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In Reply Rafer To:*
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_413,50-41D
)50-488, 50-489

50-490, 50-491 x
'50-492, 50-493

Duke Power Company
Atta: Mr. L. C. Dail, Vice President

O Design Engineering
P. O. Box 33189
Charlotte, North Carolina 28242

Gentlesmen:

The enclosed Bulletin 79-05 is forvsrded to you for information. No _ , , '
.

written response is required. If you desire additional information
1

|
regarding this matter, please contact this office. The Preliminarv

Notification of the subject incident (Enclosure 1) will continue to be

issued periodically. These vill be forwarded to you as they are issued.

Sincerely,

s

s' '

y~

- James P. O'Reilly
Director

Enclosure:
. IE Bulletin No. 79-05
I with Enclosures
-
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cc w/ encl:
D. G. Beam, Project Manager
Catawba Nuclear Station

,

P. O. Box 223
|Clover, South Carolina 27910
|

J. T. Moore, Project Manager
Cherokee Nuclear Station
P. O. Box 422
Gaffney, South Carolina 29340
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The attached three-page bulletin 79-05, ANO #7904110337,
includes the following preliminary notifications (PNO)
as enclosures to the bullentin. Each PNO is listed
below with the appropriate DCS accession number.

PNO 79-67 ANO #7904110341 2pp.

PNO 79-67A ANO #7904110346 1p.

PNO 79-67B ANO #7904110358 llpp.

PNO 79-67C ANO #7904110365 1p.

PNO 79-67D ANO #7904110375 Spp.

PNO 79-67E ANO #7904110383 4pp.

PNO 79-67F ANO #7904110389 3pp.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON , D.C. 20555

April 1, 1979

IE Bulletin No. 79-05

NUCLEAR INCIDENT AT THREE MILE ISLAND

Description of Circumstances:

On March 28, 1979 the Three Mile Island Nuclear Power Plant, Unit 2
experienced core damage which resulted from a series of events which
were initiated by a loss of feedwater transient. Several aspects of the

() incident may have general applicability in addition to apparent generic
This bulletinapplicability at operating Babcock and Wilcox reactors.

is provided to inform you of the nuclear incident and to request certain
actions.

Actions To Be Taken By Licensees

(Although the specific causes have not been determined for individual
sequences in the Three Mile Isisnd event, some of the following may have
contributed.)

For all Babcock and Wilcox pressurized water reactor facilities with an
operating license:

1. Review the description (Enclosure 1) of the initiating events and
subsequent course of the incident. Also review the evaluation by

() the NRC staff of a postulated severe feedwater transient related
to Babcock and Wilcox PWRs as described in Enclosure 2.

These reviews should be directed at assessing the adequacy of your
reactor systems to refely sustain cooldown transients such as
these.

2. Review any transients of a similar nature which have occurred at
your facility and determine whether any significant deviations from
expected performance occurred. If any significant deviations are

found, provide the details and an analysis of the significance and
any corrective actions taken. This material may be identified by i

reference if previously submitted to the NRC.

3. Review the actions required by your operating procedures for coping
with transients. The itema that should be addressed include:
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Recognition of the possibility of forming voids in the primarya.
system large enough to compromise the core coolingcoolant

capability.

Operator action required to prevent the formation of suchb.
voids.

Operator action required to ensure continued core cooling inc.

the event that such voids are formed.

Review the actions requested by the operating procedures and the4.
training instructions to assure that operators do not override automatic() actions of engineered saf ety features without sufficient cause for
doing so.

Review all safety related valve positions and positioning require-5.
ments to assure that engineered safety features and related equip-

such as the auxiliary feedwater system, can perform theirment
intended functions. Also review related procedures, such as those
for maintenance and testing, to assure that such valves are returned
to their correct positions following necessary manipulations.

Review your operating modes and procedures for all systems designed6.
to transfer potentially radioactive gases and liquids out of the
containment to assure that undesired pumping of radioactive liquids
and gases will not occur inadvertently.

In particular assure that such an occurrence would not be caused byO the resetting of engineered safety features instrumentation. List

all such systems and indicate:

Whether interlocks exist to prevent transfer when high
Ia.

radiation indication exists and, !

b. Whether such systems are isolated by the containment isolation
signal.

7. Review your prompt reporting procedures for NRC notification to
assure very early notification of serious events.

[

The detailed results of these reviews shall be submitted within ten'

(10) days of the receipt of this Bulletin,
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Faports should be submitted to the Director of the appropriate NRC
Regional Office and a copy should be forwarded to the NRC Office of
Inspection and Enforcement, Division of Reactor Construction Inspection,
Washington, D.C. 20555.

For all other operating reactors or reactors under construction, this
Bulletin is for information purposes and no report is requested.

Approved by CAO, B180225 (R0072); clearance expires 7-31-80. Approval

was given under a blanket clearance specifically for identified generic
problems.

Enclosures:
1. Preliminary Notifications

Three Mile Island -
PNO-67 and 67A, B, C, D,
E,F,G

2. Evaluation of Feedwater
Transients w/ attachment

3. List of IE Bulletins issued
in last 12 months
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,

Pac _e 1 of 25 |..

PRELIMINARY NOTIFICATION |
'

March 28, 1979
.

PRELIMINARY MOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-67
This preliminary notification constitutes EARLY notice of event ofThe inforentionPO5SIBLE safety or public interest significance.
presented is as initially received with_out verifi_ cation or ev3 uation

1
'

,

Il staf f on this date.and is basically all that is known by

Facility: Three Mile Island Unit 2
Middletown, Pennsylvania
(Docket No. 50-320)

REACTOR SCRAM FOLLOWED BY A SAFETY INJECTION AT THREE MILESubject-
ISLAND - UNIT 2

The licensee notified Region I at approximately 7:45 AM of an incident at
ihree Mile Island Unit 2 (TMI-2) which occurred at approxientely 4:00 AM
at 98% power when the secondary feed pumps tripped due to a feedwaterO This resulted in a turbine trip and subse-
polishing system problem. A combination of
quent reactor trip on High Reactor Coolant Pressure. Feed Pump Operation and Pressurizer Relief - Steam Generator reliefAtReactor Coolant System (RCS) cooldown.valve operation caused a All ECCS components
1600 psig. Emergency Safeguards Actuation occurred. Water level increased in the Pressurizer
started and operated properly.and Safety Injection was secured manually approximately 5 minutes after-

actua tion . It was subsequently resumed. The Reactor Coolant Pumps were

secured when low net positive suction head limits were approached.

About 7:00 AM, high activity was noted in the RCS Coolant SarS e Lines
l

A Site Emergency was then
(approximately 600 mr/hr contact readings).At approximately 7:30 AM, a General Emergency was declaredAt 8:30 AM sitedeclared.based on High Radiation levels in the Reactor Building.

b-t") . eMa4 ten-4.eh vsre reported to not be significa-' "-" +"-The source of activity was stated to be failed fuel as a--

result of the transient, and due to a known previous primary to secondary(]) 1 mr/hr

leak in Steam Generator 8.
was activated at 8:10 AM andThe Region I Incident Response Center

direct communications with the licensee and IE: Headquarters was estab-The Response Team was dispatched at 8:45 AM and arrived at the
lished.
site at 10:05 AM.
At 10:45 AM the Reactor Coolant System Pressure was being held at 1950

j

in the cold leg. By 10:45 AM. radiation
psig with temperature at 22001
levels of 3 mr/hr had been detected 500 yards offsite.

CONTINUED
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March 28, 1979
Page 2 PHO-79-67
Continued

-

' There is significant media interest at the present time because ofThe Con 1rionwealth
concern about potential offsite radiation / contamination. Press contacts are being
of Pennsylvania and EPA have been informed.
made by the licensee and NRC.

O

. PRELIMINARY NOTIFICATION
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PRELIMINARY fiOTIFICATION

March 29,1979 f

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--P40-79-67A
This preliminary notification constitutes EARLY notice of event ofThe informationPD55IBLE safety or public interest significan.ce. _

presented is as initially received without verification or evaluation _
and is basically all that is known by I_E staff on this date_.

Three Mile Island Unit 2Facility:
Middletown, Pennsylvania (DN 50-320)

NUCLEAR INCIDENT AT THREE MILE ISLAND - UNIT 2Subject:

This supplements PN0-79-67 dated March 28, 1979.

As of 3:30 p.m., on March 28, 1979, the plant was being slowly cooled
O down with Reactor Coolant System (RCS) pressure at 450 psi, using normalThe bubble has been collapsed in tne Aletdown and makeup flow paths.

Reactor Coolant Loop hot leg, and some natural circulation cooling has
Pressurizer level has been decreased to the high

been established. The
range of visible indication, and some heaters are in operation.
secondary plant was being aligned to draw a vacuum in the main condenserThe facility plans to
and use the A Steam Generator for heat remnval.continue a slow (3oF/hr) cooldown, until the Decay Heat Removal System
can be placed in operation at 350 psi RCS pressure, 3500F RCS temperature
in 15-18 hours.

As of 3:30 p.m., a plume approximately S mile wide and reading generallyThe ARM's helicopter is
1 mr/hr was moving to the north of the plant. Airbor11e iodine levels
being used to define the length of the plume.of up to 1 x 10-8 uti/ml have been detected in Middletown, pennsylvaria,
which is located north of the site.

The Connonwealth of Pennsylvania is beingO Media interest is continuing.
kept informed by plant personnel.

PRELIMINARY N011FICAT10N |
-
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Enclosure 1

PRELIMINARY NOTIFICATION
_

._ March 30,1979.

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PMO-79-678

This oreliminary no_tification constitutes EARLY notice of event of
The informationPOSSIBL E safety or public interest significance.

Dresented is as initia] received with_o_ut verification or evaluationand is basically all that_is known by If staff on this date.

Facility: Three Mile Island Unit 2 |Mi ddl etown , Pennsylvania (DN 50-320)

Subject: Nuclear incident at Three Mile Island

Plant Status

Three Mile Island Unit 2 is continuing to remove decay heat through
A-loop steam generator using one reactor coolant pump in that loop for
coolant circulation. The reactor coolant pressure and temperature wrr

Q stable and under control throughout the night of March 29. There has

been sone dif ficulty in maintaining coolant letdown flow due to resistence
in the purification filters. The licensee notified IE at about 11:00
p.m. on March 29 that they expected to remain in this cooling mode for
at least 24 hours.

The licensee's engineering staff was requested by NWR to obtain a better
estimate of the volume of the noncondensible " bubbles *' in the reactor!

There are apparently two such bubbles one in the |coolant system.
pressurizer that has been intentionally established for control of
pressure and level, and one in the reactor vessel head caused by the
accumulation of noncondensible gases from failed fuel and radiolytic
decomposition of water. The estimate is to be obtained by correlating
pressurizer pressure and level indications over the past hours of stob;e |

The voltane of the bubble in the reactor vessel is of interestoperation.
in assuring that sufficient volene remains in the upper head for collectior
ar ore acacoadeasibie 9ases arisias trom coatiaveo aaeret<aa 5a theO present cooling mode as well as to assess the potential for movenent o'
the bubble during a switchover to decay heat resoval operation.

The licensee believes it is prudent to remain in the present cocling
mode due to the potential for leakage of highly radioactive coolant freer
the decay heat removal system into the auxiliary building, movement of
noncondensible gases into the reactor coolant loop, and boiling in the
core when the reactor coolant purp is shut down. ,,

___ __ ,
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March 30, 1979
Page 2 PN0-79-67B .

Continued !

Fuel Damage

Preliminary assessment of the extent of fuel damage from a reactor
coolant sarrple taken at approximately 5:00 p.m. on March 29 indicatesA 100
significant releases of iodine and noble gases from the fuel.
milliliter samle taker from the primary coolant system via a letdown
line was measured at about 1,000 R/hr on contact (70-80 R/hr at one footPreliminary analysis of a diluted sample
and 10-30 R/hr at three feet).

O ia the it mobiie iaboratorv iadicated fissioa prodoct coaceatratioas of
about 8 x 105 microcuries per milliliter. The sample will be flown to
Bettis Laboratory for further analysis.

i

Thennocouple readings of caolant temperature at the outlet of the
instrumented fuel assemblies indicate potential local core damage,
possibly in one quarter of the total of 177 fuel assemblies and generallyOf the 52 readings at 5:00 a.m. on March 30,in the center of the core.
one was above the coolant saturation temperature of about 550of, 7 were
above 3500F , and 2 were off-scale, indicating temperatures higher than

is developing a proce-
7000r. Upon request of NRR, Babcock and Wilcox
dure for use by the licensee in taking direct potentiometer readings
from the off-scale thennocouples since the temperature scale limitation
of 7000F is controlled by the process computer, not the thennocouple
itself.

Reactor Coolant System (RCS) Parameters
_

The RCS parameters have remained relatively stable during the period.J

Gradual RCS cooldown continued to about 1:30 a.m. . March 30. when temera-
ture was slightly increased te allow additional margin between RCS
operating parameters and Technical Specification minimum pressurization

Following are the primary system parameters over this period:limits.

10:00 a.m. 7:00 p.m.12:01 a.m. 3:00 a.m. 5:00a.m.
3/29/7_9_ 3/29/79 3/_30/79 3/ 30/ 79, 3/30/79

Pressurizer Level (inches) 348 321 326 34? 354

Pressurizer Pressure (psi) 863 945 1023 1055 1053

Pressurizer Temperature (OF) 529 542 551 556 557

Inlet Tesperature (Of) 281 277 275 278 274Loop A Core

Inlet Temperature (#F) 281 277 275 2/8 274Loop 8 Core

_ __ _

_

CONTINUED
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Page 3 PNO-79-67R
Continued

1

Environmental Status
The |

Two serial surveys were conducted during the evening of March 29.
first flight was made about 8:15 p.m. daring which measurements were
taken in a circle around the site with a radius of about eight miles. No
defined plume of radioactivity was detected, but residual pockets of
radioactivity were identified at various points where the measured(Naturallevels ranged from .025 to .050 milliroentgens per hours.
background levels are about .005 to .015 milliroentgens per hour.)
During the second flight, at about 10:30 p.m.,

a plume was detected
northwest of the plant with a width equal to and confined within the

The plume was touching down about one mileboundaries of the river.from the plant at Hill Island and then splitting into two parts - onc on
Mensurements at the east shoreline of theeach side of Hill Island.

river, opposite Hill Isalnd indicated about four milliroentgens per hourO and at the shoreline on mile north of Hill Island near Olmstead AirAdditional measurements atForce Base about one milliroentgen per hour.
five miles from the plant were on the order of .010 milliroentgens per
hour and are in agreement witn the earlier flight.

During the early morning hours of March 30, an NRC monitoring team took
radiation measurements from a vehicle traveling both sides of the
Susquehanna River from 10 miles south of Three Mile Island to 4 miles
north. Radiation levels were highest near Cly, a community just south

The level at Cly wasof the facility on the west side of the river.
All other locations had levels less thar0.15 m1111 roentgen per hour.

0.05 milliroentgens per hour.

Other Information

At approximately 4:00 p.m. on March 29, two employees of Metropolitae
O Edison Co. received radiation exposures in excess of the quarterly linit

The employees, an operator and a chemist, entered theof 3 rams. Presentauxiliary building to collect a sample of primary coolant.
estimates are that the operator received 3.1 rems and the chemist 3.4
rems.

The licensee released less than 50,000 gallons of slightly contarinated
industrial wastes on March 29, 1979. This release was terminated at hR;

29, 1979, because of concerns
request at approximately 6:00 p.m., MarchAt about 12:15 a.m. on March 30,
expressed by state representatives.
NRC gave the licensee permission to resume releases of the slightlyThis actioncontaminated industrial wastes to the Susquehanna River..

uns coordinated with the office of the Governor of Pennsylvania and aJ

Representatives of the news mediapress riease was issued by the State.
expressed concern that they were not infomed of the planned eesuestion
of the release prior to pemission having been granted.

#

4

CONTINUED
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March 30, 1979
Page 4 PNO-79-678
Continued

--

40 a.m., on March 30 the licensee began venting from the gaseousAt 8:waste tanks. The impact of this operation is not yet known.

O

Attachments (7):p
d Aerial Survey (6)

Ground-level Survey (1)

--
_ -

.

_ _ _

PRLLIMINARY NOTIFICATION
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Plume in a N to W direction. Primarily Xe-133.
Over Harrisburg, radiation measurements in the plume
showed about 0.1 mr/hr. At 10 miles from the site,
the plume was about 4-5 miles wide; top of plume at
about 3000 feet. .
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Plume in a N to W direction. Primarily Xe-133.
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Radiation measurements at east shortat Hill Island.line at Mill Island, _4 mr/hr; one mile north of Hill
Island 1 ar/hr; and at five miles from the plant.
P5 - 50 ini_crocoenteens/hr.

o-
. . _ . _. _ _. _ . _. _ _ .__,



--. a ._.-_a 4 -_ _ a e

Enclosure 1
Page 14 of 25. .

,

i

I
:
*

GROUND-LEVEL SURVEY

.

*,

,

T. .

I h h
-

g . M . Paliqyra i,
-

.N
O. '' I

'
.'Y& '

-{, < 1 \k. ' . ) Hurtsnelstown
'

j

p %.
-'

.

|
,

,
- sq _-

,.
e Eff dletown

.

gmyden mi8'i'
. . .

o.I saa /h'_

-. . ..
-

13zabethtown-mile ,
.

1dsboro Island
..

."'( -

1

,

saam p u'* -

( ) res itag ert -k l

0,1 *stly p.nt?. e$' ' '

*
i, / S*'''7

A# arfdars
<o.os 4 k \ F.-

! .

,.
...

1
APPI SCALE g '

.,

a 5 10,
- .

niies

approximately 4:00 a.m. - 5:30 a.m.March 30, 1979 Time:

An NRC survey team took radiation measurements from a
vehicle traveling both sides of the Susquehanna River.<

Andiation levels were highest near Cly, a causnunity just
'

The
south of the plant an the west side of the river.With the exception ofI

level at Cly esas about 0.2 ar/hr.|
the reading of 0.1 ar/hr at the Observation Center, the
runninder of the readings en the route were less than 0.05 a;-/hr.|

'

t
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March- 30,1979'

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCdRRENCE--PNO-79-67

This preliminary notification constitutes EARLY notice of event of
POSSIBLE safety orjublic interest sionTi'icance. Te Information
presented is as'~initlally receidd without verification or evaluat$an
and is basically all that_ is known OT staf f on_ t'his[ciate. -~ i

' Facility: Three Mile Island Unit 2
Middletouh Pennsylvania (DN 50-520).

1

Subject: MUCLEAR INCIDENT AT THREE MILE ISLAND
.

Plant Status 1

)
There have been intermittent uncontrolled releases of radioactivity into
the atmosphere from the primary coolant system of Unit 2 of the Three

TheMile Island Nuclear Power Plant near Harrisburg, Pennsylvania.
|licensee is attempting to stop, the intermittent gaseous releases by

transferring the radiocctive coolant water into the primary contairren.s ;

The levels of racioactivity being measured have been as nigh
i

() building.
as 20 to 25 millirem per hour ,in the immediate vicinity of the site at
ground level . Off-site ~ievels were a few nillirnentgen.
At about 11:30 a.m.' EST, the Chairman of thte 'IRC *ee suggested to Governce
Thornburg of the Commonwealth of Pennsylvania that pregnant wo.nen and
pre-school children _in &n area within five miles of the plant site be
evacuated. Members of the NRC technical staff tre at the site and
efforts to reduce 'the teriperaturts of the reactor fuel are continuing.
These tenperatures have been comir39 down slowly and the final depres-
surization of the reactcr ve5 sci ' as been delayed. There is evidence ofn

severe damage to.the nuclear fuel. Saraples of primary coolant containing
high-levels of radioiodine and instruments in the core indicate hige.
fuel temperatures in some^of the fuel bundles, and the presence of a
large bubble of non-condensible gases in the top of the reactor vesse'
Because of these non-condensible gases, the possiblity exists of
interrupting coolant flow within the reactor when its pressure is

| further decreased and the contaihed gases expand. Seversi options to
In *.hereach a final safe state for the fuel are under consiJerettan.

1

meantime, the reactor is being maintained in a stable-condition.

,

' ,,

'

t

/

|
'

1

s

'
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March 30,1979

FRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-670

reliminary notification constitutes EARLY notice of an event of
1

:~This The informationBLE safety or public interest significance.
presentsd is as initially received without veri _fication or evaluation

j
,

and is basically all that is known by IE staff o'n this date.

Facility: Three Mile Island Unit 2
Middletown, Pennsylvania (DN 50-320)

Subject: NUCLEAR INCIDENT AT THREE MILE ISLAND |

() Plant Status

Gaseous radioactivity from the primary coolant system letdown has beer
contained in waste gas decay tanks since the last gaseous release at

30. 1979. At the present reactor coolant
approximately 2:50 p.m. March
letdown rate of approximately 20 gpm it may be necessary to make a
planned release of radioactive gas tomorrow to prevent gas decay tankThe licensee has ;-

relief valve operation at its setpoint of 100 psi.
installed a temporary line from the gas decay system back to reector
containment which is under evaluation before being placed in operation.
Containment pressure is being maintained slightly negative (-l psi) as a
result of fan cooler operation.

Reactor coolant temperature measured at fif ty-two locations at the
outlet of the core have continued to come down slowly. Three Outlet
temperature instroents continue to indicate above saturation temperature.

() The NRC staff was informed by the licensee on Friday morning that examination
of containment pressure data for March 28 indicates a pressure spike upNRC personnel
to approximately 30 psi occurred at approximately 1:50 p.m.
are evaluating the possibility tnat a hydrogen explosion was the cause
of the containment internal pressure spike.

The reactor coolant path is through one reactor coolant pump ard one
The steam generator is being fed by an auxiliary feed-

steam generator.Several options for depressurizing the reactor and continuing
cocidown via the residual heat removal system are under consideration.
pure.

I |
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Page 2 PNO-79-670
Continued

The volume of non-condensible gases in the reactor vessel has been
-

estimated to be approximately 1000 to 1500 cubic feet at 1000 psi.
This volume is estimated to result in a water level of several feetThe rate of growth of the bubble in the
over the top of the fuel. reactor vessel is estimated to be less than 50 cubic feet per day at
1000 psi.

The Director of the Office of Nuclear Reactor Regulation, the Director
of the Region 1 Office of Inspection and Enforcement and the Directorof the Division of Operating Reactors arrived at the site at approximately

NRC attivities at the site and site vicinity.
2 p.m. today to directRepresentatives of HEW and EPA are providing coordination and assistance
to the NRC at the Incident Response Center.

site and vicinity in addition to the
NRC personnel assembled at the TM)

() upper management personnel consist of the following:
R1 Rll RIII Hg

8 5 4
Reactor Inspectors (IE)

12 12 10
Health Physicists (IE)

4,

Health Physicists (SP)
1 1 1

Public Af fairs
13

Reactor System Analysts (NRR)
4

Radition Waste Specialists (NRR)
6

Health Physicists (NRR)
2

Operating Licensing (NRR)
83

Total Staff

__

CONTINUED |'
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Continued
--

The following equipment has been assembled at or near the site
for support of NRC operations:

LocationEquipment

Observation Center1 NRC Instrument Van with'

2 telephone lines
M

1 NRC Office Van
"

1 Office Trailer (Supplied by Licensee)

200 Hand-Held Portable Radios from
"5 ' ''s' 5''''''O

Portable Health Physics Instrumentation
3 Helicopters from DOE for survey and

support

,

2 Laboratory vans DOE /Bettis

A sophisticated connunications pod from 00E/ NEST will arrive
.

tonnorrow.
'

ENVIROSENTAL STATUS:
At approximately 3 P.M. on March 30, 1979 NRC analysis of eight vegetationAt 5.30 P.F.samples from the offsite areas showed no detectable activity.
the Pennsylvania State Radiation Health DepartJnent reported that environmental
water and air samples collecteo in the vicisif ty of the Three Mile Island

'

Plant showed no detectable activity except for some Xenon-133 and Xenon-135.

O "''' samai' a i>>is sha * aa act'<<t> i'< is a6 ave 6ac'srauad-
Offsite ground level genna surveys in the Middletown and Goldsboro areas
between 3:00 and 6:00 P.M. on Much 30, ranged from .01 to 1 milliroentgens

An aerial survey was made by helicopter from 4:00 - 6:00 P.P.per hour.
on March 30, the site was surveyed in concentric circles at approximate!r ^* mile
intervals and at a height of 300 to 1,000 feet. The highest radiation
readings were over the site and measured a to 10 milliroentgens per hour.
In the plume the highest radiation readings were 6 to 8 millirw ntgens

The plane followed the river in a northwesterly direction andper hour. Site ground levelwas not detectable beyond five to six miles from the site.
surveys conducted between 7:30 - 8:00 P.M. ranged from .01 to 1.8
milliroentgens per hour.

,
__

,_

CONTINUED'
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Continued __

,
__

-

ForecastAt 4 P.M. March 30, upper level winds were from the southeast.
indicates precipitation in the fonn of thunderstorms moving in after
12 midnight, March 30. At 5:00 P.M. winds onsite at Three Mile Island
were reported at 2 to 3 miles per hour generally from east to west.;

O

O attac, ent ci>
Radiation Survey Map

_

__
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IMEDIATE

PRELIMINARY NOTIFICATION
'. _ March 31,1979
*

'

._

4 ',-
. PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-671

t

This tsunediate preMminary notification constitutes _an update of eventThe. jnfonnatf5n presentedof safety and public interest significance.
is as initi_ ally received without verification or evaluation and is
basically all that is known by NRC staff at this time.

Facility: Three Mile Island' Unit 2
Middletown, Pennsylvania (DN 50-320)

Subject: NUCLEAR INCIDENT AT THREE MILE ISL AND ,

Plant Status

Ra.ictor cooling continues using the 1A main reactor coolant pump withChanges to this
steam generator A steaming to the main condenser. An operability stattA
cooling method are not planned for the near term.
of equipment is being compiled for use as backup in the event of failure
of existing operating equipment.

The hydrogen recon 61ner is in an operable status; however, shielding of
its piping and comonents is not fully installed and is presently con-

,

'

Lead for shielding has been incated and will besidered inadequate.
moved to the site on an expedited basis. Calculations of hydrogen in ,

|
containment show that the present concentration is less than 41. the !

staff's limit on allowed concentration to ensure an explosive mixture is
Attempts are being made to obtain a containment atmospherenot obtained.

sasple.
!

The ste 9 s dec > t ak ares ures er so asi t io:is a a. oa March so
O The tank is set |

snd had been relatively constant for about five hours.The radiation field (60 R/hr at i
to relieve pressure at 100 - 110 psi.
contact) prevents resettir.g relief points. |

Reactor coolant temperatures measured by incore thenmcouples at 52
locations presently show only one location above saturation temperature.
Temperatures in the core as seasured from outlet thermocouples are

Other system parameters are remaining stable.gradually decreasing.

Environme_ntal Status

Three ARMS flights of one-hour length were conducted beginning at At a
9:30 p.m. on March 30, and .it midnight and 3:00 a.m. on March 31.

_

CONTINUED
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March 31, 1979
Continued PNO-79-67E
Page 2

distance of one mile from the plant, maximum readings ranged from 0.5At the 18 mile point,
millimentgens per hour (mr/hr) to 1.5 mr/hr.
readings of 0.1 to 0.2 mr/hr wem obtained during the two earlier surveysFlights are being made at appmximatelyand 0.5 mr/hr during the latest.
three hour intervals.
Offsite ground level gama surveys in the Middletown area and north,
between 9:30 p.m. on March 30 and 1:00 a.m. on March 31, indicated

These measurements were taken in thelevels from 0.2 to 0.5 mr/hr.
general direction of the plume measured in aerial surveys.

At 3:00 p.m. on March 23, (prior to the releases of March 30) the licensee
pulled thermoluminescen'. dosiseters from 17 fixed positions located
ithia a is i1 radius or th site- The aosia t rs hao 6 a i= PlaceO for three months and had been exposed for about 32 hours after the

Only two dosimeters showed elevated exposures above nonnal
The highest reading observed was on Three Mile Island, 0.4incident.

levels. At this
miles north of the reactor at the North Weather Station.location, the qued.erly accumulated exposure was 81 mr, appmximately 65The other high exposureer above the nonnel quarterly exposure rate.
was observed at North Bridge, 0.7 miles NNE of the reactor at theAt this location, the total quarterly accumulatedentrance to the site.exposure was 37 mr or approxisately 22 me above the normal quarterly
exposurt rate.

During the evening milking hours on March 30. milk samples were collected
by the Pennsylvania Department of Environmental Resources at the following
locations:

Harrisburg (2 sites)

O vort
Middletown
Bainbridge
Etters

The cows had been fed onAnalyses showed no detectable radiofodine.
storid feed but had been outside for exericse.
The Pennsylvania Department of Environmental Resources also collected
water samples at filtration plants at Columbia, PA (for the City of
Lancaster) and Wrightsville on March 30 in the raorning and early afternoon.No detectabic
Both sample points are downstream of Three Mile Island.
activity was found.

f _

CONT 1NUED
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March 31, 1979

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURREllCE--PN0-79-67F
This preliminary notification constitute 3 summary information of an eventThe inferir.ation presented is aof safety or public interest significance.
summary of information as of 5:30 pe date 3/31/19.

Facility: Three Mile Island Unit 2
Middletown, Pennsylvania (ON 50-320)

Subject: NUCLEAR INCIDENT AT THREE NILE ISLANO

- Plant Status

There has been no change in the method of cooling the reactor since the
previous report (PNO-79-67E ). Reactor coolant temperatures measured by
incore thersocouples at 52 locations have continued to decrease. At present
none of the temperature readings is above saturation temperature for this
pressure (554'F). System parameters remain stable. There has been a slight

drop in pressurizer level from 215 to 191 inches.

Efforts continue to complete installation of components and piping on the
Approximately 220 tons of lead shielding in vaMousO tydrogen recombiner. Lead shieldingshapes and forms has arrived, or is on the way, to the site.

A decision to use the recoecineris being installed around the recombiner.
Two samples of containment atmosphere have Deenhas not yet been made.

analyzed which show hydrogen concentrations of 1.7 and 1.05.

Efforts continue to estimate the volume of the noncondensible gas bubble
Licensee calculations of the size of the bubble at 2:40 peabove the core. At about 4:20 pa this was recalculated by thewas 880 cubic feet at 875 psig.

licensee to be 621 cubic feet at 875 psig.- Tnis is be ng further evaluated.i

Environmental Status

Three ARMS flights were conducted at about 6:00 a.m. , 9:00 a.m. , and 12:00
MaximumAll flights reflected a rather stable situation.noon on Merch 31.

readings in the plume were from 1.5 to 2.5 milliroentgens per hour (ar/hr)
at a distance of one sile from the plant, froe 0.5 to 1.0 ar/hr out to 7

O miles, and 0.1 to 0.2 mr/hr beyond 10 miles. The plume width is about 1-1/2
No radioiodines have been detected in the plume. Offsite

to 2 miles.
ground level gamma surveys performed in the predominant wind direction
indicated maximum levels of about 2 ar/hr at about 1/2 elle from the site
in the direction of the plume. The wind was from the S$ht at the time of the

CONTINUED
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Miles
L

4 rch 31, 1979 4:00 **** AERI SUR plume direction and radiation readir.gs

All ground level readings were less then 0.1 mr/hr.
measurements made in vehicle travelling route 441m rch 31, 1979 1:00 a.m. ;

from 6 bout ten miles south of plant to route 76
'

<

and south along roads on the wast side of the river.
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March 31, 1979l- ! Continued PNO-79-67F
E Page 2

ARMS flights. At about 1 PM the winds shifted and are now blowing in a south'

j{ masterly direction.

International Contacts

NRC's Office of International Programs (OIP) has prepared daily status#

reports, transmitted by Immediate Department of State telegrams to of ficial
- NRC contacts in the 25 foreign countries with which NRC has regular official

relations. OIP is also receiving many foreign telephone calls."

E Two senior safety experts from the Federal Republic of Germany (FRG) arrived'

late March 30 and were briefed by NRC experts at the Operations Center,'

late March 30 and during March 31. Two French experts will arrive April 1.""

Washington Representatives or senior visitors of Japan, FRG, and Sweden
also have been briefed in the Operations Center. OIP also has been briefing
the President of the AECB of Canada, who offered to send any AECL or AEC8,.

experts who could be of assistance.- ). .
VO
a, V Contact with Licensee

< ft NRC Regional Offices are transmitting to the utilities with operating. 1, licenses summary information (in the form of Preliminary Notifications) as-

2- they are prepared.
c_.
};
z*

I'
.

.

.

I'

O

.

O

O

'E
t

| .
_

IM4[DIAll'

ac

| [.' PRELIMINARY NOTIFICATION

|t
b

|

_ _ _ _ . . __
. -



.

. . .

.

Enclosure 2
Page 1 of 3

EVALUATION OF FEEDWATER TRANSIENT

29, 1977,.

A loss of offsite power occurred at Davis-Besse on November
which resulted in shrinkage of the primary coolant volume to the degreeA recommendation to convey
that pressurizer level indication was lost.
this information to certain hearing boards resulted in the attached

This discussion includes adiscussion and evaluation of the event.review of a loss of feedwater safety analysis assuming forced flow,
which predicts dispersed primary system voiding, but no loss of corehowever, the forced flow
cooling. During the Three Mile Island event,p appears to have been terminated during the transient.us

Attactament:
Discussion and Evaluation of

Davis-Besse Transients
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EXCERPT TROM MD40RANDUM ENTITLED "CONVEYINC NEW INFORMATION TO LICENSI!E
BOARLS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 6 2", DATED

.

JANUARY 8, '.979, FROM J.S. CRETWELL TO J.F. STREETER |

|

'

3. Inspection and Enf orcement Report 50-346/78-06 docusented that
pressurizer level had gone of f seale f or approximately five
minutes during the November 29, 1977 loss of of fsita power event.
There are some indications that other B&W plants may have prob-
lens maintaining pressuriter level indications during transients.
In addition, under certain conditions such as loss of f eedwater

100% power with the reactor coolant pumps running the pres-at
surizer may void completely. A special analysis has been per-
formed concerning this event. This analysis is attached as
Enclosure 1. Because of pressurizer level maintenance prob-
less the sizing of the pressurizer may require further review.

Also noted during the event was the fact that Tcold went off-
scale (less than 5200F). In addition, it was noted that the

cakeup flow monitoring is limited to less r.han 160 gpm and
O that makeup flow may be substantially greater than this value.

This information should be examined in light of the require-

zents of GDC 13.

D_ISCUSSION AND EVALUATION
-

The event at Davis Besse which resulted in loss of pressurizer level
indication has been reviewed by NRR and the conclusion was reached
that no unreviewed safety question existed.

The pressurizer, together with the reactor coolant makeup system, is
designed to maintain the primary system pressure and water level within
their operational limits only during normal operating conditions.
Cooldown transients, such as loss of of fsite power and loss of feed-;
water, sometimes result in primary pressure and volume changes that
are beyond the ability of this system to control. The analyses of

O and experience with such transients show, however, that they can be
sustained without compromising the safety of the reactor. The principal
concern caused by such transients is that they might cause voiding in
the primary coolant system that would lead to loss of ability to ade-
quetely cool the reactor core. The safety evaluation of the loss of
offsite power transient shows that, though level indication is lost,
some water remains in tha pressurizer and the pressure does not decrease
below about 1600 psi. In order for voiding to occur, the pressure must i

decrease below the saturation pressure corresponding to the system |

I

tengerature. 1600 psi is the saturation pressure corresponding to
605 r, which is also the maximum allowabit core outlet temperature.-

,

Voiding in the primary system (excepting the pressurizer) is precluded
in this case, since pressure does not decrease to saturation.

Attachment
(Enclosure,2)*

.
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The safety analysis for more severe cooldown transients, such as the
loss of feedwater event, indicates that the water volume could decrease
to less than the system volume exclusive of the pressurizer. During
such an event, the emptying of the pressurizer would be followed by
a pressure reduction below the saturation point and the formation of
small voids throughout much of the primary system. This would not
result la the loss of core cooling because the voids would be dispersed
over a large volume and forced flow would prevent them from coalescing
sufficiently to prevent core cooling. The high pressure coolant
injection pumps are started automatically when the primary pressure
decreases below 1600 psi. Therefore, any pressure reduction which is
sufficient to allow voiding will also result in water injection which
will rapidly testore the primary water to normal levels.

ITor these reasons, we believe that the inability of the pressurizer
() and normal coolant makeup system to control some transients does not 1

'

provide a basis for requiring more capacity in these systems.
l
'

General Design Criterion 13 of Appendix A to 10 CTR 50 requires
instrumentation to monitor variables over their anticipated ranges
for " anticipated operational occurrences". Such occurrences are
specifically defined to include lgss of all offsite power. The fact
that T cold goes off scale at 520 F is not considered to be a deviation
from this requiremant because this indicator is backed up by wide
range temperature indication that extends to a low limit of 50*F.
Neither do we consider the makeup flow monitoring to deviate since
the amount of makeup flow in excess of 160 gpm does not appear to be
a significant factor in the course of these occurrences.

The losa of pressurizar water level indication could be considered to
deviate from CDC 13, because this level indication provides the principal
means of determining the primary coolant inventory. However, provisionO of a level indication that would cover all anticipated occurrences may
not be practical. As discussed above, the loss of f eedwater event can
lead to a momentary condition wherein no meaningful level arists, ,

because the entire primary system contains a steam water mixture.
1

It should be noted that the introduction to Appendix A (last paragraph) '

Irecognizes that fulfillraent of some of the criteria may not always be
appropriate. This introduction also states that departures from the
Criteria must be identiff ed and justified. The discussion of GDC 13
in the Davis Besse FSAR lists the water level instrumentation, but
does not mention the possibility of loss of water level indication
during transients. This apparent osission in the safety analysis

,

will be subjected to further review.-

* (Pege 2 of 2).
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Enclosure 3
IE Bulletin No. 79-05 Page 1 of 3
April 1, 1979

LISTING OF IE BULLETINS
ISSUED IN LAST TWELVE MONTHS

Date Issued Issued To
Bulletin Subject
No.

78-05 Malfunctioning of 4/14/78 All Power Reactor
Facilities with an

Circuit Breaker OL or CP
Auxiliary Contact
Mechanism-General
Model Cn105X

78-06 Defective Cutler- 5/31/78 All Power Reactor
Facilities with anHammer, Type M Relays OL or CP

With DC Coils

78-07 Protection afforded 6/12/78 All Power Reactor
Facilities with anby Air-Line Respirators OL, all class E and F

and Supplied-Air Hoods Research Reactors with
an OL, all Fuel Cycle
Facilities with an OL,
and all Priority 1

Material Licensees

78-08 Radiation Levels from 6/12/78 All Power and
Research Reactor

Fuel Element Transfer Facilities with a
Tubes Fuel Element

transfer tube and
A an OL.

78-09 BWR Drywell Leakage 6/14/79 All BWR Power
Reactor Facilities

Paths Associated with with an OL or CPInadequate Drywell
Closures

6/27/78 All BWR Power
78-10 Mergen-Paterson Reactor Facilities

Hydraulic Shock with an OL or CPSuppryssor Accumulator
Spring Coils

I

<
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Enclosure 3
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LISTING OF IE BULLETINS
,

ISSUED IN LAST WELVE MONTHS

Date Issued Issued To
Bulletin Subject

No.

78-11 Examination of Mark I 7/21/78 BWR Power Reactor
Facilities for

Containment Torus
action: Peach

Welds Bottom 2 and 3,
Quad Cities 1 and
2, Hatch 1, Monti-
cello and Vermont
Yankee

78-12 Atypical Weld Material 9/29/78 All Power Reactor
Facilities with an

in Reactor Pressure OL or CP
Vessel Welds

78-12A Atypical Weld Material 11/24/78 All Power Reactor
Facilities with anin Reactor Pressure OL or CP

Vessel Welds

78-12B Atypical Weld Material 3/19/79 All Power Reactor
Facilities with an

in Reactor Pressure OL or CP
Vessel Welds

78-13 Failures In Source Heads 10/27/78 All general and
specific licenseesof Kay-Ray, Inc., Cauges with the subject

Models 7050, 7050B, 7051,
(V,) 7051B, 7060, 7060B, 7061 Kay-Ray, Inc.

gauges
and 7061B

78-14 Deterioration of Buna-N 12/19/78 All CE BWR facilities
with an OL or CP

Components In ASCO
Solenoids

79-01 Environmental Qualifica- 2/8/79 All Power Reactor
f

Facilities with antion of Class IE Equipment
OL or CP

/
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Enclosure 3
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LISTING OF IE BULLETINS
ISSUED IN LAST IVELVE MONTHS

Date Issued Issued To
Bulletin Subject

No.

79-02 Pipe Support Base Plate 3/2/79 All Power Reactor
Facilities with anDesigns Using Concrete OL or CPExpansion Anchor Bolts

i

79-03 Longitudinal Weld Defects 3/12/79 All Power Reactor
Facilities with anIn ASME SA-312 Type 304
OL or CPStainless Steel Pipe Spools

Manufactured By Youngstown() Welding and Engineering Co.

79-04 Incorrect Weights for 3/30/79 All Power Reactor
Facilities with anSwing Check Valves
OL or CPManufactured by Velan

Engineering Corporstion

i

l
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