, which it

Xx=ew er shculd have knewn were cdeficient ané net in cexpliance

;ieh XRC zegulaticns, was 3 prexizate causs of the Mareh 28,

%

1978 sceidant 2t TMiI-2.

D2MAGES
S=ai=l

T v

74. As a proximate cesult of the foregeing, the
vareh 28, 1879 acsicdent a2t TMI-2 cecurredé and caused and will
Lf’: /" continve =0 cause claimants to sguffer damaces and lesses in the
%follcwing respects, iocether with other items of damace inciden-
‘22l sheress.

(a) Cla.zanzs Zave incusred ané will centinve €0

incur exzenses for ceccntazination anéd debris removal --

" $1, 600,000, 000.
(b) Claizants =ave incucred and will incur expen-

ses for rezair or replacement cf cdanazed ané cefective plant and

— .

egiiznans, zefceling, sggnasi 2 egeizress and sz, -
e

srai=ing crerators ané additicnal expenses for personnel and

censulzancs recessizazed =y the zccident -- $43<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>