
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

applicability at operating Babcock and Wilcox reactors. This bulletin

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 Island 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 feedvater 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 safely 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

reference if previously submitted to the NRC.

3. Review the actions required by your operating procedures f or coping
with transients. The items that should be addressed include:
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a. Recognition of the possibility of forming 
voids in the primary

coolant system large enough to compromise the 
core cooling

capability.

b. Operator action required to prevent the formation 
of such

voids.

C. Operator action required to ensure continued 
core cooling in

the event that such voids are formed.

4. Review the actions requested by the 
operating procedures and the

training instructions to assure that 
operators do not override automatic

actions of engineered safety features without 
sufficient cause for

doing so.

5. Review all safety related valve positions 
and positioning require-

ments to-assure that engineered safety features and related 
equip-

ment such as the auxiliary feedwater system, 
can perform their

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.

6. Review your operating modes and procedures 
for all systems designed

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 by

the resetting of engineered safety features 
instrumentation. List

all such systems and indicate:

a. Whether interlocks exist to prevent transfer 
when high

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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Reports 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 GAO, 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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PRELIMINARY NOTIFICATION

March 28, 1979

PRELIMINARY NOTIFICATION OF EVENT OR 
UNUSUAL OCCURENCE--PNO'

79-67

Thisreliminare notification constitutes EARLY notice of event of

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

Subject: REACTOR SCRAM FOLLOWED BY A SAFETY INJECTION AT THREE MILE

ISLAND - UNIT 2

The licensee notified Region I at approximately 7:45 AM of an incident at

Three Mile Island Unit 2 (TMI-2) which occurred at 
approxilmtely 4:00 AMat 98u power when the secondary feed putps tripped due to a feedwater

polishing system problem. This resulted in a turbine trip and subse-quent reactor trip on High Reactor Coolant Pressure. 
A coatination of

Feed Puup Operation and Pressurizer Relief 
- Steam Generator relief

valve operation caused a Reactor Coolant System (RCS) cooldown. At

1600 psi 9 , Emergency Safeguards Actuation occurred. All ECCS components

started and operated properly. Water level increased in the Pressurizerand Safety Injection was secured manually approximately 5 minutes after

actuation. It was subsequently resu2ed. The Reactor Coolant Ps weP

•secured when low net positive suction head limits were approached.

About 7:00 AM, high activity was noted in the RCS 
Coolant Sajiuple Lines(approximately 600 mr/hr contact readings). A SIte Emergency was then

helclred Aat approximately 7:30 AM, a General Emergency was declared

Thrde ' rl lat p•xUnt 2 (TM-e2y repo rte urt aot be sigifcat l':0 AMtste

91mrphrowe. The source of activity was stated to btdue ft• fee s .a

result of the transient, and due to a known prevous primary to secondary

leak in Steam Generator B.

The Region I Incident Response Centeo was activated at 8:10 AC and

direct communications with the oiurensee and IE:Headquarters was estab-

lished. The Response Team was dlepvtched at 8:45 As 
and arrived at the

site at 10:05 AM.At 10:45 AM the Reactor Coolant System PreSsure was being held at 1950

pseg with tenperature at 22001 in the Rold leg. By 10:45 AM, radiation

levels of 3 mr/hr had been detected 500 yatedt offsite.

CONT !NUE 0
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March 28, 1979PNO-79-67

There is significant media interest at the present 
time because of

concern about potential offsite radiation/contamilnation. The Conmonwealth

of Pennsylvania and EPA have been informed. 
Press contacts are being

mode by the licensee and NRC.

PRELIMINARY NOTIFICATION

Enclosure 1Page 2 of 25
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PRELIMINARY NOTIFICATION

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL 
OCCURRENCE--PO-79-67A

This reliminary notification constitutes EARLY notice of event of

Pb;1HE-EsafetY or- 5`5'17 i-nter'eiist cignificance heioraion

resented -is as initially received without verification or evaluation

a~~~disa baial Sl ta Is tnw by~ IE staff on this date.

Facility:

Subject:

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

NUCLEAR INCIDENT AT THREE MILE ISLAND 
- UNIT 2

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

As of 3:30 p.m., on March 28, 1979, the plant was being slowly 
cooled

down with Reactor Coolant System (RCS) pressure 
at 450 psi. using normal

letdown and makeup flow paths. The bubble has been collapsed in the A.

Reactor Coolant Loop hot leg, and some 
natural circulation cooling has

been established. Pressurizer level has been decreased 
to the high

range of visible indication, and some 
heaters are in operation. The

secondary plant was being aligned to 
draw a vacuum in the main condenser

and use the A Steam Generator for heat 
removal. The facility plans to

continue a slow (3°F/hr) cooldown, 
until the Decay Heat Removal System

can be placed in operation at 350 psi 
RCS pressure, 350°F RCS temperature

in 15-18 hours.

As of 3:30 p.m., a plume approximat

1 mr/hr was moving to the north of

being used to define the length of
of up to 1 x 10-8 uCi/ml have been

which is located north of the site.

Media interest is continuing. The

kept Informed by plant personnel.

ely ', mile wide and reading generally
the plant., The ARM'S helicopter is

the plume. Airborne iodine levels

detected in Middletown, Pennsylvania,

Commonwealth of Pennsylvania is being

PRELININYt NO'IFICATION

March 29, 1979
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PRELIMINARY NOTIFICATION 
Pg f2

M~arch 30, 1979

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-67B

This preliminary notification constitutes EARLY 
notice of event of

POSILE safe-ty or public Interes _sig n ificance-. -The information

presented is an initia-li received without verification or evaluation

and is basically all tIhat-is known by IE staff on this date.

Facility: Three Mile Island Unit 2
Middletown, 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 wre

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

been some difficulty in maintaining coolant letdown flow due to resistance

in the purification filters. The licensee notified XE 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

coolant system. There are apparently two such bubbles one in the

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 stdblie

operation. The volume of the bubble in the reactor vessel is of interest

in assuring that sufficient volume remains in the upper head for collectior

of more noncondensible gases arising from continued operation in the

present cooliny mode as well as to assess 
the potential for movement o'"

the bubble during a switchover to decay heat 
removal operation-

The licensee believes it is prudent to remain in the present cocling

mode due to the potential for leakage of highly radioactive coolant 
from

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 puwp is shut down. _

CONTINUED
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Page 2 
PNO-79-67B

Continued

Fuel Damage

Preliminary assessment of the extent of fuel damage from a reactor

coolant sample taken at approximately 5:00 p.m. 
on March 29 indicates

significant releases of iodine and noble gases from 
the fuel. A 100

milliliter sample takern 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 foot

and 10-30 R/hr at three feet). Preliminary analysis of a diluted sample

in the IE mobile laboratory indicated fission 
product concentrations of

about 8 x 105 microcuries per milliliter. 
The sample will be flown to

Bettis Laboratory for further analysis.

Thermocouple readings of c,ýolant 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 generally

in the center of the core. Of the 52 readings at 5:00 a.m. on March 30,

one was above the coolant saturation temperature of about 5500F, 
7 were

above 3500F, and 2 were off-scale, indicating temperatures 
higher than

700or. Upon request of NRR, Babcock and Wilcox is 
developing a proce-

dure for use by the licensee in taking direct 
potentiometer readings

from the off-scale thermocouples since the 
temperature scale limitation

of 700OF is controlled by the process computer, 
not the thermocouple

Itself.
Reactor Coolant System_ (RCS) Parameters

The RCS parameters have remained relatively 
stable during the period.

Gradual RCS cooldown continued to about 1:30 a.m., March 30, when tempera-

ture was slightly increased to allow additional 
margin between RCS

operating parameters and Technical Specification 
minimum pressurization

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

10:00 a.m. 7:00 p.m.12:Ol a.m. 3:00 a.m. 5:00a.m.

3/29/7 3/29/79 3/j7Z9 0 7LZ 3/3079

Pressurizer Level (inches) 348 321 326 34? 354

Pressurizer Pressure (psi) 863 945 1023 1055 1053

Pressurizer Temperature (OF) 529 542 S51 Sbb 557

Loop A Core
Inlet Teuperature (OF) 281 277 275 278 274

Loop 8 Core
Inlet Temperature (OF) 281 277 275 ?1B 274

C..TINUED
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Page 3 PNO-79-67RContinued

Environmental Status

Two aerial surveys were conducted during the evening of March 29. The

first flight was made about 8:15 p.m. during which measureuements 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

levels ranged from .025 to .050 milliroentgens 
per hours. (Natural

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

boundaries of the river. The plume was touching down about 
one mile

from the plant at Hill Island and then splitting into two 
parts - onc. on

each side of Hill Island. Measurements at the east shoreline of the

river, opposite Hill Isalnd indicated about four milliroentgens 
per hour

and at the shoreline on mile north 
of Hill Island near Olmstead Air

Force Base about one milliroentgen 
per hour. Additional measurements at

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

of the facility on the west side of 
the river. The level at Cly was

0.15 milliroentgen per hour. All other locations had levels less thar:

0.05 mllliroentgens per hour.

Other Information

At approximately 4:00 p.m. on M&rch 29, 
two employees of Metropolitar.

Edison Co. received radiation exposures in excess of the Quarterly li;!it

of 3 rems. The employees, an operator and a chemist, 
entered the

auxiliary building to collect a sample 
of primary coolant. Present

estimates are that the operator received 
3.1 rems and the chemist 3.4

raIms.

The licensee released less than 50,000 
gallons of slightly contarinated

industrial wastes on March 29, 1979. This release was terminated at NRC

request at approximately 6:00 p.m., 
March 29, 1979, because of concerns

expressed by state representatives. 
At about 12:15 a.m. on March 30.

NRC gave the licensee permission to 
resume releases of the slightly

contaminated industrial wastes to the 
Susquehanna River. This action

was coordinated with the office of the Governor of Pennsylvania and a

press rlease was issued by the State. 
Representatives of the news media

expressed concern that they were not informed of the planned resumption

Of the release prior to permission having been granted.

CONTINUED
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March 30, 1g97PNO-79-67B

At 8:40 a.m., on March 30 the licensee began venting from the gaseous

waste tanks. The impact of this operation is not yet known.

Attachments (7):
Aerial Survey (6)
Ground-Level Survey (1)

PRILIMINARY NOTIFICATION

0

L,.L "l!..1i .•Ur. . .. , m
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Azabethtown

March 28, 1979 8;OO p.m.

Plume in a N to NW direction. Primarily Xe-133.
Over Harrisburg. radiation medsurements in the plume
showed about 0.1 mr/hr. At 10 miles from the site.
the pluve was about 4-5 miles wide; top of plume at
about 3000 feet.

S



Enclosure 1
Page 9 of 25

March 28, 1979 4:30 p.m.

Plum in a N to NE direction, about 30" sector.
Primarily Xe-133. At distance of about 16 miles,

radiation measurements in the plume were about 0.1 mrfhr.



Enclosure l

March 29. 1979 10:45 a.m.

Plume in a N to NW direction. Primarily Xe-133.
Radiatiun medsurewents in the plwue at about 10 miles
from plant in centerline of plume were 0.2 mr/hr; at

1 mile from plant, about O.5 mr/hr maxiMUM.

S
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S 10

Niles

March 29. 11070 S:O0 Dp..
Residual cloud (ke-l33) N to NW between echanicsburg

A and Hershey. Pennsylvania. 
hadiat.iof nasurf nts in

the cloud in the?1sror2fnL2fhL ur LLnae, highest.

readings in cloui center.

Ground level masurtmfnts on the island Indicated a plum

in the southerly direction. Radiation messurements At

fenceline south of plant were 10 mr/hrL and one-half mile

south of fence11ne, .Lh-,, .

ID
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March 29. 1979 8:00 p.m.

Survey aircraft circled the site at distance of about

8 miles at aljttude of 10O0 feet. No detectable

plum; "DOCkets* of residgul red!io iLX were

detectewiN r at on readings n t range of

of 2S - 50 microroentgOnSMOUr.
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o 5 10
11les

Koarh 29. 1979 IQ:30 p.m.

Plum in a NW direction, width about equal to width

of river. Plun touches down about 1 mile from plant

at Hill Island. Radiation ieasurtments at east shore

line at Hill Island. 4 mr4 ; one mile north of Hill

Island. 1jmrlir; and a-t five miles from the plant.

?S -_ SO a-croroentqlens/hr.
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March 30, 1979 Tim: OpprOxlimtely 4:00 a.m. - 5:30 a.m.

An NRC survey team took radiation 
measurements from a

vehicle traveling both sides of the 
Susquehanna River.

Radiation levels were highest 
near Cly, a conmuntty just

south of the plant oan the most side of the river. The

level at Cly was about 0.2 mr/hr. With the exception of

the reading of 0.1 mr/hr at the 
Observation Center, the

reimnder 9f tte readtnps on the route were loss than 0.05 mr/hr.

0
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March 30, 1979

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-67C

This preliminary notification constitutes EARLY notice of event of

POSSIBLE safety or public interest si• nifcan'h- P Information

-resented 's as--nitlally received -e -Fut verificati-n or evaluaLW
and is-basically &TI that is kno by 'E staff on this date.

FactlilW_: Three Mile Island Unit 2
Middletown, Pennsylvania (ON 50-520)

Subject: NUCLEAR INCIDENT AT THREE MILE ISLAND

Plant Status

There have been intermittent uncontrolled releases of radioactivity into

the atmosphere from the primary coolant system of Unit 2 of the Three

Mile Island Nuclear Power Plant near Harrisburg, Pennsylvania. The

licensee is attempting to stop the intermittent gaseous releases by

transferring the radioactive coolant water into the primary containient

building. The levels of radioactivity being measured have been as nigh

as 20 to 25 millirem per hour in the immediate vicinity of the site at

ground level. Off-site levels were a few milliroentgen.

At about 11 :30 a.m. EST. the Chairman of the NRC h. suggested to Governor

Thornburg of the Comnonwealth of Pennsylvania that pregnant woenen and

pre-school children in an area within five miles of the plant 
site be

evacuated. Members of the NRC technical staff are at the site and

efforts to reduce the temperatures of the reactor fuel are continuing.

These temperatures have been coming down slowly and the final depres-

surization of the reactor vessel has been delayed. There is evidence of

severe damage to the nuclear fuel. Samples of primary coolant containing

high-levels of radioiodine and instruments in the core 
indicate high

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 vessel.

Because of these non-condensible gases, the possiblity 
exists of

interrupting coolant flow within the reactor when its pressure is

further decreased and the contained yases expand. Several options to

reach a final safe state for the fuel are under consijeration. In *he

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

PRELI11INUAR NOTIFICATIO'
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IMMEDIATE

PRELIMINARY NOTIFICATION

March 30, 1979

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-6
7D

This preliminary notification constitutes EARLY 
notice of an event of

POSSIBLE safety or public interest significance. 
The information

presented is as initially received without verification or evaluation

and is basically all that is known by IE staff "oWntFis date.

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

Subject: NUCLEAR INCIDENT AT THREE MILE ISLAND

Plant Status

Gaseous radioactivity from the primary coolant system letdown has been

contained in waste gas decay tanks since the last gaseous 
release at

approximately 2:50 p.m. March 30, 1979. At the present reactor coolant

letdown rate of approximately 20 gpm it may be necessary to make a

planned release of radioactive gas tomorrow to prevent 
gas deca~y tank

relief valve operation at its setpoint of 100 psi. The licensee has

installed a temporary line from the gas decay system back to reactor

containment which is under evaluation before being placed 
in operation.

Contairnent pressure is being maintained slightly negative (-I psi) as d

result of fan cooler operation.

Reactor coolant temperature measured at fifty-two 
locations at the

outlet of the core have continued to come down slowly. 
Three Outlet

tinperature instrunents 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 up

to approximately 30 psi occurred at approximately 
1:50 p.m. NRC personnel

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 and one

Steam generator. The steam generator is being fed by an auxiliary feed-

pump. Several options for depressurizing the reactor and 
continuing

cooldown via the residual heat removal system are 
under consideration.

CONI INUED
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March 30. 1979
PNO-79-67D

The volume of non-condenslble 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 feet

over the top of the fuel. The rate of growth of the bubble in 
the

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 I Office of Inspection 
and Enforcement and the Director

of the Division of Operating Reactors 
arrived at the site at approximately

2 p.m. today to direct NRC activities 
at the site and site vicinity.

Representatives of HEW and EPA are 
providing coordination and assistance

to the NRC at the Incident Response 
Center.

NRC personnel assembled at

upper management personnel

Reactor Inspectors (IE)

Health Physicists (IE)

Health Physicists (SP)

Public Affairs

the TMI site and vicinity in
consist of the following:

P1 R1I RIll Hq

8 5 4

12 12 10

1 1

Reactor System Analysts (NRR)

Raditlon Waste Specialists (NRR)

Health Physicists (NRR)

Operating Licensing (NRR)

Total Staff

CONIINUED

Page 2
Continued

IM00000

addition to the
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March 30, 1979Page 3 PNO-79-67D

Continued

The following equipment has been assembled 
at or near the site

for support of NRC operations:

Equipment 
Location

I NRC Instrument Van with 
Observation Center

2 telephone lines

I NRC Office Van 
go

1 Office Trailer (Supplied 
by Licensee) 

"

200 Hand-Held Portable Radios from

US Forest Service

Portable Health Physics Instrumentation

3 Helicopters from DOE for survey and

support

z Laboratory Vans DOE/Bettis

A sophisticated coumunications pod from 
DOE/NEST will arrive

tonmorrow.

ENVIRONMENTAL STATUS:
At approximately 3 P'.M. on March 30, 1979, 

NRC analysis of eight vegetation

samples from the offsite areas showed no detectable 
activity. At 5.30 P.P.

the Pennsylvania State Radiation Health 
Deoartment reported that environmental

water and air samples collected in the viclinty of the Three Mile Island

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

Milk sample analysis showed no activity 
levels above background.

Offsite ground level gamma surveys in the Middletown and Goldsboro areas

between 3:00 and 6:00 P.M. on March 30, 
ranged from .01 to 1 milllroentgens

per hour. An aerial survey was made by helicopter 
from 4:00 - 6:00 P.P.

on March 30, the site was surveyed in concentric 
circles at approximately one mile

intervals and at a height of 300 to 1,000 
feet. The highest radiation

readings were over the site and measured 
8 to 10 milliroentgens per hour.

In the plume the highest radiation readings 
were 6 to 8 millliroentgens

per hour. The plume followed the river In a northwesterly 
direction and

was not detectable beyond five to six miles 
from the site. Site ground level

surveys conducted between 7:30 - 8:00 P.M. ranged from .01 to 1.8

m(lliroentgens per hour.

CONTINUED
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.. Page 4
March 30, 1979

Conti nued PO7-7

At 4 P.M. March 30. upper level winds were from the southeast. Forecast

indicates precipitation in the form 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.

Attachmnent (1)
Radiation Survey Map

IMMEDIATE

PRELIMINARY NOTIFICATION



'4-

(AJwo

0
r-U oo D".

'S J(•

1',

" *•"• ' • ;..I ";

r/

-. iw ./". .

ARM',. ":. e

.;•LJ Al A, ' , : !
''-ii

A '- -pp r xc,•lm tc ly IC :A 0 av ., an ,k

survty teaT tu.A •irvey rpasurwrreantst
fr'.): a vehi:Ie trave! in) south ,ir,
k<w,,te 441 on die easte:ro .Ide of the
river. Readinigs were genera;Iy In

tne range of 3 mr/hr near the site
to I mrl/r five :uIles soitt. of the
site. Readlr.gs hn the .4t1dletovvn
and Yorkhaven areas ranged from .1
to I mr/hr at approxtratayl.l:15 amn,.

*. . -... . a=,,

*._•..0.a
.... .. a

, ,~ -.• -l P, .o

Y-

* .
"

.

,1 _ _ _ _

Cc, /Dr

•3 "s .v *• "

- '-.(600f4

1141 (51 ,f+

INDUSIMAL S OtLITA3V P&Ci-1I|

VrOTM84 A I•l Ott OADW
funi gimN OAMl "UM. WASM W

,ellWi to9.X*UwA1ilOTS

'.-'J

* .0 ~jiaf~'

I,. *



Enclosure 1
Pace 21 of 25

IMMEDIATE

PRELIMINARY NOTIFICATION

March 31, 1979

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL 
OCCURRENCE--PNO-79'

6 7E

This immediate preliminary notification constitutes 
an update of event

Ofsafetx and public interest siqnificance. The information presented

Is as initially received without verification or evaluatior, and 
is

as-ically all that is known bWy NRC staff at this time.

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

Subject: NUCLEAR INCIDENT AT THREE MILE ISLAND

Plant Status

Reactor cooling continues using the IA 
main reactor coolant pump with

steam generator A steaming to the main 
condenser. Changes to this

cooling method are not planned for the 
near term. An operaoility status

of equipment is being compiled for use 
as backup in the event of failure

of existing operating equipment.

The hydrogen recombiner is In an operable 
status; however, shielding of

its piping and components is not fully 
installed and is presently con-

sidered inadequate. Lead for shielding has been located and 
will be

moved to the site on an expedited basis. Calculations of hydrogen in

containment show that the present concentration 
is less than 4%, the

staff's limit on allowed concentration 
to ensure an explosive mixture is

not obtained. Attempts are being made to obtain a containment 
atmosphere

sample.

The waste gas decay tank pressures were 
BO psi at 10:15 p.m. on March 30

and had been relatively constant for 
about five hours. The tank is set

to relieve pressure at 100 - 110 psi. The radiation field (60 R/hr at

contact) prevents resettirng relief points.

Reactor coolant temperatures measured 
by incore thermocouples at 52

locations presently Show only one location 
above saturation teqperature.

Temperatures in the core as measured 
from outlet thermocouples are

gradually decreasing. Other system parameters are remalning 
stable.

Environmental Status

Three ARMS flights of one-hour length 
were conducted beginning at

9:30 p.m. on March 30, and at midnight 
and 3:00 a.m. on March 31. At a

CONT INUED
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distance of one mile from the plant, 
maximum readings ranged from 0.5

milliroentgens per hour (mr/hr) to 1.5 
mr/hr. At the 18 mile point,

readinys of 0.1 to 0.2 mr/hr were obtained 
during the two earlier surveys

and 0.5 mr/hr during the latest. Flights are being made at approximately

three hour intervals.

Offsite ground level gamma surveys 
in the Middletown area and north,

between 9:30 p.m. on March 30 and 
1:00 a.m. on March 31, indicated

levels from 0.2 to 0.5 mr/hr. These measurements were taken in 
the

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 thermolumilnescent dosimeters 
from 17 fixed positions located

within a 15 mile radius of the site. 
The dosimeters had been in place

for three months and had been exposed for about 32 hours after the

incident. Only two dosimeters showed elevated exposures above normal

levels. The highest reading observed was on Three Mile Island, 0.4

miles north of the reactor at the 
North Weather Station. At this

location, the quarterly accumulated 
exposure was 81 mr, approximately 65

mr above the normal quarterly exposure rate. The other high exposure

was observed at North Bridge, 0.7 miles NNE of the 
reactor at the

entrance to the site. At this location, the total quarterly accumulated

exposure was 37 mr or approximately 22 mr above the normal quarterly

exposure 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)

York
Middletown
Bainbridge
Etters

Analyses showed no detectable radiolodine. 
The cows had been fed on

stored feed but had been outside for exericse.

The Pennsylvania Department of Environmental Resources also collected

water samples at filtration plants at Col wbia PA (for the City of

Lancaster) and Wrightsville on March 30 in the morning and early afternoon.

Both sample points are downstream of Three Mile Island. No detectab- .

activity was found.

CONTI NUED
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March 31, 1979

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURREtNCE-PNO-79-67F

This preliminary notification constitutes summary 
information of an event

of safety or public interest significance. The information presented is a

iuairy of information as of 5:30 pm date 3/31/79.

Facility: Three Mile Island Unit 2

Middletown, Pennsylvania (DN 50-320)

Subject: NUCLEAR INCIDENT AT THREE MLE ISLAND

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 thermocouples at 52 locations have continued 
to decrease. At present

none of the temperature readings is above saturation 
temperature for this

pressure (554F). System parameters remain stable. There has been a slight

drop in pressurizer level from 215 to 191 inches.

Efforts continut to complete installation of components and piping 
on the

hydrogen recombiner. Approximately 220 tons of lead shielding in various

shapes and forms has arrived, or is on the way, to 
the site. Lead shielding

is being installed around the recombiner. A decision to use the recombiner

has not yet been made. Two samples of containment atmosphere have been

analyzed which show hydrogen concentrations of 1.7 and 1.0%.

Efforts continue to estimate the volume of the noncondensible 
gas bubble

above the core. Licensee calculations of the size of the bubble at 
2:40 pm

was 880 cubic feet at 875 psig. At about 4:20 pm this was recalcula•t--'-by the

licensee to be 621 cubic feet at 875 psig.-This is being further evaluated.

Environmental Status

Three ARMS flights were conducted at about 6:00 a.m., 9:00 a.m., and 12:00

noon on March 31. All flights reflected a rather stable situation. Maximum

readings in the plume were from 1.5 to 2.5 milliroentgens 
per hour (.r/hr)

at a distance of one mile from the plant, from 0.5 
to 1.0 mr/hr out to 7

miles, and 0.1 to 0.2 mr/hr beyond 10 miles. The plume width is about 1-1/2

to 2 miles. No radioiodines have been detected in the plume. Offsite

ground level gamma surveys performed in the predominant 
wind direction

indicated maxim"m levels of about 2 mr/hr at about 1/2 mile from the site

in the direction of the plume. The wind was from the SSW at the time of the

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

International Contacts

NRC's Office of International Programs (OIP) has prepared daily status
reports, transmitted by Iummediate Department of State telegrams to official

NRC contacts in the 25 foreign countries with which NRC has regular official

relations. OIP is also receiving many foreign telephone calls.

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 AECS
experts who could be of assistance.

Contact with Licensee

NRC Regional Offices are transmitting to the utilities with operating

licenses summary information (in the form of Preliminary Notifications) as

they are prepared.

IME31ATE

PRELIMINARY NOTIFICATION
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EVALUATION OF FEEDWATER TRANSIENT

A loss of off site power occurred at Davis-Besse 
on November 29, 1977,

which resulted in shrinkage of the primary coolant volume to the degree

that pressurizer level indication was lost. 
A recommendation to convey

this information to certain hearing boards resulted in the 
attached

discussion and evaluation of the event. This discussion includes a

review of a loss of feedwater safety analysis 
assuming forced flow,

which predicts dispersed primary system 
voiding, but no loss of core

cooling. During the Three Mile Island event, however, the forced flow

appears to have been terminated during the 
transient.

Attachment:
Discussion and Evaluation of

Davis-Besse Transients
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EXCERPT FROM MEKORA&i4DU ENTITLED "CONVEYING NEW INFORMATION TO LICENSING

BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATED

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

3. Inspection and Enforcement Report 50-346/78-06 documented that

pressurizer level had gone offscale for approximately five

minutes during the November 29, 1977 loss of offsite power event.

There are some indications that other B&W plants may have prob-

lens maintaining pressurizer level indications during transients.

In addition, under certain conditions such as loss of feedwater

at 100% power with the reactor coolant pumps running the pres-

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-

lems the sizing of the pressurizer m-ay require further review.

Also noted during the event was the fact that Tcold went off-

scale (less than 520 0F). In addition, it was noted that the

=akeup flow monitoring is limited to less than 160 gpm and

that makeup flow may be substantially greater than this value.

This information should be examined in light of the require-

cents of GDC 13.

DISCUSSION AND EVALUATION

The event at Davis Besse which resulted in loss of pressurizer level

indication hap 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 offsite 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

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-

quately cool the reactor core. The safety evaluation of the loss of

offaite power transient shows that, though level indication is lost,

some water remains in the pressurizer and the pressure does not decrease

below about 1600 psi. In order for voiding to occur, the pressure =ast

decrease below the saturation pressure corresponding to the system

te•gerature. 1600 psi is the saturation pressure corresponding to

605 F, which is also the maximum allowable 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)
(Page 1 of 2)
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Section 3.--

The safety analysis for more severe cooldown transients, such as the
loss of feedvater events indicate's that the water volume could decrease
to lest 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 in 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 restore the primary water to normal levels.

For these reasons, we believe that the inability of the pressurizer
and normal coolant makeup system to control some transients does not
provide a basis for requiring more capacity in these systems.

General-Design Criterion 13 of Appendix A to 10 CFR 50 requires
instrumentation to mornitor variables over their anticipated ranges
for "anticipated operational occurrences". Such occurrences are
specifIcally defined to include iges of all of fsite power. The fact
that T cold goes of f scale at 520 F is not considered to be a deviation
from this requirement because this indicator is backed up by wide
range temperature indication that extends to a low limit of 50 F.
N4either 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 lose of pressurizer 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, provisioni
of a level indication that would cover all anticipated occurrences may
not be practical. As discussied above, the loss of feedwater event can
lead to a momentary condition wherein no meaningful level exists,
because the entire primary system contains a steam water mixture.

It should be noted that the introduction to Appendix A (last paragraph)
recognizes that fulfillment of some of the criteria may not always be
appropriate. This introduction also states that departures from the
Criteria must be identified and justified. The discussion of CDC 13
in the Davis Besse FSAR lists the water level instrumentation, but
does not mentice the possibility of loss of water level indication
during transients. This apparent omission in the safety analysis
will be subjected to further review.

(page 2 or 2)
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LISTING OF IE BULLETINS
ISSUED IN LAST TWELVE MONTHS

Subject

Malfunctioning of

Circuit Breaker

Auxiliary Contact

Mechanism-General

Model Crf1O5X

Date Issued

4/14/78

Issued To

All Power Reactor

Facilities with an

OL or CP

Defective Cutler-
Hammer, Type M Relays

With DC Coils

Protection afforded

by Air-Line Respirators

and Supplied-Air Hoods

Radiation Levels from

Fuel Element Transfer
Tubes

BWR Drywell Leakage

Paths Associated with

Inadequate Drywell

Closures

Bergen-Paterson
Hydraulic Shock

Suppressor Accumulator

Spring Coils

5/31/78

6/12/78

6/12/78

6/14/79

6/27/78

All Power ReactorFacilities with an

OL or CP

All Power Reactor

Facilities with an

OL, all class E and F

Research Reactors with

an OL, all Fuel Cycle

Facilities with an OL,

and all Priority 1

Material Licensees

All Power and

Research Reactor

Facilities with a

Fuel Element

transfer tube and

an OL.

All BWR
Reactor
with an

All BWR

Reactor
with an

PowerFacilities
OL or CP

Power
Facilities
OL or CP

Bulletin
No.

78-05

78-06

78-07

78-08

78-09

78-10



0

IE Bulletin No. 79-05

April 1, 1979

9

Enclosure 3Page 2 of 3

LISTING OF IE BULLETINS
ISSUED IN LAST TWELVE MONTHS

Subject

Examination of Mark I

Containment Torus

Welds

Date Issued

7/21/78

Atypical Weld Material 9/29/78

in Reactor Pressure

Vessel Welds

Atypical Weld Material 11/24/78

in Reactor Pressure
Vessel Welds

Atypical Weld Material 3/19/79

in Reactor Pressure
Vessel Welds

Failures In Source Heads 10/27/78

of Kay-Ray, Inc., Gauges

Models 7050, 7050B, 7051,

7051B, 7060, 7060B, 7061

and 7061B

Deterioration of Buna-N 12/19/78

Components In ASCO

Solenoids

Environmental Qualifica- 2/8/79

tion of Class IE Equipment

Bulletin
No.

78-11

Issued To

BWR Power Reactor

Facilities for

action: Peach

Bottom 2 and 3,
Quad Cities 1 and

2, Hatch 1, Monti-

cello and Vermont

Yankee

All Power Reactor

Facilities with an

OL or CP

All Power Reactor

Facilities with an

OL or CP

All Power Reactor
Facilities with an

OL or CP

All general and

specific licensees
with the subject

Kay-Ray, Inc.

gauges

All GE BWR facilities

with an OL or CP

All Power Reactor

Facilities with an

OL or CP

78-12

78-12A

78-12B

78-13

78-14

79-01
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Enclosure 3
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Subject

Pipe Support Base Plate

Designs Using Concrete

Expansion Anchor Bolts

Date Issued

3/2/79

Longitudinal Weld Defects 3/12/79

In ASME SA-312 Type 304

Stainless Steel Pipe Spools

Manufactured By Youngstown

Welding and Engineering Co.

Incorrect Weights for 3/30/79

Swing Check Valves

Manufactured by Velan

Engineering Corporation

Issued To

All Power Reactor

Facilities with an

OL or CP

All Power Reactor

Facilities with an
OL or CP

All Power Reactor

Facilities with an

OL or CP

Bulletin
No.

79-02

79-03

79-04


