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Please state your name.

John Clewett.

what is your educational background?

I received a Bachelor of Arts degree in economics from
Stanford University in i972. I received my law degree
from the University of California at Los Angeles law
school in 1975.

Where have you been employed since your granduation from
law school?

From 1975 - 1980 I worked for the Federal Trade
Commission. During 1981 and 1982 I worked with the
Christic Institute. Duribg 1982 and 1983 I worked for
the Critical Mass Energy Project. I am currently doing
consulting work and some private legal practice.

As part of your responsibilities with the Critical Mass

Energy Project, were you in charge of preparing a report?

DSO5




Q.

Yes. I was in charge of preparing a report entitled
"Public Citizen i383 Nuclear Power Safety Report". A
copy of that report is attached tc this testimony as
Exhibit A.

How was that report prepared?

We obtained a variety of Nuclear Regulatory Commission
documents from the Public Document Room, and also as a
result of requests made under the Freedom of Information
Act. Those documents covered the operation of all of the
nuclear power plants in the United States during 1982 and
part of 1983. The report consists of a compilation and
summary of the information contained in those documents.
The methodology we employed is described at pages 30 and
31.

As a resul.t of that study of NRC documents, did you reach
any conclusion ccncerning the management of the Brunswick
Nuclear Power Plant?

Yes. As indicated at page 7 of the report, we concluded
that, for the period covered by the report, the Brunswick
Plant was the worst-managed operating nuclear plant in

the United States,
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1983 Nuclear Power Safety Report

Introduction

in 1982 nuclear power plants showed themselves once
again to be an unreliable, expensive and potentially very
dangerous power source.

For the fourth year in a row, Public Citizen's Critica!
Mass Energy Project has examined a crucial aspect of
nuclear power — the safety of operating plants. Among
our findings

* There were 4,500 mishaps reported at nuclear power
plants during the 1982 calendar year, up more than 10%
from the 1981 total. Ten plants had more than 100
mishaps each.

® Of the mishaps in 1982, 253 were considered par-
ticularly significant, according to NRC reports. Nineteen
reactors suffered five or more “particularly significant
mishaps,”* with Brunswick 2 (Southport, NC) and Salem
2 (Salem, NJ) heading the list with ten each.

* Nearly 50 percent of the mishaps in 1982 were due to
equipment problems or failures, and more than 20 per-
cent involved defects in design or fabrication. More than
25 percent invoived human error,

* More workers than ever before, 84,322, were exposed
to measurable amounts of radiation. The number of ex-
posed workers has increased 113-fold since 1969, con-
siderably higher than the 25-fold increase in nuclear elec-
tricity generated over the same period.

® One of every three nuclear plant workers with
measurable radiation doses received more than 500
millirems (.5 rems), three times higher than the recom-
mended maximum exposure to the general public (170
millirems, or .17 rems).

® The NRC levied 23 fines to 20 utilities in 1982 for a total
of $1,895,125. Boston Edison paid the heaviest fine,
$550,000, for making false statements to the NRC, and for
their inability to control combustible gases after a possible
loss-of-coolant accident at the Pilgrim (MA) plant, and
Carolina Power and Light was fined $600,000 in 1983 for
failure to adequately test the safety systems at the
Brunswick (NC) plant in 1982.

* There were over 60 security threats to nuclear plants in

*The total number of “particularly significant mishaps” cannot
be directly compared to the total number of ““especially signifi-
cant mishaps'” calculated last year, because of methodological
differences. For a description of methodology, see page 30

1982, and six plants had three or more threats. The Salem
(N)) site, operated by Public Service Electric and Cas, had
the highest number, with six security threats. Five were
sabotage, apparently done by plant “insiders.”” One inci-
dent led to an airborne release of 19 curies of Xenon-133,
There were 34 bomb threats, including sixteer: in a seven
week period at Indiana’s Marble Hill. A bomb device was
set off in the reactor building at the Bellefonte plant under
construction in Alabama.”

® As of July 1983, 24 nuclear plant sites lacked state or
county emergency evacuation plans.

The sources we have used in reaching these conclu-
sions are NRC documents, many obta'ved using the
Freedom of Information Act (FOIA). These documents
reflect the agency's evaluation of which nuclear mishaps
are most important for their safety significance and
relevance to other nuclear plants.

Among the mishaps in 1982 that were considered par-
ticularly significant by the NRC:

* January 25, Ginna (NY): a steam generator tube rup-
tured causing violent fluctuations in pressure throughout
the reactor system and leading to the release of a substan-
tial amount of radioactivity into the atmosphere.

* February 1, Salem (NJ): 23,000 gallons of radioactive
water spilled onto 16 workers.

* February 4, Palisades (MI): A hydrogen explosion in a
generator injured a worker and started a fire.

* March 3, Nine Mile Point (NY): Severe pipe cracking
forced the complete replacement of the reactor coolant
recirculation system,

* June 1, Indian Point (NY): A worker was exposed to a
dose of radiation equivalent to more than 400 chest
X-rays.

* June 13, Peach Bottom 2 & 3 (PA): Because of a design
problem in the electrical systems at Unit 2, the emergency
systems at Unit 3 were accidentally triggered.

* November 11, Point Beach (W!): A 5-foot metal bar and
a 6-inch "C" clamp were found inside one of the steam
generators. This is symptomatic "/ the recurring problem
of loose parts n the steam generators of pressurized water
reactors, which can harm the delicate steam generator
tubes. The Ginna accident was caused by loose parts in-
side one of its s*'cam generators.
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These mishaps and many others are discussed further in
this report. They clearly show that nuclear power opera-
tion threatens the health and safety of the public with a
seemingly endless series of mishaps caused by human er-
ror. design defects. and equipment failures.

The primary source documents we used to analyze
nuclear plant mishaps are Licensee Event Reports (LERs),
which utilities are required to submit to the NRC
whenever an “event” occurs that is reportable according
to the terms of its operating license. Although LERs con-
tain useful information on a great number of mishaps,
there are several problems with this reporting system.

For example, not all plants have the same reporting re-
quirements. In particular, newer plants have more strin-
gent reporting requirements than oid ones, so they are re-
quired tc report certain incidents that older plants would
not have to report.

Another problem is that the manageria! attitude toward
reporting events varies from plant to plant. in the words of
one NRC staff member, “some utilities report them as
facts and others as fiction and others don't even repon
sometimes.”" For instance, although Turkey Point 3 (FL)
reported that the laundry room fire doors were inoperable
(LER-250-82-016), a diligent search failed to find any
Turkey Point LER that reported the serious mishap of April
29, 1982, when a pump problem led to the automatic
shutdown of Unit 3, and because of a design problem also
forced Unit 4 to shut down, causing the blackout of
700,000 customers.

Nor can any LER be found from Sequoyah 1 (TN) that
reports the fact that on January 19, 1982, a transformer at
that plant literally exploded, shaking the control room,
starting a fire and making noise that could be heard a mile
away.

mishaps, appear on page 5.

1983 could well be the last year for which complete in-
formation about reactor mishaps is publicly available. This
is because the NRC is planning to drastically change its
LER reporting system, starting on January 1, 1984. The
new system, published as a final rule on July 26, 1983 (48
F.R. 33850). will hold all utilities to a single reporting re-
quirement, which is good, but it will completely eliminate
the current requirement to report individual component
failures. in theory, these will be reported to the voluntary
“"Nuclear Plant Reliability Data System” (NPRDS) of the
Institute for Nuclear Power Operations (INPO), an in-
dustry organization set up in the aftermath of the Three
Mile Island accident. The NRC says the new system will
save the utilities money they would ordinarily spend on
preparing LERs, which are expected to be reduced by at
least half under the new rules.

Of an NRC sample of
104 component failures

only 21 were reported to
NPRDS. -

The new system will
eliminate the requirement
to report individual
component failures.

In spite of these inconsistencies, the number of LERs
reported is a useful index of the relative safety of the
various nuclear plants. In the past when the NRC has
ranked the plants on safety, plants with higher numbers of
LERs have generally gotten lower rankings.

In addition to tabulating the total number of mishaps at
each plant, we also tabulated the total number of par-
ticularly significant mishaps in 1982. This total is taken
from NRC sources that focus on mishaps of particular
safety significance because of their direct health and safe-
ty risks or their safety implications for similar plants to be
aware of. Because of methodological differences, the total
number of particularly significant mishaps cannot be
directly compared to the total number of “especially
significant mishaps’’ for 1981 reported in last year's study.
The methodology we followed is explained on page 30.

Tables of the worst plants, in terms of the total number
of mishaps and the total number of particularly significant

There are several problems with reporting nuclear plant
mishaps to the industry itself instead of to the NRC. One is
that utility participation in NPRDS has so far been very
poor. Of an NRC sample of 104 component failures in the
first three months of 1982, only 21 were reported to
NPRDS by the end of April. If the pattern remains the
same, even highly significant component failures may not
be reported, such as the August 20, 1982 failure of a
shutdown-system breaker at Salem 2 (NJ) that
foreshadowed the complete failure of the automatic shut-
down system at Salem 1 five months later.

A second problem is that although the Institute for
Nuclear Power Operations provides information such as
NPRDS to the NRC, it does so under an agreement that
prohibits the NRC from releasing it to the public. This
amounts, in effect, to a loophole in the Freedom of Infor-
mation Act. Because of the agreement with INPO, the
NRC refused for a second year in a row to give Critical
Mass access to INPQO's significant Event Reports, which
describe plant mishaps, and the NPRDS data will probably
be treated the same way, so that the public will be kept in
the dark about many of the mishaps at nuclear plants.

A related problem is that plant managers will often be
faced with the choice of reporting a mishap to the NRC as
an LER, or considering the event as a component failure
repontable only to NPRDS. This option will allow them to
hide information about major mishaps from the public by
characterizing them as primarily component failures.

It is unfortunate that the NRC is retreating from a
relatively open system of reporting nuclear mishaps to
one that will be largely hidden from the public. It shows
how the “mindset’” of the NRC, so thoroughly criticized
by the Kemeny and Rogovin repons after the Three Mile
Island accident, is still more concerned with the welfare of
the nuclear industry than the welfare of the public.
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Major Mishaps

Among the 4500 reactor mishaps reported by the NRC
in 1982, more than 250 were analyzed in some detail by
the NRC's safety experts, because of their direct or poten-
tiai safety significance. All of these ““particularly significant
mishaps’* are listed beginning on page 18, along with
references to find further information. Some illustrative
examples of the mishaps viewed as particularly significant
by the NRC are discussed in greater detail below.

*On January 25, 1982, the Ginna (NY) plant suffered

the largest steam generator tube rupture in history The

NRC declared this to be an “"Abnormal Occurence,”

meaning that it caused a “‘major reduction in the

degree of protection of the public health and safety.’

The Ginna accident is discussed in detail elsewhere on

this page.

Two of the most potentially dangerous incidents of 1982
were caused not by equipment failure or human error,
but by the elemental forces of nature itself.

*One such mishap occurred at the Dresden (IL) plant,
on December 3, 1982. The lllinois River, swollen by
rain, flooded to a level more than two feet higher than
had ever been previously recorded. The plant declared
an official Alert, and began to shut down the reactors,
when the water had reached a level only 4 inc

below the floor of the ““crib house'' that holds the
emergency fire pumps and the service water pumps.

The fear was that the water would disable the electrical

circuitry and metors of this vital equipment, which is

impossible.

One of the most threatening types of accidents, and one
that the NRC has recognized as an Unresolved Safety
Issue, is ““Station Blackout,”” a loss of the electrical power
needed by the plant to function. Several mishaps during
1982 showed how great the risk of this type of accident is.

*At the Quad Cities (IL) plant, Unit 1 lost all of the

emergency diesel generators which act as backup if off-

site power is lost, and Unit 2 lost all but one emergency
diesel generator and a!l offsite power. !f it were not for
the one remaining diesel generator, Unit 2 would have
lost all AC power.

The incident started at 5:25 a.m. on June 22, 1982,

Ginna

A design change by
Westinghouse made the
valves look open when
in fact they were closed.

needed for fire protection and to coo! the reactor when
it is shut down. Because of the “decay heat’ produced
by the reactor fuel, it is necessary to cool the reactor
even after the atomic reaction has been shut down. If
this function were impaired for a prolonged time, the
water in the reactor core coulo all boil a -ay, causing
the fuel to melt,

The water crested at 5% inches above the floor of the
crib house, but fortunately no damage was done to
vital electrical equipment.
sAnother flood occurred that same day at the Arkansas
(AR) plant, where 12 inches of rain fell in 24 hours.
Water entered the turbine building and auxiliary
building sumps, and knocked out all telephone com-
munication with the outside world. Lightning had
struck the meteorological/radio tower the day before
and disabled it. The only form of communication
available was by microwave relay system. Had the
water continued to rise, it could have disabled vital
equipment in the auxiliary building, such as the
emergency core cooling system pumps. And if the
plant had been seriously disabled, emergency com-
munizations from the site could have been practically

The worst single nuclear power plant accident during
1982 occurred on January 25 at the Robert E. Ginna
nuclear plant near Rochester, New York. At 9:25 in the
morning, with the plant running at 100 percent power, a
steam-generator tube ruptured, spilling 760 gallons a
minute of highly radioactive water from the "‘primary’”’
coolant (the pressurized water that cools the reactor core)
into the “‘secondary’’ coolant {which turns into steam that
spins a turbine connected to an electrical generator).
Steam generators are one of the most troublesome parts of
nuclear power plants, as discussed in Public Citizen's
recently released book, Tube Leaks: A Consumer’s and
Worker's Guide to Steam Generator Problems at Nuclear
Power Planis

The leak, at such a high rate, created two problems for
the operators of the plant — too much water in the steam
generator, and not enough in the primary coolant, Within
the first few minutes of the iccident, the pressure in the
primary cooling system dropped from 2200 pounds per
square inch (psi) to 1200 psi, and Lecause of the reduced
pressure, steam began to form in the reactor vessel,

At 9:28, the automatic safety systems “tripped’’ the
reactor, and initiated the emergency “high pressure
coolant injection” (HPCI) pumps, which pumped a large
quantity of water into the reactor vessel, and drove the
pressure back up, to 1350 psi. For the time being, this col-
lapsed the steam bubble in the reactor. Leaking into the
steam generator continued, at about 400 gallons per
minute.

During the first fifteen minutes of the accident, the plant
operators didn’t know which steam generator was leak-
ing, but at 9:40, with the use of a hand-held radiation
monitor, it was confirmed that the ““'B"" steam generator
was the source of the problem.

Knowing this, the operators isolated the steam
generator by closing its main steam isolation valve (MSIV)
But this didn/'t stop the flow of watei through the ruptured
pipe. The water flow posed a problem because if the
pressure in the steam generator became too great. it
would force open a relief valve and release radioactive
steam to the atmosphere.

continued on p. 6
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when an operator accidentally pulled the wrong fuses,
disconnecting power to various plant systems, in-
cluding one of the reactor cooling pumps, and leading
to a reactor shutdown. Shortly thereafter, the Unit 2
main transformer failed, leaving Unit 2 without anv off-
site power at all. Two emergency diesel generators
started up to supply power. One of these 1s available
only to Unit 2 and one is shared by Units 1 and 2.
Shortly after starting, however, the shared diesei
generator failed, leaving Unit 2 completely reliant on
the one remaining diesel generator to supply electricity
for the vital functions of the plant.

The failure of the shared diesel generator also left
Unit 1 without any diesel generator power because the
other diesel that serves Unit 1 was out of service for
maintenance. Had offsite power to Unit 1 failed, as it
had to Unit 2, the plant would have had no electricity
at all, leaving the plant without the use of any vital
motor-driven pumps, such as the emergency core cool-
ing system pumps, or the auxiliary feedwater pumps.

Because of the seriousness of this mishap, the NRC
declared it to be an Abnorma! Occurence in its quarter-
ly report to Congress.

Other plants where the diesel generators failed in 1982,
and where offsite power was also lost, are listed on page
27.

The NRC also declared the following mishap to be an
“"Abnormal Occurrence’’;

®At the Farley (AL) plant, on October 24, 1982, the
operators discovered that the containment spray
system was inoperable because certain isolation valves
were locked shut. The containment spray system is a
crucial safety system used to condense steam released
from the reactor cooling system. If the reactor has a loss
of coolant accident, a great deal of steam would need
to be condensed in order 1o keep the pressure in the
containment building within the limit it was designed to
withstand, so that radioactive steam would not be
released to the atmosphere.

An investigation revealed tnat the containment spray
system had never been workable since before the plant
was first started up, on May 8, 1981. The problem was
due to operator error and to a design change by
Westinghuuse, the manufacturer of the reactor, which
made the valves look like they were open when in fact
they were closed.

One of the most important safety systems at a nuclear
plant is the system that automatically shuts down or
“scrams’’ the reactor when an accident starts to happen.
Because of the importance of this function, nuclear plants
have two separate systems to automatically scram the
reactor. These systems received a great deal of attention
in early 1983 when the Salem 1 reactor experienced an
“Anticipated Transient Without Scram’” (ATWS; in which
both of its automatic shutdown circuit breakers failed, and
the plant operators failed to notice it until both failed
again three days later.

Although Salem was the first time that both systems
have failed simulataneously, one of the two automatic
shutdown systems failed at a number of plants in 1982.

¢ The most ironic of these mishaps occurred at Salem
2 (N]), the twin of the plant wher the entire automatic

shutdown system would fail in 1983. On August 20,
one of the two circuit breakers in that system failed
because of mechanical binding in the undervoltage trip
mechanism, the same pan of the breaker that caused
the ATWS accidents in 1983. In response, the plant
management simply replaced the breaker and started
the plant back up.

The following tables list other plants that had automatic
shutdown-system breaker failures in 1982 and prior to
1982.

Plants with Automatic Shutdown System Problems in 1962

Number of Number of
Plant Problems  Plant Problems
Arkansas 1 5 Rancho Seco 1
Arkansas 2 1 Robinson 2 2
Calvert Cliffs 3 Salem 1
North Anna 1

Plants with Automatic Shutdown System Problems
Prior to 1982

Number of Number of
Plant Problems Plant Problems
Arkansas 1 3 Oconee 3 4
Arkansas 2 - Point Beach 1 1
Calvert Cliffs 3 Point Beach 2 2
Crystai River 3 1 Robinson 2 3
Davis-Besse 2 St. Lucie 1
Haddem Neck 1 Surry 2 1
Kewaunee 3 Three Mile Isiand 1 4
North Anna 1 Zion 2
Oconee 1 2 Zion 2 3

Source. Generic Impiicatons of ATWS Events at the Salem Nuclear
Power Plant. NUREG- 1000 (1983)

The President’s Commission on Three Mile Island (the
Kemeny Commission), in reviewing the TMI accident and
the nuclear industry as a whole, wrote in its report that
“the fundamen.al problems are people-related
problems.” That observation is still true, as can be seen by
the role human error played in a number of 1982 mishaps.
For example:

* On November 9, 1982, at San Onofre (CA), a techni-
cian knocked a power cord out of its socket, causing a
sharp drop in feedwater flow to one steam generator
and decreasecC water levels in both steam generators.
The operators then shut down the reactor as a precau-
tion. Meanwhile, the technician plugged the cord back
in, causing too much water to flow to the steam
generators, which caused excessively rapid cooling of
the reactor, and partial depressurization of the reactor
coolant system. In a pressurized water reactor an
“overcooling transient’’ can lead to a Pressurized Ther-
mal Shock accident, where high pressure and low
temperature could crack the reactor vessel and cause a
loss-of-coolant accident, of a type the plant is not
designed to handle. Conversely, if the primary coolant
is not kept at high enough pressure, steam can form in
the reactor vessel, preventing the adequate cooling of
the reactor core.

This is only 2 very brief list of some of the major mishaps
of 1982. For a complete list ng of the “‘particulariy signifi-
cant mishaps” of 1982, see page 18.




Public Citizen 1983 Nuclear Power Safety Report 5
More than 100 Mishaps 5 or More Particularly Greatest Number of Deaths in &
In 1982 Significant Mishaps in 1982 Worst Case Accident
Plant Number  Plant Number Plant Deaths
Grand Gulf 185 Brunswick 2 10 Salem 1 140.000
San Onofre 2 170  Salem 2 0 Peach Bottom 109,000
Salem 2 157 McGuire 1 8  Limenck 108,000
Brunswick 1 150  North Anna 1 8 Waterford 105,000
Brunswick 2 141 Hatch 2 7  Susquehanna 95,000
Hatch 2 139 Oconee 3 7  Three Mile Island 74,000
LaSalle 1 132 Pilgnm 1 7 | Indian Point 64,000
Surry 1 121 Trojan 7 | Millstone 61,000
Cook 2 116  Brunswick 1 6 Dresden 55.000
Cook ! 113 Palisades 6 | San Onofre 55,000
Salem 1 6 ' Surry 54,000
Arkansas 1 5 Haddam Neck 52.000
Farley 2 5
LaSalle 1 5 |
Millstone 1 5  Highest Costs in a Worst Case Accident
Rancho Seco 5 plant Cost (Billions $)
San Onofre 1 5 Indian Point 314
San Onofre 2 5 Umerich 213
Zion 2 3 San Onotre 186
Millstone 174
- Seabrook 163
Diablo Canvon 158
Shoreham 157
For more information on mishaps, see pp. 16-21, on worst case ac- Salem 150
cidents. pp. 22.24 on capacity factors. pp. 16-17, on worker exposure to ! Zion 146
radation, pp. 10-11; on plant management ratings, pp. 7-10 | Susquehanna 143
Fermi 135
; Nine *ile Point 134
Waterford 131
Worst 1982 Capacity Factors Most Workers Exposed to ' Braidwood 127
Plant Capacity Factor Measurable Doses of Radiation Beaver Valley 122
Three Miie Island 1 000 | Plant Workers | Three Mile Island 122
San Onofre 1 134 | Brunswick 1/2 4957 | LaSalle 120
Indian Point 3 17.0 | Hatch 172 3418 | Peach Bottom 19
Ft. St. Vrain 19.7 | Browns Ferry 1/2/3 3277 | Comanche Peak 17
Nine Mile Point 209 | Salem 112 3228 | Byron 114
Brunswick 2 26.2 | San Onofre 3055 | Rancho Seco 113
Oconee 3 27.2 | Turkey Point 3/4 2956 | South lexas 12
North Anna | 30.2 | North Anna 172 2872  Callaway 10
La Crosse 315 | Pilgrim 1 2854 | McGuire 10
Opyster Creek 354 | Peach Bottom 2734 |
Beaver Valley 1 6.0 i Dresden 1/2/3 2572
| ]
Worst Lifetime Capacity Facters | Highest Percentage of Exposed Workers 5
Plant Capacity Factor | Who Were Exposed 1o 0.5 Rems or More | The Worst-Managed Plants
Ft. St. Vrain 209 | Plant Percentage | Under
Beaver Valley 1 358 | Quad Cities 172 7342 | " .
Palisades 38.3 | Zion 533 | Opentieg Construction
McGuire 1 385 | LaCrosse 58.11 1. Brunswick 1/2 1 Waterford 3
Three Mile Island 1 39.9 | Dresden 1/2/3 5568 | 2Arkansas 112 2 Watts Bar 1/2
Davis-Besse 40.2 | Ginna 54 42 3.Browns Ferry 1/2/3  3.Byron 1/2
Brunswick 2 409 | Point Beach 1/2 48 50 4 Duane Arnoid 4 Midland
La Crosse 455 | Nine Mile Point 4845 | 5.5an Onofre | 5.Clinton
Salem 1 468 | Indian Poirt 3 4705 6.Crand Gulf 6.WPPSS 3/5
Indiar Point 3 470 l Cooper Station 46.30 |
Brunswick 1 485 | Indian Point 1/2 46.08 |
Rancho Seco 49 2 |
Sequoyah 1 492 I
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continued from p. 3 .

To slow down the leak rate, there 1s a ““power-operated
relief vaive”’ (PORV) that can ordinarily be opened to
release some of the pressure on the primary side. But this
valve was not functional, because automatic shutdown
systems had disabled the instrument air system necessary
to control the PORV. In the words of Robert Pollard, a
nuclear safety engineer at the Union of Concerned Scien-
tists (UCS), ““It's guaranteed not to work when needed.”
UCS had pointed out this failure to the NRC after the
Three Mile Isiand accident, in which the same valve
played a key role, but no change was made at Cinra.

Meanwhile, radioactive water continued to pour
through the hole, completely filling the "B steam
generator. Later, the attached main steam line also flood-
ed.

By 10:07, the instrument air system had been restored,
and the operators were able to open the PORV to release
some of the pressure. It successfully cycled open and
closed three times, but then stuck open (just as the PORV
had done during the Three Mile Island accident). Pressure
in the reactor core dropped, from 1350 psi to 850 psi,
causing steam to form in the core once again. The NRC
estimated that the size of this steam bubble reached 300
cubic feet in size.

The accident was caused
by a foreign object in
the steam generator.

The danger posed by a steam bubble in the reactor core
of a pressurized water reactor is that it can prevent water
from adequately cooling the core, which could lead to a
melting of the fuel, the most serious of reactor accidents.
To avent this, the reactor operators closed the “‘block
valve' leading to the PORV, so that pressure could build
back up.

Another way to relieve some of the excess primary
system pressure would have been to turn off the high-
pressure injection pumps that were pumping large
amounts of extra water into the reactor core. After the
block valve was closed, at 10:11, the pressure in the core
increased enough that operators could have turned off the
safety injection system. And the water level indicator in
the “'pressurizer’’ was high, usually a good indication that
there is enough water in the core.

But the operators hesitated to turn off the safety injec-
ticn, because they knew there was a steam bubble in the
core. During the TMI accident, such a bubble drove water
into the pressurizer, leading the operators to think there
was too much w ater in the system, when in fact the core
was uncovered, overheating and becoming damaged.
After the TMI accident, the NRC had recommended the
installation of a reactor vessel water leve! indicator, but
Ginna hadn’t installed one vet.

So they left the safety injection system on, and (e leak-
Ing Into the steam generator continued, until its pressure
reached 1080 psi at 10:19, forcing open a steam generator
rehef valve that released radioactive steam to the at-
mosphere, until the pressure fell by about 50 psi. When
the pressure built up again, it opened again, releasing
more radioactive steam, at 10:28, and again at 10:38. After

the third release, the operators finally cut off the high
pressure injection. Ti.ey later turned it on again as a
precaution against loss of too much reactor coolant
pressure after a reactor coolant pump was restaned, and
the steam generator relief valve opened twice more, at
11:19 and 11:37. After the last opening. it failed to fully
close, and leaked radioactive water until abot* 12:25 pm.

Shortly after the steam generator's leaking safety vaive
reseated at 12:25 pm, the pressure between the reactor
coolant system and the steam generator reached
equilibrium, and the leak through the ruptured pipe stop-

Slowly the plant crawled toward a safe shutdown. The
pressure in the reactor coolant system was maintained at
25 psi less than that of the steam generator so that the
radioactive water could slowly be drained through the
ruptured tube into the reactor coolant system. By 6:40 pm
the steam generator water level indicator came back on
scale. Finally, at 6:53 the following evening, January 26,
1982, the licensee declared the plant to be in a cold shut-
down condition. It would not operate again for four mon-
ths, until May 25.

Although it was impossible to tell exactly how much
radiation was released from Ginna, the NRC estimates
that 90 curies of "‘noble gases” such as krypton were
released, along with 25 curies of tritium, 5 curies of
iodine, and 1.3 curies of cobalt, molybdenum, barium
and cesium. (A curie is a unit of radioactivity equal to 37
billion radicactive disintegrations per second.) During the
first three hours of the accident, when most of the
radioactivity was released, the wind was blowing toward
the southeast. Because o' snow and moist cold air, most of
the radioactivity fell to earth fairly close to the plant.

The cause of the Ginna accident was probably a foreign
object that found its way into the steam generator, starting
a sequence of events that led to the tube rupture. During
various modifications to the steam generators, beginning
in 1975, quality control was inadequate, and objects that
fell into the steam generators were not detected. These
objects damaged the outermost tubes, some of which
were eventually plugged to avoid leakage or rupture.
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