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FOR IMMEDIATE RELEASE 217 ~/82-7355

SPRINGFIELD, Ill., July 26--Governor James R. Thompson released

the report Thursday of the Ad Hoc Investigating Com::nittee of the

Illinois Commission on Atomic Energy, which concludes there is no need

to close nuclear power plants in Illinois.

"I welcome ongoing debate and constructive criticism of the

operation of nuclear power ~ generation in our state. Because nuclear

power is an important part of the Illinois economy and will remain so,

we must make certain that even reasonable precaution is taken to

ensure public health and safety. I am grateful for the committee's

recommendation in t'his area and appreciate their hard work."
.

The Committee, appointed by' the Governor after the accident at

Three Mile Island, Pennsylvania, investigated the safety of -Illinois

nuclear power plants. . The Committee based its conc'Lusion in part on

the substantial operating differences between the nuclear plants in
.

Illinois and at Three Mile Island.

The Committee made 4 9 recommendations directed at the state,
.

the Nuclear Regulatory Commission and the utility campanies. The

Governor said h'e is recuesting the Department of Public Health, the

Emergency Services and Disaster Agency, the Illinois Commerce

Commission and the Institute of Natural Resources to review the
. - -

recommendations. The State already ~-is- complying wiH "sc6e'"or the' ~

recommendations, he said. .

.
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to which Illinois has authority to conduct independent safety audits

and directed them to review the desirability of the state assuming

the inspections and enforcement at all nuclear facilities, a. task

now performed by the U.S. Nuclear Regulatory Commission. Twenty-six

other states have assumed these. duties t'o date.

The Governor said he will ask Joseph Hendrie, Chairman of the .

.. . . .u
Nuclear Regulatory Commission, to arrange for the NRC staff to meet " ".

*

.: 7
with members of the committee to discuss recommendations concerning

operating staff, operating procedures and technical aspects of
-

facility operation. .

-

.

" Implementation of these recoirc.endations -concerning- facility

operations are uniquely the responsibility of NRC," the Governor said.
~ ~ ~

. .. , . _,

"I hope that the NRC will meet with our-committee with an eye 'toward

incorporation of as mhny recommendat. ions as are appropriate in NRC's

on going review of nuclear. power generation in the wake of Three-Mile

Island." -

The Governor sent copies of the report to the legislative
a

committees investigating nuclear power in the st te and asked the

ad hoc investigating committee to be available ~ to discuss any. aspects .

.: :
'

of the report with legislators.- -

.

The Ad Hoc Committee, appointed on April 3,1979, consisted of -

Dr. Philip Gustafson of Argonne-National Laboratory; Dr. J..B. Van Erp

of Argonne; Dr. George Miley and Professor Daniel Hang of the Nuclear
,

Engineering Department at the University of Illinois, and Gerald R. Day,,

Executive Director of the Illinois Commission on Atomic Energy.
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To
'rHE HONORABLE JAMES THOMPSON

GOVERNOR OF ILLINOIS
from

Ad Hoc Investigating Committee
Illinois Commission on Atomic Energy
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July 13, 1979

The Honorable James Thompson
Governor of the State of Illinois
State Capitol
Springfield, Illinois 62706

Dear Governor Thompson:

On April 3,1979, you requested the Illinois Comission c:n Atomic Energy
appoint an Ad Hoc Investigating Committee to conduct a sntdy of the existing
nuclear facilities in Illinois and report to you no late: -than July IS,1979.

As Chairman of the Comission, I appointed the following Ad Hoc Comittee:

Dr. Philip F. Gustafson - Argonne National Laboraten - Chairman
Dr. Jan B. van Erp - Argonne National Laboratory
Dr. George Miley - University of Illinois
Professor Daniel F. Hang - University of Illinois
Gerald R. Day - Executive Director of the Illinois Comission on

Atomic Energy.

This committee was also assisted by Mr. Gary Wright of the Department of
Public Health and Mr. John Hasselbring of the Illinois Ccc:Imerce. Commission.
Various other persons were also consulted.

The attached report is a result of their investigation andi is submitted for
your information. If you have any questions regarding th:is report, I have
been assured that the Ad Hoc Committee will be pleased to' . meet with you or
your staff at your convenience. You may contact them by calling Mr. Day,
the Executive Director, at 782-S057.

If this Commission can be of any further assistance to yem or the people
of the State of Illinois, please let us know.

Respeptfully yourg,.
,

[ p / !

h'f'' b -c v ' h -c
7
Gedrge Ray Hudson, Chairman
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Governor of the State of Illinois

by

The Ad-Hoc Nuclear Power Reactor

Safety Review Comittee,

Illinois Comission on Atomic Energy

July 1979

.

1020 133
J



N

4

ABSTRACT

Governor James Thompson of Illinois appointed on April 3,1979, an
Ad-Hoc Nuclear Power Reactor Safety Review Comittee. This Comittee was
charged with the investigation of the safety of nuclear power plants in
Illinois, in the light of the accident that took place on March 28, 1979
at the Three Mile Island (TMI) nuclear power station near Middletown,, PA.

The primary conclusion reached by the Comittee during its investiga-
tion is that, in view of the substantial differences existing between the
operating nuclear power plants ..i Illinois and the TMI nuclear reactor,
there does not exist any ground for shutting down nuclear power plants
in Illinois. The Comittee did, however, identify areas where potential
improvements appear to be desirable. These areas of potential improvements
have been described in a total of 49 recomendations, subdivided into the

following four categories: (A) General and/or Policy Aspects (19 recomen-
dations), (B) Operating Staff and Operating Procedures (10 recomendations),
(C) Technical Aspects (16 recommendations), and (D) Long-Tenn Consideration.s

(4 recomendations).

Among the principal recomendations, requiring if implemented, an action
by the State, are the following: (A.1) Emergency Plan, page 12; (A. 2) Agree-

ment State, page 12; (A.3) State Safety Audits, page 12; (A.4) State-NRC
Coordination, page 12; (A.14) Emergency Operating Centers, page 15; (A.16)
Off-Site and On-Site Monitoring, page 15; and (A.17) State-Utility-;NRC Coordi-

nation Regarding Public Statements, page 16.

Other important recomendations include: (B.1) Appointment of Individuals
Having Higher Training and Analytical Ability for Duty on Shifts, page 17;
(B.2) Training and Re-training of Operators, page 17; (C.11) Use cif Computers

in the Control Room, page 20; and (C.15) Man-Machine Interface, pagJe 20.

In view of the limited time that was available for this investi gation,
many of the recomendations are still of a preliminary nature, requi ring fur-
ther, more detailed, study prior to possible implementation.

.
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I. INTRODUCTION

Following the accident on March 28, 1979 at the Three Mile Island (TMI)
nuclear power station in Pennsylvania, Governor James Thompson of Illinois
appointed on April 3,1979, an Ad Hoc Nuclear Power Reactor Safety Review
Comittee, which was to function under the responsibility of the Illiaois
Comission on Atomic Energy. This Comittee was charged with the investi-

gation of all aspects bearing on safety concerning nuclear power plants in
Illinois, whether in operation or under construction.

The investigation was to proceed in two phases: Phase 1, lasting

approximately three (3) weeks, after which the Comittee was to submit a
Preliminary Recort bringing out advice as to whether any grounds exist for
shutting down any one or all of the nuclear power plants operating in
Illinois in the interest of protecting the public health and safety, and
Phase 2, lasting approximately three (3) months, after which the Committee
was to submit a Final Recort to Governor Thompson and the Illinois Legisla-

ture concerning the safety of nuclear power plants in Illinois.

The Ad Hoc Cemittee consisted of the following members:

Philip F. Gustafson (Chaiman of the Comittee) and Jan B. van Erp, both
~

of Argonne National Laboratory; Gerald R. Day, Executive Director of the
Illinois Comission on Atomic Energy; George H. Miley and Daniel F. Hang,
both of the University of Illinois, Urbana. In addition, the Comittee had

the benefit of the participation of the following persons, in the capacity
of liaison, observer, and/or advisor: Gary W. Wright, Illinois Department of
Health; John Hasselbring, Illinois Commerce Comission; and James P. Hartnett,
Illinois Energy Resources Commission (also University of Illinois, Circle
Campus). The latter individual had to limit his participation to the early
(Phase I) activities of the Comittee, in view of other (overseas) comit-
ments.

In carrying out its assigned task, the Comittee met with representa-
tives of the Comonwealth Edison Co. (Cordell Reed, Assistant Vice President,
CECO, and others) on the following dates: 4/4/79, 4/17/79, 5/3/79, 6/19/79,

and 7/3/79. Site visits to operating nuclear power plants of CECO were made
,

on the folicwing dates: 4/10/79 (Zion), 4/12/79 (Dresden), and 4/1S/79 (Quad

Cities).

-1-
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The Comittee, or members thereof, met with Representatives of the
U.S. Nuclear Regulatory Comission on 4/9/79 (J. Kepler, Director, Region
III Office, NRC) and on 5/29/79 (Joseph Hendrie, Chaiman NRC, and Harold
Denton, Director Office of Reactor Regulation, NRC).

Members of the Committee had discussions with Representatives of the

Illinois Power Co. (Leonard Koch, Vice President IPL, and others) on 6/6/79,
6/29/79, and 7/10/79.

Members of the Comittee met on 6/7/79 with representatives of the
International Brotherhood of Electrical Workers, the labor union representing
the nuclear power plant operators.

Furthemore, the Comittee, or members thereof, conducted numerous inter-
nal work meetings (e.g., on 4/30/79, 5/29/79, 6/19/79, 6/27/79, 7/6/79, and
7/11/79) as well as numerous telephone consultations.

In its dealings with the various parties involved (utilities, NRC, labor
union), the Comittee has encountered excellent cooperation, for which it
wishes to express its great appreciation.

In the following, the impact of the TMI accident on the health and safety
of the general publ'ic will first be discussed, so as to gain a better perspec-
tive relative to this highly publicized event. Then some of the main features

and characteristics of current US nuclear power plants will be described.
After that, the chronological sequence of events pertaining to the TMI accident
will be discussed; also will be discussed the differences existing between
pressurized water reactors (PWRs), designed and built by different manufacturers,
that would have affected this sequence. Finally, the Comittee's findings,
recomendations, and conclusions will be presented.

-2- 1020 i37
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II. HEALTH AND SAFETY OF THE GENERAL pVBLIC RELATIVE TO THE TMI ACCIDENT

Table 1 gives some of the important data regarding the radiation doses
received by the general population living within 50 miles of the TMI nuclear
power plant, as reported by the Nuclear Regulatory Comission (NRC). One

notes that the radiation dose to an average person due to the natural back-
ground (i.e., due to natural sources of radiation such as cosmic radiation,
radioactivity in the soil, radioactivity in building materials, etc.) in the
TMI area is about 125 mrem / year. On the other hand, the cumulative radiation
dose to an average person within the 50-mile radius due to the accident was
approximately 1.5 mrem from the start of the accident on March 28, 7979,
through April 7,1979 (i.e., about 1% of the annual dose due to the natural
background). Furthemore, it is estimated that the maximum radiatio n exposure
to any person in the general population, living in the immediate vicinity of

TMI, is less than 100 mrem (assuming continuous presence at a distan:ce of 0.5
mile of the plant in the NE direction). For comparison, it may be mentioned
that an average medical X-ray results in a radiation dose of between 40 and 50
mrem. Thus, the maximum dose received by any member of the general public is
approximately equal to that associated with two medical X-rays; it is also
equal to the dose accumulated by flying airline personnel in four to. six weeks
due to the increased cosmic radiation at greater height (about 1 mrem / hour).
It should also be kept in mind that this maximum dose was received b;y only a
very small fraction of the population.

,

The collective annual radiation dose received by the population (i.e. , dose
multiplied by the number of persons receiving the dose) is 270,000 man-rem due to
the natural background, whereas the cumulative collective dose due to the acci-
dent is about 3,300 man-rem. Again one notes that the collective doise due to
the accident is about 1% of the annual value due to the natural background.

Three types of radiation can be distinguished, namely alpha (a);, beta (s),
and gama (y). Of these, a radiation consists of charged helium atc>ms, s radi-
ation consists of electrons, and y radiation is similar in nature to the X-rays
used for medical purposes.

Exposure of humans or animals to radiation may take place in essentially
two different ways, namely (1) external to the body, or (2) internal:ly by inges-
tion or inhalation of radioactive material. External exposure is essentially

-3-
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limited to y-rays. Internal exposure can take place by any one or a combination
of the above-mentioned three types of radiation (a, 8, and y), depending on the
type of radioactive material that is ingested or inhaled. In the TMI accident,

the radioactive isotopes that were released and caused exposure of the general
public were essentially limited to the noble gases (primarily xenon and krypton),
which are chemically inert, and therefore readily released from the lungs, when
inhaled. Exposure to these gases results in y-ray exposure only. Only trace

amounts of iodine were released, none,of which was ingested.*

From the foregoing information it can be concluded that the health effects
of the TMI accident on the general population are indeed negligibly small.

III. MAIN FEATURES AND CHARACTERISTICS OF CURRENT US NUCLEAR POWER PLANTS

Figures 1 and 2 give schematic representations of a Pressurized Water Reac-

tor (PWR). About 60% of the nuclear power plants operating and under construc-
tion in the U.S. are of this type. There are three U.S. manufacturers of this
type of nuclear reactor, namely Westinghouse (W), Combustion Engineering (CE),

and Babcock & Wilcox (B&W). The TMI plant was built by B&W with Burns & Roe as

Architect Engineer.

We shall first-describe the general principles involved in a nuclear power

reactor. Tne reactor core contains the nuclear fuel (see Figs. 3 and 4) in the
form of urar.ium oxide pellets, stacked in zircaloy tubes (called fuel cladding),

and assembled in bundles (called fuel assemblies). The fission chain reaction
in which heavy atoms (essentially uranium-235 and plutonium-239) are split by
neutrons, takes place in the core region, thus producing heat. This heat is

given off to the coolant (water) which is forced through the core by the pri-
mary coolant pumps. The coolant is prevented from boiling in the reactor core
by pressurization to a pressure of 2250 psi by means of the pressurizer (Fig. 5).
The heat taken up by the coolant is then transported to the steam generators
(see Fig. 6), where it is used to produce steam. The cold water leaving the
steam generators returns to the core and is there heated up again, etc. The

steam produced in the steam generators is used to drive the turbine-generators,
thus producing electricity. In order to replace the water that was used up in

.

* Furthermore, Iodine-131, which is the isotope of primary concern, decays
relatively rapidly since it has a half-life of only eight days.
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the production of steam, the steam generators are supplieu on their secondary
side with feedwater by the Main Feedwater System.

Contrary to the PWR, the Boiling Water Reactor (BWR), manufactured by the
General Electric Company, is characterized by the fact that the cooling water
is allowed to boil in the core (see Fig. 7). The steam produced in the reactor
core at a pressure of 1000 psi is directly supplied to the turbine-generator,
thus obviating the need for steam generators and a pressurizer. Water derived

from the ccadensing steam in the condensor is returned to the reactor core by
the Main Feedwater System.

The fission process in the core results in the generation of large quanti-
ties of radicactive fission products. Prevention of the dispersion of these

fission products into the environment, thus avoiding exposure of the general
public, is one of the primary concerns in nuclear reactor safety. From the

very start of the development of nuclear reactors for comercial power produc-
tion, great emphasis was placed on safety. This concern for safety has taken

many aspects, namely (1) emphasis on high quality in design and construction,
(2) inclusion of inherent safety-enhancing characteristics, (3) analysis of a
large number of postulated equipment failures and their consequences, M J incor-
paration of safety systems aimed at coping with postulated failures, and (5)
performance of safety-related experiments aimed at improving the understanding
of postulated accident sequences and verifying the performance of safety systems.

Among the important inherent safety characteristics of corraercial nuclear
power plants is the presence of a large fraction of uranium-238 (about 97%) in
the fuel, in addition to the fissionable uranium-235 (initially about 3%); this
fact comoletely excludes the possibility of a nuclear exolosion (such as a nu-
clear bomb), due to the characteristic of uranium-238 to capture an increasing
fraction of the neutrons as the fuel temperature increases (Doppler effect).
Thus, in case of a postulated accident resulting in a substantial power rise of
the reactor, the rate of the neutron chain reaction would be inherently limited.

Another important safety feature is the fact that all conTnercial nuclear
power plants are equipped with a minimum of three clearly defined ohysical
barriers acainst discersion of the fission oroducts, namely the claddina (Fig.
3), the crimary coolant pressure boundary (Figs. I and 2), and the containment'

(Fig. 8). Often the containment may have two separate barriers (double con-

tainment system). Furthermore, the fuel pellets themselves, consisting of a

1020 140
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ceramic material (U0 ) with a high melting point (s2800 C), have excellent
2

properties for retention of the fission products. Among the main safety sys-

tems, which serve to protect the barriers or to mitigate the consequences of
breach of a barrier, are the following:

(1) Reactor Shutdown (or Scram) System (RSS),

(2) Emergency Core Cooling System (ECCS),

(3) Containment Cooling System (CCS),

(4) Containment Isolation System (CIS), and
(5) AuxiliaryFeedwaterSystem(AFS).

All of these safety systems are designed to actuate automatically, i.e.,
without operator intervention. The RSS will automatically terminate the nuclear
chain reaction by inserting the control rods (Fig.1) into the reactor core if
any of a number of safety-related variables exceed their safe limits. (The con-
trol rods contain a material -- boron, cadmium, or other -- that has the charac-

teristics of capturing neutrons quite effectively, thus eliminating them from
the chain reaction.)

The need for the ECCS (Figs. 9 and 10) derives from the fact that genera-
tion of heat in the fuel will not imediately stop following tennination of the

fission process: Th,e fission products generated in the fission process are sub-
iect to radioactive decay which continues to produce heat. Imediately following

reactor shutdown, the rate of decay heat production is approximately equal to 7%
of the original thermal power of the nuclear station. This decay neat production
will decline with time to less than 2% in one hour, to about 0.4% in one day, to

about 0.2% in one week, and to slightly above 0.1% in one month (see Fig.11).
It is therefore important to maintain adequate cooling of the fuel imediately
following reactor shutdown. The ECCS is provided to ensure such cooling for
the case that the reactor were to lose its coolant (comonly referred to as a
Loss-of-Coolant Accident or LOCA) due to a break in the primary coolant system

'

or due to equipment malfunction, as was the case in the TMI accident where a
relief valve stuck open.

The purpose of the CCS is to remove heat from the containment following
a LOCA in order to avoid overpressuri::ation of the containment. The CCS includes

the Containment Spray System (CSS) which, in addition to containment cooling, has
the function of reducing the amount of airborne fission products in the contain-
ment, thus limiting the re' ease of radioactive material to the environment fol-
lowing a loss-of-coolant accident.

-6-
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The purpose of the AFS is to provide feedwater for the case that the Main
Feedwater System were to fail, thus maintaining nomal cooling of the core.
This safety function will be discussed in greater detail in the following, since
its failure was the primary cause of the TMI accident.

IV. DESCRIPTION OF THE TMI ACCIDENT

Table 2 gives a preliminary version of the chronology of the TMI accident
as released by the NRC. As is noted, the initiating event was the loss of the
main feedwater supply. Under normal circumstances, this event should not have

lea to any difficulty: The AFS should have injected feedwater into the steam

generators, allowing the nuclear power plant to stay on line. Unfortunately,

due to a human oversight, all lines of the AFS were valved off so that no feed-
water was injected into the steam generators, notwithstanding the fact that the
AFS pumps did start up automatically as intended. The decrease of feedwater in

the steam generators caused a rise of the pressure in the reactor coolant system'

(RCS) resulting in the shutdown of the reactor (reactor scram or trip) and the
opening of a relief valve on the pressurizer. Since the relief valve did not re-
close (as it should have), primary coolant continued to be released from the RCS
causing a continued reduction of RCS pressure, which eventually caused automatic
activation of the ECCS at 1600 psi. This should nomally have allowed prevention

of further deterioration of the accident. However, at this point, probably as a

consequence of a faulty indication of the pressurizer's level measurement system,
the operators deactivated the ECCS. Since the relief valve on the pressurizer

continued to release coolant, the RCS further depressurized until at s1350 psi
it reached saturation condititsns and started steam formation (flashing) through-

out the RCS.

We shall not repeat here in detail what is described already in Table 2,

but shall limit ourselves to the main events. At about 715 minutes into the acci-
dent sequence, the reactor building sump pumps came on automatically. At this
point in time, the Containment Isolation System had not yet been activated (the
TMI plant requires a 4-psi vverpressure in the containment for automatic actua-
tion of the CIS). As a consequence of this situation, part of the radioactive
primary coolant, which had been released through the pressurizer relief valve
and was spilt onto the containment floor, was transferred to the Auxiliary'

Building. Since the Auxiliary Building is not part of the airtight containment

1020 i42
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system, release of radioactive gases (mainly xenon and krypton) could now take

place. Due to the flashing in the RCS, the reactor cooling (RC) pumps started

to cavitate. Since this condition is hamful to the pumps, the operators shut
off the RC pumps approximately 1h hours into the accident. At this point in

time, cooling by natural circulation might have prevented damage to the fuel,
since feedwater supply to the steam generators had been restored at about eight

minutes into the accident. However, the presence of steam bubbles in the RCS,

possibly combined with an unfavorable temperature distribution, probably pre-
vented initiation of natural circulation. In any case, after shutting off the
RC pumps, the core heat-up transient started, causing fuel damage, metal-water
reaction, and production of hydrogen. This hydrogen appears to have been the

primary source of the gas bubble 'in the reactor vessel, which has caused some

considerable concern.

In the days that followed, core cooling was reestablished (using one RC pum;
and one steam generator, the gas bubble was transferred out of the reactor vessel,
and preparations were made for establishing a stable long-term cooling mode.

V. DESIGN DIFFERENCES BETWEEN PWRt OF DIFFERENT MAN'JFACTURERS

As mentioned earlier, the TMI plant was designed and built by BaW, with

Burns & Roe as Archttect Engineer. There exist substantial differences between
the PWRs of different manufacturers (B&W, CE, and W). These differences are

such as to make the occurrence of a TMI-type accident for PWRs designed and

built by either Westinghouse (W) or Combustion Engineering (CE) quite improb-
able. We shall limit ourselves in the following primarily to a discussion of
those design features of Westinghouse PWRs that would affect the sequence of
events in case of an initiating event similar to that for the TMI accident.
(Nuclear power plants of the PWR type operating or under construction in
Illinois are all designed and built by Westinghouse.)

The initiating event of the TMI accident, complete loss of the main feed-
water supply, may have various causes and could possibly also occur on a W-

designed plant. However, the subsequent sequence of events would have evolved

quite differently for the following reasons:

(1) The manual valves on the auxiliary feedwater system of W-designed PWRs
are locked open, and are used only for maintenance procedures, not for
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periodic testing (as is the case for B&W designed plants). The prob-

ability of the entire auxiliary feedwater system being valved out is
therefore very low for a Westinghouse nuclear power plant. If the

auxiliary feedwater system starts operating as intended following a
loss of the main feedwater supply, no problem arises, and the accident

sequence is terminated.

(2) Westinghouse steam generators are not of the once-through type, as is
the case for B&W steam generators. Consequently, the inventory of
water on the secondary side is considerably larger for Westinghouse
steam generators than for B&W steam generators. Thus dry-out of the
steam generators an'd heat-up of the primary system would have occurred
considerably later in a Westinghouse PWR if one assumes that the aux-
iliary feedwater system did not take over (as was the case in the TMI

accident).

(3) Westinghouse steam generators have a reliable secondary-side level
indication, since they are not of the once-through type. 10w level

on two or more steam generators (i.e. , 25% on the narrow-r:ange level
instruments) will automatically cause reactor trip (turbine trip
would already have occurred on trip of all main feedwater ' pumps).
Early reactor trio, reducing the reactor thermal power rapidly to 7%
of the value of full power, would also extend the time pri'or to dry-
out of the steam generators in case of a postulated failure of the
auxiliary feedwater system. Back-up reactor trip signals for this
plant condition are (a) low-low level (i.e. ,10% on the narrow-range
level instruments) on any steam generator, (b) pressurizer high level,
(c) pressurizer high pressure, and (d) high primary coolant tempera-
ture (over-temperature aT).

(4) Westinghouse reactors do not have reactor oower run-back following
turbine trip as is the case for B&W reactors (in case of reactor power
run-back, the reactor power is slowly reduced at a predetemined rate,
as opposed to a rapid reduction as is the case for a reactor trip).
Thus, in a B&W reactor, the thennal power stays up while in a Westing-
house reactor the power would have been quickly reduced. The signal
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in the TMI plant that finally caused reactor trip was high pressurizer
On a Westinghcuse plant, there would have been four orpressure.

five signals preceding this signal (i.e., (1) turbine trip at power
level > 10% of nominal, (2) SG low level, (3) SG low-low level, (4)
pressurizer high level, and (5) pressurizer high pressure).

(5) Loss of the main feedwater supply combined with failure of the aux-
iliary feedwater system for the Westinghouse PWR would also result in

a rise of temperature and pressure of the RCS and relief of primary
coolant through the pressurizer relief valve. Upon depressurization
of the RCS, the pressurizer relief valve did not reclose iin the TMI
accident. This is a failure that could also occur in a Westinghouse
PWR. Such a small-scale loss-of-coolant accident would result in
automatic actuation of the ECCS on a signal made up by coivicident
low level and low pressure in the pressurizer. If this signal were
not to occur due to the swell of the pressurizer level * du ring a
depressurizatica transient, the operator has about 50 minutes to
actuate the ECCS manually without uncovering the core.

(6) Actuatien of the ECCS in Westinghouse PWRs automatically results in
actuation o.f the Containment Isolation System (CIS). This is an

-

important difference with the TMI plant, where the CIS is mot
designed to actuate on ECCS. In the TMI accident, containment iso-
lation occurred only five (5) hours into the accident at a :contain-
ment overpressure of 4 psi. Because containment isolation -took place
so late in the TMI accident sequence, the containment sLnp : pump was

allowed to transfer radioactive primary coolant to the auxiliary
building. This would not have taken place for a Westinghou;se-
designed plant.

The above gives some of the primary differences between Westinghouse and
B&W PWRs. Similar differences exist between PWRs manufactured by Cormbustion
Engineering Co. and B&W. It may be concluded from this that the probability of
recurrence of a similar accident sequence as that of TMI is extremely small.

,

'Ir tne newer designs of tne Westingnouse PWRs, pressurizer low leve7 is not
required for the ECCS actuation signal; it is now proposed to also eliminate
pressurizer low level for ECCS actuation frcm all W-designed PWRs.
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VI. FINDINGS AND RECOMMENDATIONS

The Committee's Preliminary Report, submitted on 4/19/79, had as its
primary conclusion that, in view of the substantial differences existing
between the ooerating nuclear power plants in Illinois and the TMI nuclear
reactor, there does not exist any around for shutting down nuclear power
plants in Illinois. (See Attachments 1 and 2.)

Although '.he investigations of the Committee have not resulted in any
findings requiring the shutdown of nuclear power plants in Illinois, the
Committee has identified areas where improvements are desirable.

During its investigations, the Committee placed primary emphasis on
currently operating nuclear power plants in Illinois. However, some of the

recommendations the Committee wishes to make also pertain to plants under
construction, and some recommendations pertain solely to future plants.

The following section gives the principal recommendations. For the

purpose of easy reference, the Comnittee's recommendations have been subdi ~
vided into four categories, namely (A) General and/or Policy Ascects,

(B) Ooerating Staff dnd Ooerating Procedures, (C) Technical Ascects, and
(D) Long-Term Considerations.

In view of the limited time that was available to the Committee for its
investigation, many of the recommendations are still of a preliminary nature,
requiring further, more detailed, study prior to possible implementation.

.
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A. RECOMMENDATIONS PERTAINING TO GENERAL AND/0R POLICY ASPECTS

Concerning the State of Illinois

A.1 It is recomended that the State of Illinois develop Emergency
Plans, meeting NRC concurrence requirements, for each site of a
major nuclear facility.

A.2 It is reccernended that the State of Illinois review the desire-
bility of becoming an Agreement State.

A.3 It is recomended that the State of Illinois conduct Independent
Safety Audits, as necessary, covering major nuclear facilities
(operating and under construction) within its boundaries; these
independent audits should also include a review of the performance
of relevant Regulatory Agencies. It is further recomended that
these audits be carried out under the responsibility of the Illinois
Comission on Atomic Energy, and/or other appropriate State

Agencies.

A.4 It is recomended that a better coordination be established
between the State of Illinois and the U.S. Nuclear Regulatory

Comission (NRC). A move in this direction might be the assign-
'

ment of a Representative from the NRC Office of State Programs to
the NRC Region III Office in Glen Ellyn, Illinois.

Concerning Federal Agencies

A.5 It is recomended that the NRC adopt quantitative health and

safety goals and criteria for use in all facets of its regu'.atory
process. Such goals and criteria shall be compatible with health
and safety goals used for regulation of other relevant aspects of
our technological society. Specifically, the pennissible risk
levels, to be adopted for the nuclear energy technology, shall in
general be smaller (but not to an excessive degree) than those
applied in alternative energy-production technologies (dams for
hydro-electric power generation, fossil-fired stations, solar
energy, etc.) and with those applied in the manufacture, storage,
and disposal of other hazardous materials. Such NRC safety goals

and criteria shall be developed by NRC under the auspices of bodies
such as the National Academy of Sciences, or the National Academy
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of Engineers, and shall be comented on and app: roved by the U.S.

Congress. The Comittee strongly supports a recomendation of
a similar nature made by the NRC Advisory Comittee on Reactor
Safeguards (ACRS) contained in the ACRS letter, Max W Carbon

to Joseph M. Hendrie, dated May 16,1979 (Attac hment 3).

A.6 It is recomended that the NRC and the Departmerit of Energy (DOE)
extend and reinforce their capabilities and programs in the area

~

of probabilistic risk assessment for nuclear and other energy
technologies, and that they review and re-evaluate the potential
contribution of operator error to the overall risk of nuclear power
plants, in the light of the THI accident.

A.7 It is recomended that NRC and DOE review their nuclea r reactor.

safety programs so as to place greater emphasis on ant.icipated
events and incidents of moderate and low probatfility (.i.e. , plant
conditions I, II, and III), and less emphasis otn hypot.hetical
limiting faults of extremely low probability (i..e. , pi' ant condition
IV). For too long both NRC and DOE have displayed a 1 ack of perspec-

tive in this regard, having allocated most resocarces t.o the study of
highly improbable limiting faults.

A.8 It is recommended that NRC review its extensive and complex body

of regulatory requirements and guidelines (General Design Criteria,
Regulatory Guides, Standards, Technical Branch Positions, etc.)
in the light of the results of probabilistic risk anaTyses; it is
recommended that areas, where possible changes unay be introduced,

be identified in order to obtain a more equal clistribution of risk
over the entire spectrum of potential accident--initiating events.
It is further ecomended that NRC strive to siimplify its body of

regulatory requirements so as to make it less specific to one reac-
tor type. It is suggested that a review of regulatory requirements
existing in other countries (Canada, UK, France, West Germany) may

be helpful in this respect. It is noted in th'is connection that
Canadian regulatory requirements have followed a probabilistic
approach from their inception.
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A.9 It is recomended that NRC implement a closer coordination between

its various branches; in particular, it is recomended that this
be done between the Office of Reactor Regulation and the Office

of Inspection and Enforcement.

Concerning Illinois Utilities

A.10 It is recomended that the Illinois utilities require, in their
dealings with the reactor manufacturers, that greater emphasis be
placed on adequate protection against anticipated events and inci-
dents of moderate and low probability (i.e., plant conditions I, II,
and III; see also Recomendation A.7).

A.11 It is reamended that Illinois utilities, operating nuclear power
plants, institute a greater managerial separation between the oper-
ating staffs t,f nuclear power plants and those of fossil-fueled
power plants. This is in order to emphasize the substantial dif-
ferences between power plants of the two types.

A.12 It is recomended that each Illinois utility, operating or con-
structing nuclear power plants, institute an internal Nuclear
Reactor Safety Review Comittee, charged with the responsibility
of perfonning regular reviews of all aspects bearing on the safety
of the operation, maintenance, design, and c=nstruction of nuclear
power plants, as well as of operator training and performance.
These Safety Review Committees shall have an advisory function,
shall report directly to Top Management, and shall prepare regular
safety review reports. These Comittees shall be appointed by the
utilities, and shall primarily, though not exclusively, consist of
company employees knowledgeable in the area of operation of nuclear
power plants, but not currently involved in such activities; the
Comittees may also have members which are not company employees.
Most Members of these Comittees are to be appointed for part-time

duty and for sufficiently long time periods (e.g., staggered three-
year appoint:nents) to provide adequate continuity.

.
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A.13 It is recomended that each Illinois utility, operating nuclear
power plants, establish a formal mechanism for the review of Licen-
see Event Reports (LERs); these reviews should cover both those

LERs generated within the companies and those generated by other

utilities. It is cuggested that the Nuclear Reactor Safety Review
Comittees mentioned under A.12 may be charged with the review of

LERs. It is further recomended that a formal mechanism be estab-
lished for incorporation of the " lessons *. earned" from LER review
into the operating procedure's and operatar training.

A.I4 It is recomended that an Emergency Operation Center be established
in the vicinity of each nuclear power plant. It is furthermore recom-
mended that consideration be given to Alternate Emergency Operation
Centers, to serve in case the primary centers were to become unavail-

able. Such centers are to be jointly used by State / Utility /NRC/ Local
Government representatives in case of a nuclear incident. These

centers shall be maintained at all times in an operable condition and
shall be provided with adequate and reliable comunication facilities.

A.15 It is recomended that adequate and reliable Back-up Comunication

Systems be provided for each nuclear power plant, to serve in case
of partial or total failure of the normal comercial telephone system.

'

A.16 It is recommended that the need for, and advisability of, installing
improved / additional Off-site and On-site Radiation Moniitoring Systems
be reviewed for each nuclear power plant. Such monitoring systems

should be aimed at providing fast and accurate information in case
of a nuclear incident. It is furthermore recomended that a clear
definition of the objectives (e.g. , amount and nature of the data,
means of transmission of the data, etc.) be prepared, and that a
study be perfonned concerning the various alternative solutions for
achieving these objectives. Cost / benefit evaluations of the alterna-
tive solutions should also be made. The final proposa1 should clearly.

define the interfacing responsibilities of State, utiT ity, and NRC
with respect to ownership, operation, and maintenance of these radia-
tion monitoring systems. It is recomended that the State of Illinois.

and Illinois nuclear utilities continue their current plans for a

pilot project along the above lines, initially for a single station.

-15-
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Concernino Interaction with the General Public
.a 46

A.17 It is recommended that the State, NRC, and the utilities make
adequate provisions and arrangements in order to avoid issuing
conflicting public statements, which could cause public confusion
in case of a nuclear incident.

A.18 It is recommended that representatives of the State, NRC, or the
utilities, when making public announcements following a nuclear
incident, provide sufficient information so as to aillow the general
public to place the actual risk in the proper perspective. The

data provided should be explained in laymen's languange. As an
example, the significance of radiation doses should be explained
by making comparisons to doses due to e.g., natural background
(and its regional variations), air travel, use of X-rays and radio-
isotopes in medical treatments, etc. Also, factual -infonnation

concerning radiation types (a, S, and y) and radiation sources
(e.g. , noble gasses, iodine, etc.) should be provided.

A.19 It is recommended that representatives of the State, NRC, and/or
the utilities, when publicly announcing a position which later turns

,

out to be erroneous (e.g. , due to misjudgement or la.ck of reliable
information), correct this position publicly, swiftl,y, and with
adequate emphasis, as soon as additional reliable in formation war-
rants doing so. (Example: During the TMI accident, NRC caused

great public concern with its announcement about a 1 arge bubble con-
sisting of an explosive mixture of hydrogen and oxyc,en. It turned
out that the bubble was neither large nor explosive.. Although this
error was known to -NRC shortly after the announcemerkt was made, NRC

did not correct its mistake publicly and with sufficient emphasis
until required to do so in Congressional hearings.)
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B. RECOMMENDATIONS PERTAINING TO OPERATING STAFF AND OPERATING PROCEDURES

B.1 It is recomended that the need for, and/or advisability of,
appointing individuals (with job titles to be determined later),
having in-depth knowledge of nuclear power plants and analytical
ability (e.g., degree in engineering, or equivalent), be reviewed.
A minimum of one of these individuals should be present during each

operating shift. These individuals should have a reporting status
to the Corporate Headquarters of the utility, and should serve in
an advisory capacity to the Shift Supervisor / Engineer; they should
not be responsible for the routine operation of the nuclear power
plant. Their primary responsibilities under normal conditions may
include the checking of control-room operations, the checking of
safety-related systems, and the interaction with the NRC Resident
Inspector. In case of an incident, these individuals may be called
upon to assume primary responsibility during the incident and during
the recovery operations, acting, however, still through the Shift
Supervisor / Engineer.

B.2 It is recomended that the need for, and/or advisability of, a

general upgrading of the training and re-training levels of opera-
tors be reviewed.

B.3 It is recomended that the training program for the operating staff
place adequate emphasis on the importance of adherence to Operating
Procedures and Technical Specifications; in particular, the training
program should infom the Operating Staff about the potential acci-
dents, and their consequences, that could be caused by non-compliance.

Furthermore, it is recomended that disciplinary actions, to be
imposed by the utilities, as appropriate, in case of a clear viola-
tion of Operating Procedures, be clearly explained in the training
program.

B.4 It is recomended that the utilities make available upon request
Statistical Data concerning the Perfomance of the Operating Staff
during training and re-training programs to the Comittee conducting
the Independent Safety Audits (Recomendation A.3), if implemented.
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B.5 It is recommended that the utilities institute a clear Procedure
for the Review of Suggestions frem, and/or Dissenting Opinions of,
members of the Operating and Technical Staff in the area of nuclear
safety. It is suggested that the internal Nuclear Reactor Safety
Review Comittee (Recomendation A.12) may be charged with the exe-
cution of this review procedure. It is further reconnended that
the utilities actively encourage suggestions from the Operating
and Technical Staff in the area of nuclear safety.

B.6 It is recomended that the utilities institute a well-defined
Incentive / Merit Program in the area of nuclear safety for the
Operating Staff.

B.7 It is recomended that the Operating Procedures and Technical Speci-

fications be reviewed relative to the conditions under which the
operating staff may be required to override / augment automatic

safety-related functions. It is also recomended tnat Operator

Training be reviewed in this respect.

B.8 It is recomended that Operator Instructions and Training be reviewed
'

relative to Periodic Testing, so as to prevent leaving safety-related
systems in a degraded state of operability following periodic tests
(e.g., leaving valves in the wrong status).

B.9 It is recommended that Supervisory ar.d Management Procedures be

reviewed with the aim of providing adequate checks on operator actions.

B.10 It is recormiended that the need for, and/or advisability of providing
an Improved Tagging System for indicating system status on the control
board be reviewed. Such an improved tagging system should preclude

the possibility of covering up status lights, which may give important
safety-related infomation.

.
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I UN dNIUMLC. RECOMMENDATIONS PERTAINING TO TECHNICAL ASPECTS

C.1 It is reconnended that the Pressurizer Level Signal be eliminated
in PWRs from all logic circuitry capable of actuating safety-related
systeins .

C.2 It is recomended to provide improved Containment Isolation. In

particular, it is recocrended to provide Containment Isolation with
a lock-in feature (i.e., requiring positive operator action to defeat
it), to be actuated simultaneously with the Emergency-Core-Cooling
and Safety-Injection Systems.

C.3 It is recomended that the need for, and/or advisability of, a' more
reliable Pressure Relief System on PWRs be reviewed (e.g. ,, the Pilot-
Operated Relief Valve, or PORV, is connected to the primary coolant
pressure boundary; it may be desirable that it be safety-grade).

C.4 It is recommended that the various Safety-related Signals tbe
reviewed in order to detemine the need for, and/or advisability
of, using primary signals rather than derived signals. (Example:

In case of the PORV it may be desirable to use a valve-pos-ition
signal rather than a signal derived from the solenoid.)

C.5 It is recoirnended that tne need for adequate Venting Capabiility
of the primary cooling system be reviewed for PWRs, inclucfing instal-
lation of remote-control motor-operated valves for this pwrpose.

C.6 It is recomended that the feasibility, and/or advisabilit;y, of pro-
viding Level Measuring Capability on pressure vessels cf PWRs be
reviewed.

C.7 It is recomended that the need for, and/or advisability of,
installing a continuous Monitoring System for the Degree of Sub-
cooling of the coolant (i.e., T -T) in t..e primary heat transport

sat

system be reviewed for PWRs.

C.8 It is recomended that the need for, and/or advisability of, pro-
viding Remote-control Capability and clear Status Indication for
valves with safety-related functions be reviewed.

.
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C.9 It is recomended that the advisability of eliminating the Lead /
Lag Networks in PWRs, used for speeding up the pressurizer pressure
signal, be reviewed. This may be achieved by replacing in safety-
related logic circuitry, the prMsuri:er pressure signal with a
pressure signal derived from the pressure vessel or the primary
system loops.

C.10 It is reconraended that the advisability of a greater application of
computers in the Control Room be reviewed. These computers could

be used for routine status checks of safety and operational systems,
for collecting and processing of data, as well as for aiding the
operating staff in decision making concerning diagnostic evaluations
and the sequencing of corrective actions during an accident.

C.11 It is recomended that the advisability of installing a separate
Status Board, indicating the operability of safety-related systems,
be reviewed.

C.12 It is recomended that the potential for Degraded Operation of the
emergency core cooling and containment spray s'ystems be reviewed,
and that remedial measures be taken, if necessary. Such degraded

operation could be due to accumulation of debris (e.g., piping insu-
~

lation material), or vortex formation, in the containment sump.

C.13 It is recommended that the need for, and/or advisability of, pro-
viding protection against potential Containment Overpressurization
through controlled venting be reviewed.

C.14 It is recomended that the entire range of Man-Machine Interfaces
be reviewed for potential improvements. This pertains in particular
to the control room layout (with its many recorders, and visual and
audible alam signals) as well as to the check-out procedures for
safety-related and operational systems.

C.15 It is recomended that the need for, and/or advisability of,
installing additional instrument, monitoring, and sampling systems

(other than those recomended under C.6 and C.7) be reviewed for
both currently-operating and future plants, in the light of the
experience gained from the TMI accident. Such systems should be
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aimed at providing dependable informatior during accident condi-
tions, as well as at giving a reliable and detailed record of all
major events that took place. Areas of particular interest are the

reactor core and the containment.

C.16 It is recommended that the need for adequate, and/or upgraded,
environmental qualification be reviewed for safety-related systens
(sensors, circuitry, motors, valves,etc.)inthelightofthe
experiencegainedfromthe|Dilaccident.

.
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D. RECOMMENDATIONS FOR POSSIBLE LONG-TERM CONSIDERATION

D.1 It is recommended that the feasibility, and/or advisability, of
adopting a limited number of standard plant designs for future
nuclear plants be seriously considered. Such considerations should
include cost / benefit analyses, factoring in the risk of freezing
plant designs, and the resultant reduced ability to meet individual
utility needs. Due consideration should be given to the distinct
advantages arising from such standard designs which include shortened
NRC licensing review, simplification (standardization) of reactor
operator training and economy of plant construction.

D.2 It is recommended that both NRC and the Illinois nuclear utilities
give due consideration to on-going industry studies involving the
concept of Reactor Operator Training Institute (s) in the private
sector.

D.3 It is recommended that Illinois nuclear utilities consider partici-
pation in nuclear industry plans concerning the dedication of one or
more existing commercial nuclear power plants to research and training
purposes. ,

D.4 It is recommended that Illinois nuclear utilities consider participa-
tion in industry programs aimed at reviewing, auditing, and upgrading
reactor operating and training procedures.

.
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As stated earlier, the Comittee's investigations did not result in any
findings requiring the shutdown of nuclear power plants in Illinois. The

probability of any serious accident occurring in Illinois is, and remains,
extremely low. It should also be recalled in this connection that the TMI
accident did not cause a single fatality, and that the impact of the TMI acci-
dent on the public health is negligible. The foregoing recomendations should
therefore be placed in the proper perspective in that all technologies are sub-
ject to evolutionary development; changes are continually introduced in any

'

technology to make further improvements.

As noted' earlier, many of the foregoing recomendations are of necessity,
at the time of writing this report, of a preliminary nature, requiring further
study before a decision can be reached as to the advisability to proceed with
implementation.

It should also be noted that numerous industrial study groups (consisting
of representatives from utilities, reactor manufacturers, and research insti-
tutes), are addressing at this time potential areas for further improvement.
Furthertnore, both NRC (" lessons learned program"), as well as the President's

Special Comittee on TMI, are still conducting investigations concerning the
TMI accident. These, ongoing studies may in time lead to the identification of
other areas where possible improvements could be made.

.

.
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VII. CONCLUSIONS

The events at Three Mile Island constitute probably the most serious
accident to date concerning the US civilian nuclear power program. The acci-

dent was caused by a combination of equipment failures, design deficiencies,
and human errors. It is important to note, however, that although the economic
loss is no doubt considerable, not a single life was lost in the accident, and
furthennore that the effects on the health of the general public cre negligible.
In this respect, the safety record of'the civilian nuclear power program has
not been tarnished and continues to stand out quite favorably, if compared with
other energy-producing technologies (coal, oil, etc.) where fatality rates for
workers and the general public due to accidents and air polution are consider-
able, and where the environmental impact is in most cases much larger.

The TMI accident should be considered as an important point in the evolu-
tionary development of the nuclear industry. The lessons are being learned.

All parties concerned (NRC, the utilities, the reactor manufacturers, the
architect engineers, independent review groups, etc.) are studying the events
that led to the TMI accident, as well as possible changes in equipment and oper-
ational procedures that will further reduce the recurrence of similar events to
a vanishingly small probability.

What is needed most at this time is avoidance of hasty decisions and sim-

plistic solutions. Above all, it is important to reflect that there is no

valid justification for shutting down currently operating nuclear power plants
in view of the events at TMI, other than for repair and/or installation of
plant improvements, since nuclear reactors have on the whole accumulated a long
and good operating record. It is also of interest to recall that accidents in
other industries, even if the cause of numerous fatalities (e.g., accidents
in coal mines, and in the airline industry) have usually not been a sufficient
reason for closing down the entire industry. As regards nuclear power reactors,
some improvements in equipment, operating procedures, and operator training may

prove to be desirable after further study. Such improvements should be intro-

duced at the appropriate time.
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Table 1

COMPARIS0N OF COLLECTIVE DOSES TO POPULATION

WITHIN 50 MILES OF THREE MILE ISLAND

NUCLEAR GENERATING STATION

.

Whole-Body Average Dose
Collective Dose to Individual

Source (man-rem) (mrem / year)

Natural Background

One year's exposure (FES) (1970 population) 233,000 125

(1980 population) 270,700

Normal Operation (FES) (1970 population)
One year's exposure (all sources) 31 0.017

Gaseous effluents 2.05 0.0011
,

30-year operation 930 0.017

Preliminary Estimate of Accident Dose
Cumulative through 4/7/79 3,300 1.5

1970 population 1,868,000

1980 census projections 2,165,651

Note: 1 mrem (millicem) = 0.001 rem
FES = Final Environmental Statement
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Table 2.

IE Bulletin 79-05A} p
y$i

,

April 5, 1979
4

PRELIMINARY

CHRONOLOGY OF TMI-2 3/28/79 ACCIDENT
UNTIL CORE COOLING RESTOPID

TIME (Approximate)
EVENT

about 4 AM Loss of Condensate Pu=p(t = 0) H ii~oFFii Niter-

Turbine Trip.

t= 3-6 sec.
Electronatic relief valve opens (2255 psi)
to relieve pressure in RCS

t= 9-12 sec. Reactor trip on high RCS pressure
(2355 psi)

t= 12-15 sec.
RCS pressure decays to 2205 psi
(relief valve should have c2.osed)

: = 15 sec.
RCS hot leg temperature peaks at
611 degrees T, 2147 psi (450 psi over
saturation).

t = 30 sec.
All three auxiliary feedvater pu=ps runninJ
at, pres,sure (Pu=ps 2A and 2B started at

,

turbine trip). No flow was injected since
discharge valves _73re~c15 sed. ~
_ __ . _ . . _ _ -

t= 1 min.
Pressurizer level indication begins to
rise rapidly

e = 1 ein.
Steam Generators A and 3 accendary level
very low - drying out over next couple of
minutes.

t = 2 min.
ECCS initiation (EPI) at 1600 psi

e = 4 - 11 min. Pressurizer level off scale - high - one
EPI pump manually tripped at about 4 min.
30 sec. Second pu=p tripped at about
10 min. 30 sec.

t = 6 min. RCS flashes as pressure bottoms out at
1350 psig (Hot leg temperature of

,

584 degrees T)

t = 7 min., 30 sec.
Laactor building sump pump came on.
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Table 2 (continued)

P002 URSIN!R
TIME EVENT

t = 8 min. Auxiliary f eedvater flov is initiated
by opening closed valves

t = 8 min. 18 sec. Stea= Generator B pressure reached mini =u:

t = 8 min. 21 sec. Stea= Generator A pressure starts to recover

t = 11 min. Pressurizer level indication comes back
on scale and decreases-

.
'

t= 11-12 min. Makeup Pu=p (ECCS HPI flow) restarted by
operators

e = 15 min. RC Drain / Quench Tank rupture disk blevs at
190 psig (setpoint 200 psig) due to continued
discharge of electro =atic relief valve

t = 20 - 60 min. Syste= para =eters stabiliced in saturated-

condition at about 1015 psig and about*

550 degrees F.

t= 1 hour, 15 =in. Operator trips RC pu=ps in Loop B

t= 1 hour, 40 min. Operator trips RC pu=ps in Loop A

t= 1-3/4 - 2 hours CORE BEGINS HEAT UP TRANSIENT - Hot leg
temperature begins to rise to 620 degrees
F (off scale within 14 minutes) and celd
leg te=perature drops to 150 degrees 7.
(EPI vater)

t = 2.3 hour Electro =atic relief valve isolated by

operator af ter S.C.-B isolated to prevent
leakage

t = 3 hours RCS pressure increases to 2150 psi and
electromatic relief valve opened

t = 3.25 hours RC drain tank pressure spike of 5 psis

t = 3.8 hours RC drain tank pressure spike of 11 psi -
RCS pressure 1750; containment pressure
increases from 1 to 3 psig

t - 5 hours Peak containment pressure of 4.5 psig

e = 5 - 6 hours RCS pressure increased fro = 1250 psi to
to 2100 psi
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Table 2 (continued)

IDOW
ils t!!::.E ':0.{

t
11

Ttxt rvtsT

t = 7.5 hours operator opens electro =atic relief valve te
depressurize RCS to attempt initiation of
RER at 400 psi

t = 8 - 9 hours RCS pressure. decreases to about 500 psi
Core Flood Tanks partially discharge

t = 10 hour 28 psig contaic=cnt pressure spike, contaicment
sprays initiated and stopped af ter 500 gal, of
NaOH injected (about 2 =inutes of operation)

t= 13.5 hours Electro =atic relief valve closed to repressurize
RCS, collapse voids, and start RC pu=p

t= 13.5 - 16 hours RCS pressure increased fro = 650 psi to 2300 psi

t= 16 hours RC pu=p in Loop A started, hot leg te=perature
decreases to 560 degrees F, and cold leg
te=perature increases to 400 degrees F.
indicating flow through stea= generator

Thereafter S/G "A" stea=ing to cendensor.

Condensor vacuu= re-established
RCS cooled to about 280 degrees F.,

1000 psi

Nov (4/4) High radiation in containment
All core thermocouples less than 460

degrees F.
Using pressurizer vent valve with r=all
=akeup flov

Slow cooldern
R3 pressure negative

.
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TELEPHONE: 2171782 5057 wiLuauNaise,.

April 11, 1979

M % ' e.i ^ ? . JThe Honorable James Thompson '

Governor of the State of Illinois
State Capitol
Springfield, IL 62706

From: Ad Hoc Nuclear Reactor Safety Committee
Subj ect: Sumary Report of Activities

Dear Governor Thompson:

The Ad Hoc Nuclear Reactor Safety Committee of the Illinois Commission
en Atomic Energy has met twice since their appointment by Governor Thompson
and Representative George Ray Hudson, Chairman of the Commission. Both
meetings were held with Commonwealth Edison Administrative and Technical
Staff personnel. The first meeting was on April 4, 1979, and the second
day-long sessii.,n of April 10, 1979, included an inspection of the Zion
Nuclear Power Plant, This plant is a Pressurized Kater Reactor similar
in type to the one at Three Mile Island Station in Goldsboro, Pennsylvania,
ne Zi6n facility was designed by Westinghouse while the one at Three Mile
Island was designed by Babcock 6 Wilcbx,

The investigating committee has reviewed the Zion plant in the light of
events that took place at Three Mile Island. We have noticed that..
considerable differences exist between the Three Mile Island plant and the
Zion facility that would make it extremely improbable that a similar
accident would occur at Zion.

De Committee has further consulted with the Nuclear Regulatory Commission
representatives on this matter. On the basis of the inspections performed
up to now, the Committee sees no reason why the Zion facility should not
be allowed to continue operation,

n e Committee will visit and inspect the Dresden and Quad Cities reacto,rs
in the near future and will provide the Governor with an evaluation of
these facilities. A more detailed report will be made in the next few
weeks.

.
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2- April ll, 1979Governor James Thompson -

Anong the iterns looked into during the inspection of Zion were:
Operator Training Safety Systems, Security, and Security Qualifications.
A visit was also made to the Westinghouse Training Center where a series
of simulated accidents were performed'and evaluated.

Refresher training for all personnel was looked at as well as the qualifica-
tions necessary for a work crew at the station.

Respectfully submitted,

4dff N' *

.

~
"

Gerald R Day*

Executive Director
Illinois Commission on Atomic Energy

GRD:gfs

Ad Hoc Nuclear Red'ctor Safety Committee'

h'D!Gf 6 7 0 fDr. Philip Gustafson, Chairman -d3 ~' -e,'

s.
'' <

Dr. J. B. van Erp-

Dr. George Miley
Professor Daniel Hang*
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April 19, 1979

"

The Honorable James Thompson
Governor of the State of Illinois
State Capitol
Springfield, IL 62706

From: Ad Hoc Nuclear Reactor Safety Committee
Subject: Preliminary Report on the Safety Status of

Operating Commercial Reactors in Illinois

Dear Governor Thompson:

The Ad Hoc Committee charged with the responsibility of reviewing the nuclear
safety status of power reactors in Illinois consists of the following individuals:

Dr. Philip F. Gustafson, Chairman - Argonne National Laboratory
Dr. J. B van Erp - Argonne National Laboratory
Dr. George Miley - University of Illinois
Profdssor Daniel Hang - University of Illinois
Gerald R. Day, Executive Director-Illinois Commission on Atomic Ene

In addition the following individuals have acted as liaison, observers or
advisers to the Committee:

Gary Wright - Illinois Department of Public Health
John Hasselbring - Illinois Comerce Cor. mission
Professor James Hartnett - University of Chicago

The Committee has concluded that there are no technical reasons why the nuclear*

power plants now in operation in Illinois should not continue to operate. The
Committee bases its conclusion on technical discussions with Commonwealth Edison
engineering and operating personnel and with engineering staff from Westinghouse
and General Electric. The Committee as a whole or members thereof have toured
the Zion, Dresden, and Quad Cities nuclear stations, talked with operating
personnel, studied the plant design, safety circuitry, and operating procedures.
In addition, the Committee has visited the Westinghouse simulator at Zion
and the G. E. simulator at Dresden, witnessed a number of scenarios involving
one or more abnormal events, including the designed response and operator
actions leading to restoration of normal operation, or reactor shut-down in
a safe mode depending upon the actual circumstances.
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Honorable James Thompson -2- April 19, 1979

Region III of the NRC has maintained a record of performance of all operating
reactors in the region (which includes Illinois). According to their criteria

all commercial reactors in Illinois present1 have good. operating records,
and have indicated significant improvement c , . past performance.

Commonwealth Edison, as well ar. the reactor vendors (G.E. 6 Westinghouse),
have identified areas for improvement both by design / equipment change and/or
.by new operating procedures. "Be Nuclear Regulator > Commission has issued
interim operating guidance and procedures to be followed by all reactor
operators pending. a full and detailed investigation of the Three Mile Island 2
accident. Of prime importance are the operating . instructions to be followed
in regard to pressurizer water level in a Ph'R during transient operatis.ns
(i.e. a rapid pressure change), and to assure containment isolation du.ing
abnormal operating events. The need to automate some auxiliary systems which
are now manually operated was also stressed by the NRC.

'In summation, the Ad. Hoc Committee ha- looked at the operating experience and
proficiency of the operators of the ruors in Illinois and coupled with the
enhanced attention to operating procedures instituted by the utility, we feel
that continued operation of the reactors is justified at this time

After an in-depth study has been completed by the Members of the Ad Hoc Committee
and their consultants of all design and operating procedures, a cotmplete
detailed report will ,be made to you. This report will be available on or about

based on present planning by the Comittee. The final reportJuly 16,1979,
will include the recommendations of the Committee on design features, operational
control, and administrative procedures.

Re,spectfully submitt d,
) / .

.

Gerald R. Day
Executive Director
Illinois Commission on Atomic Energy

GRD:gfs .

.

.
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# 0 UNITED STATES*,

!Y . NUCLEAR REGULATOR COMMISSION
$ * k, .'. .. . %. ,l.//. IADVISORY COf.*MITTEE ON REACTOR SAFEGUARDS

-Qf /t wAsamcrou. o. c. 2osss

***** Pay 16,1979

h
cluA um. llb,,a _

Honorable Joseph M. Hendrie
Chairman
U. S. Nuclear Regulatory Commissio~n
Washington, D. C. 20555

Subject: REPORT ON QUA'.'TITATIVE SAFETY GOALS

Dear Dr. Hendrie:
,

The Advisory Conmittee on Reactor Safeguards reco= ends that con-
sideration be given by the Nuclear Regulatory Com :ission to the-

establishment of quantitative safety goals for overall safety of
nuclear power reactors. This could be helpful, for example, in
developing criteria for NRC actions concerning operating plants.
The ACRS recognizes the difficulties and uncertainties in the
quantification of risk and understands that in many situations
engineering judgment will be the only or the primary basis for a
decision. Nevertheless, the A35 believes that the existence of

quantitative safet? goals and criteria can provide impor- vard-
sticks for such judgment.

The ACRS believes that such NRC goals and criteria should be pro-
posed for coment, not only by the public but by the Congress.
Ultimately the Congress should be asked to express its views on
the suitability of such goals and criteria in relation to other
relevant aspects of our technological society, such as large da .s,
and manufacturing, storage, or disposal facilities for hazardous
chemicals.

The ACRS believes that it is time to place the discussion of risk,
nuclear and nonnuclear, on as quantitative a basis as feasible.

Sin 31y,

A -

Max W. Cart:en
Chairman

.
.

.

9 9 0 6.t 00050
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v

.
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