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Note - This staffing will hold for " normal" operations, but will be
:.'.:e::.*

adjusted as appropriate if planned events of a critical nature are . . . _r-

scheduled to occur during a particular shif t. All personnel will be .. _..

on call in event of an emergency situation requiring augmented staffing.
._..

ESC CYWC
Dudley Thompson, IE, and Ed Jordan, IE, have been designated Operations

Status Officers. One or the other will be on duty at all times to assist p
( .. .. . .

the EMT in keeping informed on the current status at the Three Mile Island

site, preparation and coordination of the " Preliminary Notices" that are

being issued on TMI, and responding to Commission, Congressional, and p:
ti

FExecutive Branch agency queries.
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Executive Management Team Staffing
NRC Operations Center

Until further notice the Director and NRR and IE members cf the Executive

Management Team (EMT) in the NRC Operations Center will be as shown below:

t

Daily

0600 - 0800 hours Director, EMT - L. Gossick

NRR - D. Eisenhut, or D. Davis, or

B. Grimes

IE - N. Moseley, or H. Thornburg, or

M. Howard

0800 - 1600 hours Director, EMT - L. Gossick

NRR - E. Case

IE - J. Davis

1600 - 2200 hours Director, EMT - E. Case or J. Davis

NRR - D. Eisenhut, or D. Davis, or

B. Grimes

IE - N. Moseley, or H. Thornburg, or

M. Howard.

2200 - 0600 hours Director - To Be Designated by EMT

Director of preceeding shift.

NRR - D. Eisenhut, or D. Davis, or

B. Grimes

IE - N. Moseley, or H. Thornburg, or

ti. Howard

1/5 1 lisi
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TMI -- IE MANAGEMENT SCHEDULE

.

t ..

IE Director Boyce Grier 8:00 am to 8:00 pm

Karl Seyfrit 8:00 pm to 8:00 am

Operations Rick Keimig 8:00 am to 8:00 pm

Ebe McCube 8:00 pm to 8:00 am

Health Physics Geo Smith 8:00 am to 8:00 pm

Gen Roy 8:00 pm to 8:00 am
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IE sutFT ORGANIZA'rION

0000-0800 0800-1600 1600-2400

E. McCabe R. Keimig B. WarnickIE Shift Supervisor .

Unit 2 CR Opna Surveillance L. Bettenhausen R. Conte W. Lazarps
,

Unit 2 CR Communications D. Hinckley C. Brown L. McGregor

Unit 2 Opna Procedure Review B. Jorgensen R. We s sman J. Dyer

Lead-In Plant Health Physicist C. Yuhas B. Creger M. Schumacher

In Plant itealth Physicist R. Thomas L. Ewald B. Axelson
.

'

In Plant Health Thysicist T. Tongue C. Troup L. Thonus

In Plant Health Physicist L. Friedman D. Collina R. Curtis

In Plant Health Physicist P. Clemons

HP Procedura Review J. Baird R. Zavadoski R. Hiller

Lead-Environmental Surveys D. Donaldson D. Montgomery D. Perrotti
_ _

Environmental Surveys R. Paul R. Woodruff B. O'Neill

Environmental Surveys D. Sreniawski II. Young W. Peery '

Environmental Surveys J. Glenn

Environmental Surveys N. Terc -

r

Sample Analysis - Hobile Lab J. Everett T. Jackson J. Kottaa-
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b//#'11 in
I::
;

Power Reactors [
CY 78 (date inspection began) } :.

|::-
(!

Operating Power Reactor 68

Total items of noncompliance 1400 5

Total inspections 1959

Average noncompliance per reactor (Operating) 21.6

Average number of items of noncompliance
per inspection .7

Three Mile Island 2 (50-320)

36 inspections '

17 items of noncompliance (Sev 1 = 0, Sev 2 = 14, Sev 3 = 3) g,y7 //K S

Three Mile Island 1 (50-289)

26 inspections
16 items of noncompliance (Sev 1 = 0, Sev 2 = 9, Sev 3 = 7)

i
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av. c 7en au w.a ce.f " fi.' J i m sTUNE "Mi |

. 4:00 a.n. Unit at 98". power RK 9655 70 Barg Ev/Ett/ -

- :::3-
5 / ",' Secondary pumps tripped du:::e to a feedwater polishing problem. %-

d=hl.5 - This resulted in a turbine trip and subsequent reactor trip on kob rl

[jy/ ,' % g hHigh Reactor Coolant Pressure.

2- I-D 7 - A combination Feed Pump Operation and Pressurizer Relief-Steam

bd Generator relief valve operation caused a RCS cooldown.
'

- At 1600 psig Emergency Safeguards Situation occurred.

All ECCS components started and operated properly.-

- Water level increased'in the Pressurizer and Safety Injection was

secured manually approximately 5 minutes after actuation.

The RCS ounos were secured when low NPSH limits were approached.-

7:00 a.m. High activity was noted in the RCS coolant sample lines. A site

emergency was the declared.
.

7:30 a.m. General Emergency was declared. --

7:45 a.m. Licennee notified Region of the incident.

8:10 a.m. Region Operations Response Center activated.

8:35 a.m. HQ Operations Center activated.

8:43 a.n. Region I Response Team dispatched to site. -hr- J r, . . y. T . ,-

10:05 a.m. Response Team arrives at site.
~

3:30 p.m. The plant is being slowly cooled down with RCS pressure at 450 psi,

g ,. t c us.ing normal letdcwn and makeup flow paths. The bubble has been/
collapsed in.the A RC Loop hot leg, and some natural circulation

cooling has been established. Pressurizer level has been decreased to

the high range of visible indication, and scme heaters are in operation.

* | 6 '\ h
\
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- The secondary plant is being aligned to draw a vacuum in the main '

.

condenser and use the A Steam Generator for heat removal. The facility-

> lidc 5 plans to continue a slow (3oF/hr) cooldoun, until the Decay Heat
* '

Removal System can be placed in operation at 350 psi RCS pressure,

350oF RCS temperature in 15-18 hours.
.

As-cf.2:20 p , a p!=: app-cd -''aly '/? -ila s'da H nding scoci Gly

s/ 1-me/ h r n as mo v.i ng to tne nu c LWt % p1 = n * N 8" e hel1copte se

being-used-te ddfin: the4ength-e f-the-pkeer. E* ,wi; - . --l-s

.ofw;H.u !=x 1:-: u ihii nae o~sen detected in MTd'dTcLna, 76nn'sylvar.ia,

which is located by plant personnel.

ei:c.4:31 p m. Decision was made to n,cc. the Electro Magnette Relief Valve to

depressurize. -

4:47 p.m. Plan to put A-loop into service - produce steam - natural circulation

and cool primary down to a point that the RHR can be put into service.
_..

Eary Miller - station super at site plus 6 of unit supers.-

5:24 p.m. Just starting to steam on the A SG. Vacuum was established,at.the i
.

condenser of 15".
~

.

5:39 p.m. Valve between SG and condenser is not opening - steaming has not
,

really started yet. Sending someone to investigate.
/evel

5:50 p.m. Started steaming from the "A" SG. SG dropped slightly - using some

makeup water. -

-
,, r

6:02. p.m. Steaming in'A SG continuing - Plan to raise primary systela press to

2000 psig to collapse any existing air / steam bubbles. !

I
.

0

as a.
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i

. .; .
6:35 p.m. A-loop appears to have little natural circulation.

.

Indications are that some of the bubbles are collapsing.
.

7:34 p.m. License has bumped the RCS pump - results appear to be -

successful - not positive confirmation yet.
.

.

7:36 p.m. RCS pump seemed to have pumped successfully for the

10 second bump SG pressure went from 20# to over 200!. Have

to wait 15 minutes before bumping the motor again.

.

7:49 p.m. One RCS pump in A-loop has been reported as running - - -

estimates are it will continue to run. --

.7:52 p.m. RCS pump continues to run, looks like normal cooldown with
.

one pump will provide.
-4

9:11 p.m. Mobile lab on site and is getting set up.
.-

..w

5:15 p.m. Tc-310 TH-? No bubble yet.

Pressure 1050 - Temperature 5200F

Problem with aux. boiler solved and vacuum back on " Hot Well".
+,

Cool down going well and normal.

"9:49 p.m. Licensee is now venting through the aux. bldg. vents.

. . . .
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. . . . . . . .

,.

10:00 p.m. Cooldown rate has now been established at 80F/hr.
.

.

5

10:04 p.m. Licensee reports he now has PZR level indication and a
~~

:

bubble'has been established. _.5
~

:

_

__-

11:04 p.m. Loss letdown flow. All waste tanks are full in both

units.
~

11:13 p.m. Approximately 200,000 gallons of water in the aux. bldg. ::

. _ . .

to get rid of.

12:01 a.m. PZR Pressure - 1010 psig

Tc-292

PZR - Temperature 5500F

No let down established,yet. -

_

.

12:29 a.m. PZR Pressure - 1066 psig
~

PZR Temperature - 5540F

Tc - 2910F

Planning to ocen bypass valve around the let-down valve. '

-

r

a:30 a.m, PZR Pressure - 980 psig -

TCA - 2860F

PZR Level - 363" -

PZR Level - 545
.

- 175 12I?r
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3__

.

Waste transfer started to Unit i neutralizing tanks.

Approximately 70,000 gallon capacity left in Bleed Holdup [g
a..

tanks. 5_.

g:-

5:45 a.m. PZR Pressure - 957 psig *

TCA - 285p [~
PZR Level - 350" ff.T

PZR Level - 542

TCB - 2850

SG A Pressure - 33

JG B Pressure - 38

Attempts to open PZR spray valve has caused increase in PZR
_

level. ,T '

Steam Generator A - Two Bypass valves are wide open.

Bleed holdup tanks have 75,000 aallon capacity.

Relief Valve Letdown flow - 25 gpm.
~

f

Incore Thermocouple readings 207-6170 - Profile

available.

_

=

5:45 a.m. PZR Pressure - 898 7sig '

;. .~

TAC - 284
.

-

- 266
7

PZR Temperature - 535 7
_

) 7 b* \ d VU

,-em..
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-4- :- -

,

:

:. .

:

TAB - 284 E

r
SG A Pressure - 32 i"

SG B Pressure - 37 -

_.

Tried spray, however, pressurizer level increased 17" in
.. ..

15 to 20 seconds. Observed restriction in letdown flow. ; .

y..

.

O

_ . . .

' * 7.bW
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COMMENTS L
. . . .

'

4:00 a.m. The combination of RCS cooldown and loss of steam through the pressurizer
/>xcde l

relief valve resulted in shrinkage of the primary coolant until thejwater 4
OYk e f6f:. r

dropped out of the pressurizer, and voiding occurred in the 52hnee of
J /., c;a.p# -

the primary system.

Apparently the reactor coolant pumps were stopped t.dr: :n;. .. nc er
bcc.~ p.e5 eenee- A//Os)// hcd b;;n p.mped i ,te-the[p-4- y :yst;... ('e,

o .' . e EC5) w wilepse-the
Sh h 9

ve4ds--in-order * * event damage-to-recirculat-ion pump-seah.

c r uM 'y
With the primary pumps stopped, ee- voids collected in the primary coolant

loops at the highest points in the system, the tops of the steam generators:

These voids result in loss of natural circulation in the core and (probably;

inadequate cooling of the fuel and possible fuTe, damage.

AtsomelatertimeECCSwasrestartedmanuallyinordertoimprovecooling!

3/'.2c h to the reactor core. Up to 500,gpm of water was pumped into the primary

system through the High Pressure Coolant Injection (HPCI) pumps. (These

are the same as the makeup pumps.)

</<d<v~,{e
Steam venting was accomplished by opening the L t.cai; relief valvef on

top of the pressurizer. This steam blows down to a tank in the containment -

. When the capacity of this tank is reached (after a very short time) the
a. ru ptu r <. di:.c ik||s w h .' c J.

6 // c * steam is vented directly into the containment, where it is condensed, the

.rf.seM4tg7tatcr 50ws--into th0Mmtrt p.., n.. .. cit-is-&vti4ebh-for-.

rec-irculTtion-tc L..c primary-sys. tam.

The source of the HPCI water is the borated water storage tank which is

175 1267
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'

required (by technical specification) to contain at least N0,000. gallons-

@:''
of barated Over 140,000 gallons of this water was pumped into the. primar34
system. ,

.
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ea.,.,

Within Facility ;

Rx. Bldg. dome 20,000 Rem /hr. 2=
Aux. Bldg. 1 to 10 Rem /hr. .g..

3-
..

Max dose to individual - at Northgate - outside of shelter <500 mrem
~

annual limit. for individual in population) estimated approx. 100-200 mrem

COLLECTIVE DOSE [
Approx. 123,500 persons in three r.orthern sections within 50 miles. *

Approx. 2,000 man-rem COLLECTIVE COSE-FIRST DAY.
Approx.1% of annual COLLECTIVE dose due to natural bkg.

_ IODINE
. . . . .

One milk sample taken from plume area 21 PCi/I Iodine (MDA 14pCi/I)
FDA Protective Action Guides-

12,000 pCi/I - remove cows from pasture
120,000 pCi/I - control distribution of milk

. , =

-
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. . . .
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. . . .
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Offsite measurements of radioactivity have been monitored continuously
by federal (NRC and DOE) and state personnel since 9 a.m. on Wednesday,

'

March 28,1979. All of these measurements (air, water, soil and
vegetation) indicate that there is no immediate threat to
public health and safety. ~

IE _
The offisite airborne radioactivity is determined to be almost exclusively

..from noble gases - primarily Xenon-133. There has been small amounts of ;. _ _.
iodine detected in one of several milk samples. The offsite airborne ~~

radioactivity has resulted in minimal exposures to the public in a northerly
direction from the plant. The exposures in the air, as measured by a

_...

= -

helicopter, are about 0.1 - 0.5 milliroentgen per hour. Natural -

background is approximately .02 milliroentgen per hour. The highest
ground level measurements offsite (about 12 millircentgens per hour) '

were measured at about two miles north of the plant. These levels ~

would result in exposures of only a small fraction of the
_

Environmental Protection Agency's recommended protective action guidelines
_(1000 milli-roentgens). -

There have been no known releases of liquid radioactivity.
~

,11

21 picocuries/ liter (MDA is 14 pCi/1; FDA protective action guides for*

peak levels - 12000 pCi/1, remove cows from pasture; 120,000 pCi/l -
control distribution of milk)

.

.

:-
.

=

U

. -

;

:
m

e
_.

}
s

-

:
)
7
y
-

:

.

-
.

O.
30

i 7 5 lis9



Status of TMI 2 Incident - 6:00 a.m. 3/29/79 (L. Barrett)
/S' I

j

No detectable radiodines in air samples. MDA lx1019 uci/ml.
, > g ,, :- /5.,,%, . -

.; ;.

State took 6 milk samples 0 approx. 20:00 3/28. Samples were from earound the site with the sample taken approx. 5 mi. NW indicating 21 pei/l f;I-131. Cow on stored feed and in barn. No detectable iodine in any other T
samples which was expected because plume was toward NNW-NNE. [_
Region I stated that.no apparent steam generator leakage. Air ejector

.

monitor reads background.

Unit 2 vent monitor off scale. Background at monitor 540 mr/hr makes
monitor useless. Unit 1 vent monitor indicates low releases from -

Unit 1. Unit 1 release concentrition lx10-6 uci/cc iodine and3 x 10-7 uci/mi particulates. 84,000 cfm exhaust rate.

ARMS information: 1st flight 16 mi. away approx. 1 mr/hr. Na! instrument
calibration for Xn-133 is questionable. Best guess is 0.8-1 mr/hr @ 7 mi.
from plant. Plume toward north.

2

2nd ARMS flight, 8:30 p.m. Harrisburg is few tenths of mrem. (0.1 mrem ?) --

No iodine detected by ARMS, only Xn-133
-

The Unit 2 Auxiliary Bldg fans were secured at 00:50 to minimize XN-133 release.
This caused an increase in radiation levels in the plant. Unit 1 machine shop
40 r/hr, Unit 2 control room went to respirators approx. 5 mr/hr in control

_:

Counting room out, using Region I van for counting radiation
_,

room.
protection samples. Offsite data 0 approx. 1:00 0.1 mr/hr. Fans
restarted at 3:30.

;

Its good to restart fans to prevent iodine exfiltration by pulling a ;-

negative pressure in the building and using charcoal filters to ~ ~

absorb the iodine. The Xn-133 with a 5 day half life would get out
anyway.

;

-

e ep

=

. .:

.-

en

.

//
i lb \ A



.

Light rain started at 1:00. Region to take rain samples to. watch for iodine 4-

washbut expected to occur. Rain ended at approx. 5:00. No data yet. =b

Weather forecast at 5:00. Wind from the southeast at 5 knots
expected to come from the south at 10 knots later in the morning.

J.

04:30 measurement of 20 Mrem /hr at Goldsboro due west. Most likely =

spike when started auxiliary building ventilation at 3:30. West boundry "

of Island 28 Mrem /hr at 0405 and 2 Mrem /hr at 0530. North gate
~~

~~

~~

.=;

(nearest residence)~ is 27 mrem /hr at 0425.
.

Apparently primary coolant _has been transferred to the auxiliary building
at 30 gpm most of the night'. At 0400 (and maybe before) it was going -

to the CYCS bleed (holdup) tank. The bleed tank is vented to the waste 7

gas decay tanks so that the XN-133 should be collected on the tanks
for de. cay.

Failed fuel most likely 1" or could be more based on 0900 3/28 sample and
core inventory. No firm containment radiation information.

Offsite Radiation Doses: Based on best available information is that no member
of the public should.have exceeded the 10 CFR 20 annual limits of 500 mrem

__

over the last 24 hours. Worst location is homes outside of the North
Gate. Best estimate is 100-200 mrem range total over the last
24 hours.

Consecrvatively estimated population doses to be 2,000 man-rems out to
50. miles over the last 24 hours. In the NNW, N, and NNE sectors .
See J. Martin notes attached for method of calculation.

_
.

These doses are approximately 1% of the annual natural background +-
radiation dose to the population. Asked for radioactivity concentration
information in auxiliary building. Can't get,z,___ radiation levels. (Primary sample sink approx. 200 r/hr. p,,j gj ,

.

~
.

em

.

p
::

..

e Y

~

9

e



=?
-

.. ...

,

Near & Onsite '<onitorina Data
March 28, 1979

Time Location mrem /hr
0880 Site Perimeter approx. I
1000 North Parking Lot 3

.

Base of containment 50 *
1030 North Gate approx. I

w -

1100 SE perimeter 2
1330 400 ft. above cooling towers 10

_

1400 North Parking Lot 15 w
North Gate 3
300 ft. above containment 20

1430 North Gate 34 -

1830 North Gate approx. 05-26
1920 N.W. boundary 3-20

March 29, 1979
_

0100 North Gate 3.5 '--

0425 North Gate 27 --

0430 West Soundary 28 ~~

South Boundary 26

Sianificant Offsita Monitorina Date
Marct 28, 1979 -

1400 Middletown (2Vni. North of site) 1-1.5 ;
1500 Harr.sburg (approx. 8 miles North Background

of West Site)
Middletown approx. 1

1630 ARMS detected plur.e 16 miles
North-North East of Site .1 .3 Xenon 133
at approx. 5 miles frcm site .3 .8 Xenon 133

1800 Middletown approx. I
1930 2 Miles NNW of site 12
2045 ARMS-detecteo plume over

Harrisburg-plume extends to .1 .3 Xenon 133
height of 3000 ft. & is 4-5 miles wide .3 .8 Xenon 133 :
at approx. 3-5 miles form site

2300 Highspere are approx. 6 miles NNW of site 3 *
Olmstead Pla:e approx. 3 miles NNW of site 5

s '

approx. 2 miles NNW of site 12

March 29, 1979 :

0110 3 readings frca 2 to 7 miles N approx. 0.1
0600 Goldsboro - 1 mile due west of site 20

.
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f"% UNITED STATES
'

fl 's NUCLEAR REGULATORY COMMISSION:; r

:Js OFFICE OF PUBLIC AFFAIRS
"% , / WASHINGTON, D.C. 20555,

=____
._ __ _ _-

__ ,,

No. 73-65 FOR IMMEDIATE RELEASE
Contact: Frank L. Ingram (Wednesday, March 28, 1979)
Tel. 301/492-7715

NOTE TO EDITORS: The information below was issued at
apprcximately 5 p.m. EST.

The Nuclear Regulatory Commission has received additional
information from its inspectors at the Three Mile Island Power
Plant in Pennsylvania where an accident occurred earlier today.
This updates the NRC announcement made earlier today.

No injuries have been reported. Low levels of radiationhave been measured off the plant site. The maximum confirmed
radiation reading was about th'rce millircentgens per hour
about one-third mile from the site. At one mile, a readingof one milliroentgen :>er hour was measured. It is believedthat this is principa'.ly direct radiation coming from radio-
activo material withir. the reactor containment building,
rather than from release of radioactive materials from thecontainment. Extensive efforts are continuing by the State
of Pannsylvania, the Department of Energy, and the NRC to

the amount of radioactive material which may have beenmeasure
released from the site. A helicopter with special instruments
also is being used.

It now appears that the cause of the turbine shutdown
at the plant early today was a reduction in flow of feedwater
to the steam generators.

The. sequence of events which led to the release of radio-
activity to the reactor containment building has not been
determined. There was a release of primary coolant water to
the containment. Emergency core cooling systems are continuing
to provide water to cool the fuel. The reactor is shut down.
4'he pressure in the reactor system is being slowly reduced.

NRC has a team of six persons at the site. They will
participate in the NRC investigation of the event. The
results will be made public. An NRC team also is being formed ,

to monitor the subsequent activities of the licensee, the
. , .

Matropolitan Edison Company.
,);f-;5 %.w. p .c-
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~.

The Nuclear Regulatory Commission has received additional information
'

.

from its inspectors at the Three Mile Island Power Plant in Pennsylvania

where an accident occurred earlier today. No injuries have been reported.

Radiation levels have been measured off the plant site. The maxi- ir=

t -

mum confirmed radition reading was about three millircentgens per hour

: bout one-third mile from the site. At one mile, a reading of one '

milliroentgen per hour was measured. It is believed that this is

principally direct radiation coming from radioactive material within the

reactor containment building. Extensive efforts are continuing by the

State, the Department of Energy, and the NRC to measure the amount of
A helicopter with special instruments also will be used.

radioactive material which may have been released frcm the site.f Typical

background radiation from natural sources in the Harrisburg area is about

90 milliroentgens per year. -

'

It now appears that the cause of the turbine shutdown at the plant

early today was a reduction in flow of feedwater to the steam generators.

The sequence of events which led to the reiease of radioactivity to

the reactor containment building has not been determined. There was a

release of primary coolant water to the containment. Emergency core cooling '

systems are continuing to provide water to cool the reactor fuel. The :

pressure in the reactor system is being slowly reduced. (_
NRC has a team of six persons at the site. They will participate f

n
in the NRC investigatica of the accident. The results will be made public. !

!
- An NRC team also is being fomed to monitor the post-accident activities

of the licensea
:
b

- . ,,
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The Nuclear Regulatory Commission has received preliminary information

on an emergency situation at the Three Mile Island Nuclear Power Plant
.

near Harrisburg, Pennsylvania. There ahs been a release of radio-

activity inside the reactor containment system. Measurements are

still being made to determine if there has been any radioactivity

detected off the site. There is no indication of release off the

site at this time.
=-

'

.-

Medtropolitan Edison Company, operator of the plant, has reported that

the turbine of Unit 2 at the plant tripped off early this morning,

closing off the steam flow from the reactor to the turbine. The

cause is not known at this time.
.

There was a release of primary coolent water into the containment. The
l W'

emerging core cooling systems are being used to provide water to the
M 1

reactor. The reactor is shut down Unit 1 at the plant is shut down3s/\ -

for refueling.

NRC ha+-dispatched a team from the Regional Office at King of -
'

'Prussia, Pa. , and they will be at the site shortly. State and other Federal

agencies have been notified. ,

N
.
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3/28/79
10:30 PM

~

The Nuclear Regulatory Ccmmission said tonight that its inspectors -

at the Three Mile Island Nuclear Power Plant in Pennsylvania have reported that ._ -

temperatures and. pressures continue to drop in the reactor where an accident

occurred earlier today. However, pressures and temperatures have not -

dropped far enough to activate the normal heat removal systems. When these

systems are activated, emergency core cooling systems no longer will be

needed.
.

...

Radiation levels within the containment building remain very high;

one instrument indicates these levels are thousands of roentgens per hour

at one area inside the containment ceiling.

There is a continuing release of detectable levels of radioactive

material from the plant site. Measurements made thus far by a helicopter

with special instruments indicate tnat these levels in the air were about

one third of a milliroentgen per hour over the Harrisburg crea. These levels
..

are far below the 1000 milliroentgen level at which the Environmental

Protection Agency reccomends protective action.

Metropolitan Edison Ccmpany, operator of the plant, estimates that

as many as eight workers received radiation exposures of one half to

one rem during the course of the day's activities. The annual exposure

limit for radiation workers is 5 rem. '

.

-

*
.

i
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E
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i
PRELIMINARY INVESTIGATION / INSPECTION PLAN

'

|
'

-

_

I. Week of April 8, 1979.

1A. Ooerational Grouc :

1. Refine chronology of events te- .

a. Support activities of P. Check's group. '-)

b. Identify answers to D. Eisenhut questions

c. Correctly identify sequence and nature of events during
~

incident.

d. Iventify key causal factors for subsequent detailed

follow-up and evaluation. $$
..-.

2. Conduct site visits to:
.._

a. Interview cperators to clarify certain manipulation )

other actions taken wriiuii die nut coverea oy nard data

or prior interviews. This is to enlist their aid at
..-

their converience in refining the chronology. Our

.

175 1541 .



. . . .

,

. . _

visit early in week (ASAP) of approximately one hour

per man is deemed necessary. Later further interviews

may be necessary.
,

E.:
V::

b. Determine answers to questions on alignments, equipment -

details etc., which are unavailable elsewhere. Maximum

use of existing IE site inspection personnel will be

used. Some contact with Met Ed people unavoidable but
7

will be kept to a practical minimum. (Hight expect a 'rr

7 _ -.-

second visit this week for this purpose).
_ _.

r

.

B. Radiological Group

1. Organization and definition of assignments to membe:s.

2. Determination of sources and locations of existing material. {
3. Begin review of material already deve'oped by other groups

and start synthesis.
~

4. Establish contacts with site (NRC) but direct contacts with
~

Met Ed unlikely.

5. No site visits expected. {
6. Outline investigation methodology and program. '

I~

[ :.
..

!-
!.

j /"t;
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~

II. WEEK OF APRIL 15, 1979

A. Operations Group
.

.

1. Issue " final" chronology.

2. Start inspectiel of background of " causal" factors identified

in chronology

3. Onsite time expected to be 2-4 inspector man days. Major

*portion would be records review with direct contact primarily.-

for clarification of points,

B. Radiological Grouo

1. Implementation of investigation plan - start of limited site

visits.

III. SUBSEQUE..I WEEKS

/1, Operations Group:
r

When piant is placed in cold shutdown condition and conditions

adequately stabilized, a heavier inspection effort is anticipatad.

A total inspecticn load of up to 100 inspector-days is forecast

.

$

-3-

b5b|i
i



I-
.

.

C. Radiological Group

_
Their activities are expected to involve larger manpower needs

-

_.

and be of longer duration. No estimates available at this time.

.

BDMartin
.

4/7/79 ,
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B. Radiological Group

Their activities are expected to involve larger manpower needs

and be of longer duration. No estimates available at this time.
-

--

BDMartin
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i E:Office Contact Action Est. Comoletion ;

Wr:/

$m.D-IE Moseley IE Investigation 8/1/79
.

-,

IE/NRR Moseley Evaluation of Licensee 4/27/79 d'. ~
Responses to !E3 79-05 L. ;.r_

.

wA

IE/NRR Mo~seley Evaluation of Licensee 5/4/79 SE.
Responses to IEB 79-05A [[{{

~ ~ . +

Tp;i.IE/NRR Moseley Evaluation of Licensee 5/10/79
6g .Responses to IEB 79-06
732;'

IE Davis /Donnelly Emergency Supplemental 5/1/79 ;j:E
Budget Request |.=/|g;

'A%-

IE Davis Accelerated / Expanded 6/15/79 Ms
Resident Program Definiti" -A

i:g.
-

. . . . .

IE/ADM Thompson /Wallata Operations Center 7/1/79 . lp.3
Modifications ';. s'

;
e:re';.
~/.*

IE Davis IE HQ Organization for 7/1/79 reyg
Operational Functions dre

site
. Ly.-

IE/ADM Thompson / Davis Expanded Communications 7/1/79 sM
to sites and regions f: W
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w:u:;n
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LOSS OF PPET.IZ:A LEYB. IMICATir.g;

' .

Pi??O5E

The intent of this procedere is to tract pressurizer icvel af ter a loss of
n: mal Icrel indicatto, utilizing an enMric2T1y derived relationship betnacn
me Up Tad level, pressurizer level, and RCS leekage. Periodic chec'r.s and '

u;ates will be rade every 12 hours uttiiring the test equips:nt installed
'-on the pecssurizar witer space sa:ple line ar,d pressurizer tc:q:crature (F.TD) "-

voltaga cutput to detarcine actuc1 Teval.

1.C _As s e.,.n.ti . ms.
---

1.1 Fressurizer level is being =sintained at 2f?] j- 25 ir.ches.

i.2 RCS pressure is being =aintair.ed betw=en 900 ar.d 1C00 psig.

1.3 E= ary 5 group tre.d including the foilewing data poir,ts is
being printed at 15 einete intervals.

CCG: UTER PT.

M9 Prz tces. (Ensure centrol b::rd selectcr sech is
1562 Prz levei selected to Tr-2)
315 Press Leap A
353 PrcSG Loop A
3M Fr.5 Terp A
G3 Fras2 Lcep 5 *-

247 F'J Iank Level

TA T1e ;rc55Uri2cr tc=ctature trans=itter selector suitch on the ccr, tral
pinel ::nt he CALTION sgged to rtquire Shift-5cparvisor pemission
to c;arate. Af ter arry resding; taken cn TT-i the 5 ditch : 33t LS 5elCcted
to TT-2. inis will allow iT-2 to read cut cc tha pen recorder and
p cvide TT-1 as the pcInt =cnitored by the cc=;#dsr.

1.5 Frassurizer hazcer intericcis disabled to prevent level failure /rc.c.
cacsire; loss of heaters.-

.

.-1.5 It-crature cf RC5 is bor-en 150 .and 22fF.0

i.7 RC-Y2, EC-2 a.1d EC-Y137 shut.

1.8 Fri=ry leek rete is 2.6 gyt.

1.9 '?Ji S is aligned to the :2'r.e-up tar.h..

. -

e

/

| /L-_ . r-

.
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I v*7

!
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' .^.=N..p_c. e . .
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.. ..v.=c,

s- . , v s h,*g - r. .
. N-d. ".
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.

r2,. N= .d~
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Q
-
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.

.

_c- $.e,' Q;.- . . - . '..
-- .

't .f
. ., . p.gg', f . _ ' -

. -:f:.. Faile1 presse .:sr level indication.1.rel inswer. sh:uid faili. . . . .

to uldscale, td n:1., fdil high er 1 2 .3
,

.
,. .:

-, .

.- # m a - -

. .
2.2 Pressurizar Tevel tre.u~~.istar m.W.4M* .

:~ ip
. :,''.g?. ,. .

-
-

. .;;.=.e.

.. ,
. ., . m e.,

.

..
.. . - c .- - ..n.
m. . . . . . . ... .

2.3 Pressurizer level _s . dy wk.th cha. w _,.:r;itg plant p2 W m .
. .. <- -- . . . . - . . . .. . . . .tea

_

., . . . . - ..

" . ' 4tf .- s

. - :
*

3.0 IDTDI ATE /,CTICi (First 5 Min.) ' W.,_ .l
.

.7
~

. . - . -r .

3.1. Da not secura spray if already Initiated. _
_. . .

' * ~ . - ~, .a

(27-"- '~
:

.
, -

. . . .3.2. D: not alter pressurizer heater e.lign=e rt,- 4.< d ''

,

, .

3.3. Shut er check shut El 17 ar.d i8. (With a loss of itNcation it -

vill be nece5ury to go to shut on ttN 18 regardie5s of 1sst=:.6 C.*1,
.

Ec:, m.,n. _4 .

.

34. Check sFM pm;urizer vent vslva F,0 'il37'ind relief valve bic t
s

valve RC Y2

3.5. Chack F.J Y-3 alisn-ad to the take-up tut ah.d et to the lileed tr.nL

3.6. Reccrd the last valid prcisuri7.et* level frc t.he pa:1 re_crder prior to '

ralfunctica of the instrJ4nt,

3.7. Chc k to enzure suz;;5rs C=.m B is trending at I cin. intertals -
wid the daic pair : sc e.0te.d in 1.3 above.

33. Record the data listed in data sheet 1.
.

1. 0 '
M. . G _TI.:.*4 .L.T. .n'i5 s* c*.N. ._- 5P.', a. )... - .

4 .1. Maintain F.C3 pressure 9 T .1000 psig. DO NUT Er.CE.D 1G00 psi;;.

42. D3 !OT ':DT TEE F?.ESSU:,.J.IER.

43. Maintain c::stant red: tor crolant te -erature during first 4 Pars icileging
Icss of all ; ras crizer ie.'el indicatico. Sansepent sryint due to c - id:n :::: I
ccq.enscted fcr by periodic EMittens per secti:n 5.4.

4.4. "aint in prenuri cr levd 225-275 inches utiiiring the icilowi .;
t:thed.

.
-

175 15gg
.

-
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C.2.UTIcit: it: nit:r pressurizer t.. :psitsee and pressurtzer heatcr
current for evidet. e cf uneJeere:fdescst:rizar heaters. A wit"-
hcated ctndition cc:ves rapidly.3fne hesters art UrMcM; If
cither prcssurizer tegerat:rc~ (ccesses by 10 F or cure f die0

cinute, cr if t., crted d,.crea;.cM pecssuri:cr heater C"WeGt
Mraced satcr to the RGcccurs, secura c1T r.-eatcrs a.~5 w

in accordance vith sectic:: 4_a. -

.
. .. . . .

.. ..
. . . ... . .. ... .

4.4.1 Ce sensate fcr calculated premcime level chm;e. er_ry 2 heers, r. . .-.

with the folicxing additim to t!.a F45;. _
"'

raTr. ma folicsing addities 6::s 65 mde in hatcf.m 0c.,
oper, tm'17 and 18, add water t > CS thr:1.i=rdfately cicse

"'em 17 & 18. .-;

A.0 G M G T A -

_,

Acd ta the RCS frc:- the nake--c;.tzt:t the zrcunt tf 3t h
c:ake-up tcnk Isvel increar.d d,: rim tht prcytct:s two her
peric I as indicated by the. p m.::-@r trace.

,. . m.r.,, . . . _. . . n. -

' E .s . . .
*T

*

TcEisHYeTy felicNm; /,dditii:MA[Md Enci.W 12 inehes . . '..
. .

fr:s tha rakecp tank to the E3 to rc:-uct fer the ass:.::s!'

FCS leak r te of.2.6 cccr. FMinj.f.c t-ac# tad 12 incl %6ye
an c$dition fra an exterrai.sthe 50::rce (EC ble+d tac);J .-

. Dcdn. cter, EA t,atching tank ~ et4 * "
-

.

. . ,
.. .. . - w; _ f .

i:-

_.# ,. _ ... . . .. ~ . . .
,,-

i'epcit Additicc5 A r.x,d 5 ercryTh;; i. Tca ; :hiup tet P'7 e

insel trace should appc iritp.the fc11cvis25 2 j-.

-

. . . . . . _ ~.- . . ,:.g r n.. . ' = ;ty -
-.,-;.n.'.

^
. ..

.

-

s -.-
- _,a|.r** ^

am- . y.- ..;
-

,. g4w ek . - }-,- v
.w -.

,

-

. . s.
.. ,

e
'*,M. k .' -
,

g
,

5 d. w em_me
g er

p.c , 3
.

-

1 .

ues--- t. m. .
. . m m -

_. .. . _ ' . = -
: .

. ..

-;
.

:
4.4.2 If RCS tegerature icereasescr &cer.'ises bilCCF cc::;say for

syh uit=e ci-ages as folic 6-'_.
_ .. . . . .g

. , - .
.

. .
,

Fcr ster r l@ rise fa RCS te prat.::ii 4.iicAi the :il:ey.rp' teri-
le<cI to ir. cress is ince fm r..- =c wmun, i.e._, e.:::w*(_ .~ ~
the C2fid thht the .W ti:t* 1ereT't-is 5 c for every IFF - .

~

'

dcCruse in RCS te pcrat=% h*r be Mcup tank is-is f'' ~ 'p/,
,

15 incnes, by pr. ping fec: the dr,e.7 tirA tc the 2C5..
.

... . .

f/
-

- . .=1.
.

-
,

. IhE.30 Cha :gss will be cada in _additib in.Eddiiler.s A & E.
~

-.. ,.f
_

_
.-

-| - . . - ~ _
'

/ ' -

-

- _- . . _:

Amt=i:kn:ca.Afd %r% M f'? "v.
~

4 , .+ 9, e %_ ~ . s

~W[oM fN #
..

. *N|
^ M

~ ga n
,

~-
.

gup_ je -e g c= . e= ,
; .

p ,. p,

y & E***'%, g., :WE I,",,,s 'A'
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}# '
J--

; o .

' >: c c
. cw e--.m a u,n .<>

, C' % f g ,re ~
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F c,5 ntintain a ~rs_:rd of eddittens ~ (etter.tri.M:Onc)..to tu =&-~ ',_i
.~ . .

.

% tsa, by cccpTeting data * shecc 2 e.w d sr. c "A ti=n
2 use tntilirse.. Use. the change in Is8 W1. &dirated.js mde. I DO JDT.,-.

.

ca the pen? , .
. !. . . - -

. ;u ~
~

._

5 - ' -Yt'Crder C3 .the Can5016;.
. ,

. . . - e.. -
- : ?, , ,-,

'. .; .
. ..._- . .

,
;.

-

-

4.6 Ls6blish a plht of presshrlier levci v% fie:s e.-tiliiiG the fo'lWifS
,

r.et Sd: Updata pict i=ediately,rciicnics td: eiditic:tt caja Per. ... , '. : c : ---e - - - -

_ c- .. section 4.? every 2'l:n:s. '

f"~. ...; . . J. . . '.;. ' *e- ~

.
~ . . . . _ . . . . .

.

. . . . . : ~. g . . m . . . _ ' . _ .. - .. . . !- s.:/ -c
.. .

.-. .

-

iWesing Tess cf n , .
-~ 43.1 Transfer thsMita b11ccle! bit 5E@MFJ uvef " TOC ' ,J ., ,' .

.

LT--I tidst:1 sNet 3 is ttafciz:2 gr
.

-

- - ' .
..

..
.

(T W^ c! fei T crQ+ _ ~ . . :~ [
. , * '~ ^ ' . .. - : . . ; .. :. . .'. -

-

. , . - . e. .+ . w :i. .: e.- s,
. .m - :- . . /--- - u. , . - ..

Callcct d.i.t.1 tbr,ti=e ', tf. wha T.est at:ditionWB, vare ,c2de._ , ',. '-
.- : . .w ..

,.--.. _

~4.6.2
. . .. .

-

. .. .
.,.i.

.

- .1 . .- e : :.,-
. . . .

- ., . ... . . ..
; . . 4.5.3 Subtrert vaItas e.t TUF f% veib.T .R b to E0:~. rite thi - ,

~

.

ulues i&. .tiffsd in egntica T s dSi.theit 3. P.'lin:a f n
.. , .

cc airtem: sign cenyentien_ thq5:d 4.e. 5-6=-7. ~
_

t

: . ~ , . , -

,.c
-. -

.:. .

4.6.4 Irset tha vzTuss O inadlin'3 MWe in ec:Jti:n 1 and 's,E .

calculate pre.ssdizrf lareT atLtb tL= tb additics M3
. wm: rade.. ;,; ,2 .- . . ,' e.v . '-

,

-. . .
. y:,. . .

e . , ., . .

G.E.5: P1c: this vales & grg-h 'cttiM6.thic frc edura. '
.;,.,<

-

'

-

- ... .--

.. - - , - ..
..
.-4.7 Den 12 hcurs dett ::ihe~ ictal prra-irsr hv's'h::iTi-irs t ;e 'ttst

. eg:i,.st'irstalird en the p; ess :rix.=.v- ww.s- q;ue nrpTe line..and.
prt%cri2tr. t. = p.2rature c.w ts fulImh '

w.
-

.,

- - -
.:q,-n.. .

,

.. ~ . -

_ .: . ., - .

..

.4.7d. h:=dictaly fclL.firg th perirdid Mfitica ' secure s; ray 16 "
red alicw ccnditichs to stabilize for a;greai:uteTy I h=u.ri..J -,

. _,- .
.* - * * . .

., .

,*

~

' . . . ,*
_, . ,

4.71 Ste.Silfre ;= ass =mb.Pien 9M-TM psig c-11izir.g.5CE centretied .
F ssarizcr h#wrs . . . . . , , . . . , .7 J;;

~ -
'

-

. . . .

.
-

. :
..

.- _.w
=. - .

- - . -
-

. . .
_

.

4.7.3' If h prirag sc:gte:hes.tce ht:6. sfem the last ic-vel . '' ' ~
~'

.

'
' ' ' ^

i
~ cz.11a- -..t veriff that.the Tine-r: hC1v.n rct: ett ta ' " '.

j
.

r.ct:<l ty 1ini;;g ud parT--IR6,mr.E.mt: the hise pse.-

'

. . .cr.d pressure trans=jtier.1 : ..
m.

- .:f ..1~. i-
- - *

.,

~ -v.' *
, . , s . _ _ -- ' - . . .

.
. h 4. .. . ..

.. .. .. . . , .
- ..,:

. If to sar-'ile has be..:.en takW 0;a::: m :2r.a:9. cpm .CTf3 CEfl0, ~
.

~

,
. 5" VTI , 2,. 4, a 5. : .

. .

,, , ,- . f< . -... ,.. .
.. .

.
, .,..;.._..- .

-

. , . . ,. .

..
.,...c. _. . .-

..

m

4.7.4 Start I cin t erd ;intm ai ci-; T.e=4 S., . .
. % . . . .

- .--

...". _ . :. . :- , . .- -

.

4.7.5 Establish c; . .i. . -catica.s beb e: the centrcim== d th
,s 6.*s.

*
,

- -
~ ..

-

c61a s; reedir.g r -

-. . ._ ,
-

-

.

~
-.

-

. . .
. .[' *

4.7.5 Eeca c=d rer:rd the C'3 reeds.-t (in :$e: r.-tecI re=1 and
- . ti'& F.eist G2p (cn t?e p ts1'.ri?:-e mRir sp:c i'cr ,ccc55:r17cr '

~~

M.ic" Opaca pr655L''e Cr. Ut1 7hHt 4.
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,
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~
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-
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. . . _ . . . - .~ ' 4.7.7.j Etad P.ed reccrd 'the UH re.Wilin ch.ipm. dins M.;. - G._ .^

; for pressuMi.tr water s=c._.ca h - s h' C > dit *. Sheet 41,.._.. .w..c,.
.

~

. . c , . ., _ , . - .
. . , , . ..

_.
~ -

.- : - . .. .. - :..- - . -,
.,

- - ;, . . . u .. .,

4.7.3 Re-perfors s.tcp 4.7.'iM 7.6.s <
? e . , .

4.7.{, ; - . ., gi - *'

,,.,
. .

. . . . ..~. ,- ~w. . ..
-

,

. 4.7.9 ' CO@le'.e datisheet 4 try ,ctrferriniths m*/trihai listed Cn thS~

'

. . tnttcn of 'the sheet. -- *

- - -

r , - : . . - - * .s
-

- , , -. .... . , - .. :/ .. s. , , - . ..

. , _.. . - r.-.
.

*
.

.. -.c
. 2
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~4.7.10 hbtract P5t frc=F-[codF- Dehd.;to cStain fi ,P ,} . -.} . '.g.:_-.

3. . . . . .. . . . . . . . .,

-

4.7.11 Detecht Et:ial IweII'fg the madef. curk Ence,r,.d this .'
value cn data shcet .4. 1- ' . '.,

.

-

s. -
~

, ,

. . . _ , . . . . . .
. . . . _

.. , . . r_ . . . . . . . .

..7.. .. .. /. . . . . . , - .- s a -- .- _ . ~l !~ # #
. . ,

*
' I'

4.7.12 Plot value en pressurize,r.TeveT.pTer ' Phts over extenced '
4
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.

perid zra sh:m gically as Mbc. [ . : - d. ,
.
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N.7.13 If ressued press.:-i:--%c - . .c ..-
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_

_ _ _

W 1evel is hst than 1 0100.e.s er ? .
%- sraatur than 330 ishcs.r,atify the shiff supervi_sce ar.4 g2 N.o .

the ic1Tc.dng- -

5 .
_

. . . ~ . .
_e ., .. ?. '.

- ^ :. . .
.
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-
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.:4.7.13.7 'If le/atis Cl40 fr.ds' .sk. .i Ench ziditico tithe
-

'
.
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. 25 s OllCW5 , . . -
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-
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-
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4.7.1.T.2 If. Inel ii.F350 i: ches.rcies th2 c==uret g:;ef . ". j

h:d iP the E5 at th cr.t:r.t 2 4:r ad.'.itics 1:74 F 1,o-
~,

the foTTcdiog h=c =L . ; n ; . :.... _,
u , . - -.... .
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s

. , - . . AMJ Taci LeveT '= cm . 2 MM - 775. . m-.
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E_FF - Loss of Opernting RCP -

Su ussful f!atural Circulation hj3i'l N t'

,

U
,

' '
;1.0 Furpose:
t,

.

To provide adequate core cooling tnrough natural circulation in the ,'

. event. of. lass.of- the operating .RCP
._. _ r . . .. . --

.
4. --

. . - . .i ,, - . . ~ - - . . -.--
. u

.
' ..............."'Jc .. ..- .- ,- o.- .

'.2.0 . References .
.

.T'
..

. . ..-

. .. -

.. ., ,'j. .,...Oi .

.

' _ . ?. . il, . . . . ' , . . .
. ..

.

|(4 .i; ,. .. u _.. . .' ' .L
?*

_- :: :--:- _+. : - - m : =.:. c'.-y.=.t.-.
e..: ..=-

._ - : .. . n- .:..---
Descriotion c..: ..f . . . J . .i. ._4 .m/__.. . _.. . . R e f . fl o .e .:: . ?

. . . ... - Loss o f.' Reactor Co.ol ant Pumps
.. _ . . .

. : - .. Con tingency Pl an of 8 April.,1979 . . p .
-. --

.

C-1,2,3 . 3
1

' t

Ref. A Bill Lowe to (Illegible) TeTec on W

t! ate of 0300, 4/12/79 L'
.

1
.

Ref. !180 NDT Pressure / Temperature Curve ij
hn

Re f. 110 ilatural Circulation - tlinimum RCS y
Pressure vs that curve with k

'

saturation curve added j i-

a
I

'

Ref. f48 Preparation for an initiation of ?

#. natural circulation. )
-

7'
~

Ref. 1158 I Effect of Partial Flow Blockage en -

Lit . C.
q'!

.

'Ref. #156 RCP Startup Procedure (S&'t procedure 15, Rev. 4) i
J

Ref. #11 Loss of RC Flow /HPI
>

.

a.

p[Ref. !(SM1) 77 Loss of RCP - Successful Natural Circulation
(B&W 486, 4/19/79) -

;-

Ref. FTSG 071 Loss of Reactor Coolant Pump (R. Keaten 4/19/79) y
u

3.0 Limita tions and Precautions T
,

-

.

f'3.1 Cperational limits of RCP with backup RCP's ava Llable:
.

|1

a. frame v ibration exceeds 5 mils. W
- N

--

-

or
- -

.

..

. ?. . . . -

b. . shaf t v1 bra t ion e:<.ceeds .30 niil s p
,

and f

upper seal leakage & return flovi increases to greater 1,
than 1.9 GPM. a

:.)-

k d-

70 d
175 1M ]

.
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|3.2 Operational limits of RCP with no backup RCP available. 4 .,

a. Shaf t vibration > 70 mils |
"

( *

2*

or g

b. Upper seci leakage > MU system capabi lity to maintain
RC sys tem water level . i

1

4.0 Symptoms, | .

.

- . . . . _ . . , . . . . RC. Flow in the operating lo.op decreases or bec.om.es erratic 1. 4.1 ; ... . . . ,. ,. .. ---g . . . . , . . . . . . . _ _ . . . . . . .

T.'"'"~ ' '4 . 7 C6m;31ete loss of RC ' flog 'in' hperating Ic op.'~~ ~ " *" - ' '. " "]<[ ~.~ ~.

,

. . . . .

'

. . - - . . . . - - . - - - - - . . , -.: . -;:..yrr ' ; . .. s. . .
. ' * . . ' ~ --:

. . . . . . - -..

$. 9. .. * .'.*- .K. '.: .*2_ _ .'_f
* *

' D. ._.:.2. ~C... .4.3. RC. Pump Trip annunciato.~. - * :.= .. ': . . .
. ... - . . . . . - ..

. .,

k.4.4. RCP limits.(section 3), exceeded.
. .

.

:t
. ..,

4.5 Indicatit ns the RCP has stopped as obser ved by no }
'

'

running current (amps) or vibration. l

s

NOTE: Initial Candition k
i -

Heat removal through A OTSG in Steaming Feda '

8 OTSG H 0/H O loop not yet ready J
2 2 #p

-

.

IM W vlFeedwater to OTSG supplied thru a .; ; . . a r FW nozzles. ;-

f.

( 5.0 Imediate Actions ji, -
% . . ,

J

5.1 Attsmp't to establish natural circulaticr ;
,

a

5.1.1 Ic ediately begin raising RCS pre ssure to approximately .

900 psig +_ 100 psig (to increase margin to satura tion). q
o
31

S.1.2 Trip the turbine
.

5.1.3 Without altering the feedwater 1- neup or flow rate alled.j
OTSG "A" level to slowly increasc< to 430" on the wide :j
range instrument. Secure feedwai er flow, and allou OTSCy
"A" level .to decrease to 400". F e-establish feedwater y
flow at the previous rate to inct ease level to 430". j '

Repeat as necessary to maintain 1 evel between j
400" - 430". 5'
NOTE 1 - Following the above act' ons and vehen equilibri fl
conditions are established. RCS 1 empera ture T jc
shculd stabilize at about 200 0F. jj

. . - -
'

. . - . . .. .

._.. . . . .
.. . . . ,

-.. .. .
..; .. .

;

.

s
,

(
175 l h01
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Hote 2_ - Na tural Circulation is indicated by an increase |
'

' ( Tn RCS A T to a new value greater than the approximately zero .

A T of forced circulation. This A T *s expected to be !
,

,

approximately 10 to 35 when equilibrium conditior.s of ficw !
.

0

have beer, achieved. Ir.id dlly, hoaever, A Y uil? inprecsc h

to greater values which could be as muct as 15 to 4G F in i0

loss of RCP, followedthe five to ten minute period after the
aT values in this :;by a decrease to the equilibrium AT. T he

paragraph.are provided for information c nly and are a result of},.,_ ,, * *

- ' - -'' interpretation of analytical data. It.t hould take about- " ]-; N' t r'
--

-
. " ' ' ' -

E.d:vu
. 25 to' 35 ' min. ' to~ establish natural circt. lation.

.
-

. .~..%... . L. ',
. i

. ..

.
. _ _ . . . .. '. . . - . . _ . " . . " . . .- . . . ' _ ' . . . . . .".. ^ . . u. : -.* ^ '

-

,

. . . , . -..

.

. Note 3 ." The system will respond slowl) to changes +:h.,le
'

~ . ~ . In the . natural. circulatidn mode.- The ic op transport-time. '
.y m .. -i

. '
-- - = . . .q

" ' ' ' '
is about 20 minutes, therefore, changes in steam dem5nd and "' f.'~

feed rate should be made slowly and the systea should be j

given time to equilibrate before additic nal changes are made. '

;

' - L
z nd T3 ,,, every [5.1.4 Manually record and plot T , Th c cord ;"' all operable ;twenty (20) minutes. Read and re

in-core ther.occuples every ten ( 10) minutes. i~

m
L -

5.1.5 If any of the (4) criteria provic ed below are exceeded, ?!
adequate Natural Circulation has not been established, y
therefore, proceed to step 5.2. d

'

$ -

5.1. 5.1 If T in the loop with theOT5Ginthesteaminh( nmode exceeds a200F, go to step 5.2. 4
.

. t
- .

O5.1.5.2 If any thermocouple excess ,10CO F go tu step
5.2. )

:

5.1.5.3 If any three (3) themcouples have readings fj
exceeding 8000F go to s-ep 5.2. yh

5 # F V. w n : 2*
5.1.5.4 At least 6 thermocouples mus t be below :7:^.~ , j

otherwise go.to step 5.2. g :

d\
'

.

NOTE: After natural circulation has been estar ished
it is expected that Tg 4nd T will be nearly ||
equivalent. However, T s$oUld not be less cng
T for natural circulat ,on to occur. In makin the

caoove ccmparisons, an i'astrument error of up tdji
50F must be considered. f||

"

-- ,. . - ... . . , .

w.
*

..- - . -

.
.- ..-

..

d.-
v-

4

%
4

L 4.
.

. ,
.

.
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:

Lif t ar.d AC dast@ n'on?s for RC-P-is j
'

:

5.2.3 Starc AC G o
3-

.I- and 20. 1
'

-

S.2.5 Verify intermediate and NSCCW is operating. i .

.

1

5.2.5 Verify Seal Injection Flow on RC-P 1B and 23.
i

'

'

a4

5.2.7 Open MU-V33 C & 0. Verify RC Ptmp Seal staging by j - .

. . . ~ . . .

. .observi.ng. seal cavity press,ure. , _ , , ,,,
, ,,,, , _ , _ ,

,

. . ... .. .

5.2.8 Verify RC Purnp Seal. Return Flow ( 4 1.91 gpm),on RC-P-l[
, *. .

* ''

..
' and 28. .

~ .. . .g. , . . . , .: .- - :..,~' - | . 7. , -- :
-

. '

. -4. . - '
- -

i :5 . _ . . .. ' -|..-W....L.:}....;.G'.M.sy....u.With stge s 1. 2.2 through f.2.7 c omp,lete, start
- '

5-
_ u- -

RC-P-V$~. CA
* ... ...........o

f RC-P- art attempt unsucce ssful, start'

f
RC-P- @6 41

5.2.11 F'onitor the following during sti rtup through the 3,

cavitypressure, seal)j'per indication. Upper
-

transient and thereaf ter for pro
seal cavity pressure, lower seal eakage, seal return fidireturn temperature, upper seal ' ,

-

pump shaf t vibration and motor bearing temperatures. }
l
: .

5.2.12 Close1U-V33 cn non-operating pumps. !
,

ll but standby pump j -

5.2.73 Close seal injection valves on a'

and readjust seal injection to ninimiza makeup. g'
t

'

5.2.14 Secure oil lift pumps on all non operating pumps.

5.2.15 If an RCP was successfully star ,ed, return RCS pressur } :

and "A" OTSG level to the prevkus condition. t
9,

to establish natural i
5.3 If no RC pumps can be started, attempt

.
j

circulation. M-
.

i

S.3.1 Verify RCS pressure is 900 + 100 psig and "A"*
_ I

OTSG level 400-430". Adjust RCS pressure and OTSG
level to reach andmaintain thos a parameters.

~ i{5.3.2 Allow temperatures to stabilize for 1 hour. During

this period of time, read and raccrd al1 operable
-

|thermocouples every ten minutes .

, L. _,

_, -.
.- __ . . .

_

- .. ..

.:-~.'| - . :: - . _ _ . - * n.. . , ,
' ,

,

s

a.
k

t-

*

- |
"

.
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j.

y '
'

. .

5.3.3 If any thereoccuple exceeds 12CO F prior to successful jrU

establishing Natural circulaticn, go to step 5.4. ]

[ 5
- .

05.3.4 if any 3 thennoccuples exceed 1 000 F prior to )
*

-

successfully establishing !!a tural Circulation. -

4

Go to step 5.4. .

I

%
'

5.3.5 If at any time during stabiliza tion or natural ,

. .
circulatica atte:npts Th in the loop with the OTSG ,

in the steaming code exceeds 5C30F procceed to . J
'

.. ...
- '

.

.. : . ' .. ; : .: _ . A .;.,. , :. : . - .-- . -. s tcp 5 A. ..* <
.

. c - . ;-- - - i :, - :- .* '. . . .
. . = .. . .'r'._." . . . ' ..

Continue. pl otting .Tu , TC , and Ts tra ,a s -in. - ; .]
.

.KOIE- - - u r.--e ,.4- : :
4

" . ' . . . . . . - . ' .. . s tep -5.1.4. . ,. _ . _ . . . ..,;.. . . . _ . . . ; .s..t.,,
.-

.

3* = a
..

- . . ..
. -.. .

5.4 If natural circulation is not establis hed, go into HPI t

per EP33, starting with Step 3.2. |
) -

.. .. .
.

.

.,

L

3
E

'

;

i

.?.

1
i
') A

s;
\
t
s
,

S

!
,

1

i'

:
x

,.

2

1

t
. ;..

.
-

2
:
:
-

i.

i
r
:

. ;
-

p.

=

.s . ..
- .

..
._

..

..-.:.. _.. ... ,.... _ _.
. . ,

.

-

.

4

i
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.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTONT D.C. 20555 V

Apr //,1979

IE Bulletin No. 7 -2%2
2ageAl-of==S

REVIEW 0F OPERATIONAL ERRORS AND SYSTEM MISALIGNMENTS IDENTIFIED DURING
THE THREE MILE ISLAND INCIDENT

As previously discussed in IE Bulletin 79-05 and 79-05A, the Three Mile
Island Nuclear Power Plant, Unit 2 experienced significant core damage
which resulted from a series of events initiated by a loss of feedwater
transient and compounded by operational errors. Several aspects of the
incident have generic applicability to all light water power reactor
facilities, in addition to those previously identified as generic to
Babcock and Wilcox reactors. This bulletin is to identify certain
actions to be taken by all other light water power reactor faci': ties
with an operating license.

Action to be taken by licensees:

For all light water power reactor facilities with an operating license
except Babcock and Wilcox reactors:

1. Review the description of circumstances described in Enclosure 1
of IE Bulletin 79-05 and the preliminary chronology of the TMI-2
3/28/79 accident included in Enclosure 1 to IE Bulletin 79-05A.

a. Thi"., review should be directed toward understanding: (1) the
extreme seriousness and consequences of the simultaneous
blocking of both auxiliary feedwater trains at the Three Mile
Island Unit 2 plant and other actions taken during the early
phases of the accident; (2) the operational errors which led
to the eventual core damage; and (3) the necessity to system-
atically analyze plant conditions and parameters and take
appropriate corrective action.

!

b. Operations personnel should be instructed to: (1) not override
automatic action of engineered safety features without careful
review of plant conditions; and (2) not make operational
decisions based on a single plant parameter indicaticn when -

a confirmatory indication is available.

c. All licensed operators and plant management and supervision
with operational responsibilities shall participate in this
review and such participation shall be docun.?nted in plant
records.
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,

d[ 5eview the contdinment isolation initiation design and procedures,
and prepare and implement all changes necessary to cause containment !?
isolation of all lines whose isolation does not degrade core cooling 5:-
capability upon automatic initiation of safety injection. 9

~ ~ - -
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2. For pressurized water reactor facilities review the actions required
by your operating procedures for coping with transients and accidents,
with particular attention to:

...

Recognition of the possibility of forming voids in the primarya.
coolant system large enough to compromise the core cooling
capability, especially natural circulation capability.

b. Operator action required to prevent the formation of such voids.

Operator action required to enhance core cooling in the eventc.
such voids are formed.

3. For pressurized water reactor facilities that use pressurizer water
level coincident with pressurizer pressure for automatic initiation -

] safety injection into the reactor coolant system, instruct
operators to manually initiate safety injection when the pressurizer

' pr' essure indication reaches the actuation set point whether or not
the level indication has dropped to the actuation set point. Note
hat this recommendation has been made by Westinghouse to itsp{ eactor customers.

Review the action directed by the operating procedures and training' /g P'e .f

45'l \ / instructions to ensure that:
p ;p/

Operators do not override automatic actions of engineered safetyC' a.
features without careful review of plant conditions.

f...

b. Operators are provided additional information and instructions I ..._

to not rely upon any one plant parameter but to also examine d.s

other related indications in evaluating plant conditions. -

[ j%. ,. Review all safety-related valve positions, positioning requirements [0 ! .
M

/ and positive controls to assure that valves remain positioned (open
\ or closed) in a manner to ensure the proper operation of engineered U

s

4 pgpfj,p) ify,ogges,,Juc,h,,ag }h,osafety features. Alsonev,igwge,lp sucn valves are refur |maintenance,and test'i o , nsure th w d so 't ur/ .wVtheir correct posi,tions following necessary manipulations!caaf studes.
"

'% nMh:kaJ IH etw ffe9&cm sanr19 sH spa
gf g'h, Review ycur operating modes ~ and procedures for all systems designed p'

# -

to transfer potentially radioactive gases and liquids out of thet * /

- primary containment to assure that undesired pumping, venting or
other release of radioactive liquids and gases will not occur
inadvertently.

!
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In particular, ensure that such an occurrence would not be caused
by the resetting cf 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.

Ic. The basis on which continued operability of the above features'

is assured. -

/O ' 77 Review and modify as necessary your maintenance and test procedures
to ensure that they require: -

a. Verifica_ tion, by test or inspection per technical specifications,
of the operability of redundant safety-related systems prior
to the removal of any safety-related system from service.

_

b. Verification of the operability of all safety-related systems
when they are returned to service following maintenance or
testing.

[
c. Explicit notification of involved reactor operating personnel.-

'

whenever a safety-related system is removed from and returneds

to service.
V;{ gg, Review your prompt reporting procedures for NRC notJfica,tign togn L yg _-

assure very early,/P ~; y=MrTm5rm/wL==
notification of serious events. +,--*v --

'
- - <

' .

s W N # p<ek- -ja
For all light water power reactor facilities with an operating license
except Babcock and Wilcox reactors, respond to Items 1-7 w', thin 14 days
of the receipt of this Bulletin.

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 Operations Inspection,
Washington, D.C. 20555. -

For all other power reactors with an operating license or construction
permit, this Bulletin is for information purposes and no written response

,

is required.

Approved by GAO, B180225 (R0072) clearance expires 7/31/80. Approval,

was given under a blanket clearance specifically for identified generic
problems.
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IE Bullbin No. 79-C6 EnclosureApril // 1979 C' Page 1 of 3

LISTING OF IE BULLETINS
'

ISSUED IN LAST TWELVE MONTHS -

Bulletin Subject Date Issued Issued ToNo.
...-

78-05 Malfunctioning of 4/14/78 All Power Reactor
Circuit Breaker Facilities with anAuxiliary Contact OL or CP

. 'Mechanism-General
Model CR105X }11

:

78-06 Defective Cutler- 5/31/78 All Power Reactor
Hanmer, Type M Relays Facilities with an
With DC Coils OL or CP

=--

7-
78-07 Protection afforded 6/12/78 All Power Reactor -

by Air-Line Respirators Facilities with anand Supplied-Air Hoods OL, all class E and F

Research Reactors with
a1 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
Fuel Element Transfer Research Reactor
Tubes Facilities with a -

Fuel Element -

transfer tube and
an OL.

78-09 BWR Drywell Leakage 6/14/79 All P'4R Power
Paths Associated with Reactor Facilities
Inadequate Drywell with an OL or CP
Closures

78-10 Bergen-Paterson 6/27/78 All BWR Power
Hydraulic Shock Reactor Facilities
Suppressor Accumulator with an OL or CP
Spring Coils

D
\ i5 WR

~ '

-

-
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IE Bulletin No. 79 D64 - Enclosure
11979 Page 2 of 3 [April //

LISTING 0.~ IE BULLETINS
ISSUED IN LAST TWELVE MONTHS

Bulletin Subject Date Issued Issued To
No.

78-11 Examination of Mark I 7/21/78 BWR Power Reactor
Containment Torus Facilities for
Welds action: Peach

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
in Reactor Pressure Facilities with an
Vessel Welds OL or CP

78-12A Atypical Weld Material 11/24/78 All Power Reactor
in Reactor Pressure Facilities with an
Vessel Welds OL or CP

78-12B Atypical Weld Material 3/19/79 All Power Reactor
in Reactor Pressure Faciliti.es with an
Vessel Welds OL or CP

78-13 Failures In Source Heads 10/27/78 A'l general and
of Kay-Ray, Inc. , Gauges specific licensees
Models 7050, 70508, 7051, with the subject
7051B, 7060, 7060B, 7061 Kay-Ray, Inc.
and 7061B gauges

78-14 Deterioration of Buna-N 12/19/78 All GE BWR facilities
Components In ASCO with an OL or CP
Solenoids

79-01 Environmental qualifica- 2/8/79 All Power Reactor
tion of Class IE Equipment Facilities with an

OL or CP
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IE Bulletin No. 7 -85 Enclosure
April // I 1979 / Page 3 of 3 //1v LISTING 0F IE BULLETINS

ISSUED IN LAST TWELVE MONTHS

Bulletin Subject Date Issued Issued To
No.

79-02 Pipe Support Base Plate 3/2/79 All Power Reactor
Designs Using Concrete Facilities with an
Expansion Anchor Bolts OL or CP

79-03 Longitudinal Weld Defects 3/12/79 All Power Reactor
In ASME SA-312 Type 304 Facilities with an
Stainless Steel Pipe Spools OL or CP
Manufactured By Youngstown
Welding and Engineering Co-

79-04 Incorrect Weights for 3/30/79 All Power Reactor
Swing Check Valves Facilities with an

|Manufactured by Velan OL cr CP
Engineering Corporation

79-05 Nuclear Incident 4/1/79 All B&W Power
at Three Mile Island Reactor Facilities I-

with an OL

79-05A Nuclear Incident at 4/5/79 All B&W Power
Three Mile Island Reactor Facilities

'-with an OL

-...

.

I
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(Draft letter to t cwer reactor facilities other than B&W
with an operating license.)

IE Bulletin No. 79-06
-

. _ .

::.r
Addressee: '

..

Enclosed is IE Bulletin No. 79-06, which requires action by you with
--

f -

regard to your[y&pny/ k.Ja dYp war reactor facility (ies) with an operating license.
'

-

Based on our current understanding of the Three Mile Island accident

sequence, and discussion with the designer of your pressurized water
.._

reactor, we have reason to believe that pressurizer level indicatian in

your facility may not provide reliable information regarding level
...-

in the reactor coolant system under certain transient or accident

condition. You should immediately instruct your operating personnel

accordingly. In addition you should consider this possibility in

responding to the enclosed bulletin.

Should you have any questions regarding this Bulletin or the actions

required by you, please contact this office. _

Sincerely,

Signature
(Regional Director)

Enclosure:
IE Bulletin No. 79-06

with Enclosures
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' (Draft letter to light water power reactor facilities other than B&W
with an operating license.)

IE Bulletin No. 79-06

Addressee:
. . -

Enclosed is IE Bulletin No. 79-06, which requires action by you with

regard to your power reactor facility (ies) with an operating license. -

k
Based orfcurrent understanding of the Three Mile Island accident

sequence, and discussion with the designer of your pressurized water

igtioreactor, we have reaso ha ess ze

in your facility may lnd te a is.c% inf:rance: of level in the -

reactor coolant system under certain transient or accident condition.
>.see

You should immediately instruct your operating personnel accordingly.

In addition you should consider this possibility in responding to

the enclosed belletin.

Should you have any questions regarding this Bulletin or the actions . . .

required by you, please contact this office.

Sincerely,

Sionature
(Regional ui~ rector)

Enclosure:
IE Bulletin No. 79-06

with Enclosures

[
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UNITED STATES -

NUCLEAR REGULATORY COMMISSION /-

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

April 11,1979

IE Bulletin No. 79-06

REVIEW OF OPERATIONAL ERRORS AND SYSTEM MISALIGNMENTS IDENTIFIED DURING
THE THREE MILE ISLAND INCIDENT

As previously discussed in IE Bulletin 79-05 and 79-05A, the Three Mile
Island Nuclear Power Plant, Unit 2 experienced significant core damage
which resulted ,og pfseries nf events initiated by a loss of feedwater y
transient and mpound6d by.Opdrational errors. Several aspects of the ..

'incident have generic applicability to all light water power reactor
facilities, in addition to those previously identified as gcnrim tcr Wb' M ##
Babcock and Wilcox reactors. This bulletin is to identify certain
actions to be taken by all other light water power reactor facilities
with an operating license. Acmm p-:e nc ac19 ha n OW Nfm/W f P
twipt . a.idh 6!pJ 11.u/c?s . U

Action to be taken by licensees:
~-

For all water power reactor facilities with an operating license
except Babcock and Wilcox reacters:

1. Review the description of circumstances described in Enclosure 1
of IE Bulletin 79-05 and the preliminary chronology of the TMI-2
3/28/79 accident included in Enclosure 1 to IE Bulletin 79-05A.

a. This review should be directed toward unrierstanding: (1) the -

extremc seriousness and consequences of the simultaneous
blocking of both auxiliary feedwater trains at the Three Mile

phasesoftheaccident;(2)thefo,p{ gps,pakenduringtheearly
Island Unit 2 plant and other ac,fi

erational errors which led W
to the eventual core damage; and (3) the necessity to system-
atically analyze plant conditions and parameters and take
appropriate corrective action.

b. Operations personnel should be instructed to: (1) not override
automatic action of engineered safety features without careful
review of plant conditions; and (2) not make operational
decisions based on a single plant parameter indication when
a confinnatory indication is available.

c. All licensed operators and plant management and supervision
with operational responsibilities shall participate in this
review and such participation shall be documented in plant
records.

'
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Page 2 of 4

=

2. For pressurized water reactor facilities review the actions required
-

by your operating procedures for coping with transients ana acciderts,
with particular attention to:

_

_

a. Recognition of the possibility of forming voids in the primary
coolant system large enough to compromise the core cooling
capabil .ty, especially natural circulation capability.

_

b. Operator action required to prevent the formation of such voids.
~

c. Operator action required to enhance core cooling in the event
-

such voias are formed.

3. For pressurized water reactor facilities that use pressurizer water
-

level coincident with pressurizer pressure for automatic initiation
~~

of safety injection into the reactor coolant system, instruct
operators to manually initiate safety injection when the pressurizer
pressure indication reaches the actuation set point whether or not
the level indication has dropped to the actuation set point. htrte /
th;t- this crwttien b:: beca .uve i>f dertinghune ;.0 its-
re3CtOr Coa w n.erT.

4. Review the containment isolation initiation design and pror.edures,
and prepare and implement all changes necessary to cause contain-
ment isolation of all lines whose isolation does not degrade core
cooling capability upon automatic initiation of safety injection.

5. For pressurized water reactor facilities for which the reaetor
p rot n t iofHrfstelrdoes-eet-i1H t i a t : tca tic;,93r M pe jm /uf i x} #
sw yer auxiliary feedwater syste repar6 anif impTe
ment imediately procedures which require @the stationing of an
individual (with no other assigned concurrent duties and in direct
and contintous communication with the centrol room) to promptly
initiate atxiliary feedwater to the steam generator (s) for those
transients or accidents the consequences of which can be limited
by such action.

6. For all pressurized water reactors, prepare and implement
immediately procedures which:

a. Identify these plant indications (such as valve discharge
piping + 'mperature, valve positicn indication, or valve
discharge relief tank temperature or pressure indication)
which plant operators may utilize to determine that pres-
surizer pcwer operated relief valve ( ' are open, and

175 185
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Page 3 of 4

b. Direct the plant operators to canually close the power -

operated relief hlcd vaive(s) when reaccor coolant system
press: a u reduced to the set point for normal automatic, ,

closure of the power operated relief valve (s)g ud t'.<.2 valvtN
. . _ .

Q T % 0.lo w . .-

7. Review the action directed by the operating procedures and training
instructions to ensure that:

a. Operators do not override automatic actions of engineered safety
featurcs without careful review of plant conditions.

b. Operators are provided additional information and instructions
to not rely upon any on" olant parameter but to also examine m
other related indicationc in evaluating plant conditions. g

i=
8. Review all safety-related valve positions, positioning requirements

and positive controls to assure that valves remain positioned (open 5
or closed) in a manner to ensure the proper operation of engineered i--

safety features. Alse review related procedures, such as these for -

plant and system startup, and supervisory [s

maintenance, testingh, checks, etc.) surveillance to ensure thatperiodic (daily /shif
such valves are returned to their correct positions following
necessary manipulations and are n.41ntained in their proper
positions during all operational modes.

9. Review your operating modes and procedures for all syste:ns designed
to transfer potentially radioactive gases and liquids out of the
primary containment to assure that undesired pumping, venting or
other release of radioactive liquids and gases will not occur
inadvertently.

"

In particular, ensure that such an occurrence would nct 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 [
i

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

c. The basis on which continued operability of the above features
is assured.

_

10. Review and modify as necessary your maintenance and test procedures
to ensure that they require:

,

i
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a. Verification, by test or inspection per technical specifications,
of the operability of redundant safety-related systems prior . . . .

to the removal ci any safety-related system from service. . . . . .
-

b. Verification of the operability of all safety-related ;ystems
~when they are returned to service following maintenance or

~~tes ting .

c. Explicit notification of involved reactor operating personnel
whenever a safety-related system is removed from and returned
to service.

_

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

,
_

For all power reactor facilities with an operating license -~

except Babcock and Wilcox reactors, respond to Items hY within ,# days -

of the receipt of this Bulletin. i- || |D . . . _ .

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 Operations Inspection,
Washington, D.C. 20555.

1

For all other power reactors with an operating license or construction '

pennit, this Bulletin is for information purposes and no written response
is required.

Approved by GA0, B180225 (R0072); clearance expires 7/31/80. Approval
was given under a blanket clearance specifically for identified generic

_

problems,

g ._..
e

..

5
<
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

0FFICE OF INSPECTION AND ENFORCEMENT-

WASHINGTON, D.C. 20555

April 11, 1979
.

IE Bulletin No. 79-06

REVIEW 0F OPERATIONAL ERRORS AND SYSTEM MI GNMENTS IDENTIFIED DURING

,
THE THREE MILE ISLAND INCIDENT (p
As previously discussed in IE o 11etin 79-05 ar.d 79-05A, the Three Mile
Island Nuclear Power Plant, U it 2 experienced significant core damage
which resulted from a series of events initiated by a loss of feedwater
transient and compounded by operational errors. Several aspects of the
incident have generic applicability to all light water power reactor
facilities, in addition to those previously identified as generic to ,

Babcock and Wilcox reactors. This bulletin is to identify certain

actions to-te a all other light water power reactor facilities
with licen .

l's
Act' ion'to be t ice sees:
/ paa n 5cd )

My ~f except4abcock and '/ For (ll Mgnt-water pojwa reactor facilities with an operating license

Q
Tcox reactors:

\ k
1 1. Review the description of circumstances described in Enclosure 1

of IE Bulletin 79-05 and the preliminary chronology of the TMI-2
3/28/79 accident included in Enclosure 1 to IE Bulletin 79-05A.

a. This review should be directed toward understanding: (1) the
extreme seriousness and consequences of the simultaneous
blocking of both auxiliary feedwater trains at the Three Mile
Island Unit 2 plant and other actions taken during the early
phases of the accident; (2) the operational errors which led
to the eventual core damage; and (3) the necessity to system-
atically analyze plant condi' ions and parameters and take
aporopriate corrective actian,

b. Operations personnel should be instructed to: (1) not override
autcmatic action of engineered safety features without careful
review of plant conditions; and (2) not make operational
decisions based on a single plant parameter indication when
a confinnatory indication is available.

c. All licensed operators and plant management and supervision
with operational responsibilities shall oarticipate in this
review and such participation shall be documented in plant
records.

.

'
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2. Fer pressurizeo sater reacw: Tuui s review the actions required
by your opera ir; crocedures for coping with transients and accidents,
with particular 'ttention to:

,

Recognition of the possibility of forming voids in the primarya.
coolant system Jarge enough to compromise the core cooling
capability, especially natural circulation capability.

.

Operator action required to prevent the formation of such voids.b.

Operator action required to enhance core cooling in the eventc.
such voids are fonned.

3. For pressurized water reactor facilities that use pressurizer water
level coincident with pressurizer pressure for automatic initiation
of safety injection into the reactor coolant system, instruct
operators to manually initiate safety injection when the pressurizer
pressure indication reaches the actuation set point whether or not
the level indication has dropped to the actuation set point. (Noteg
that this recomenda ion has been made by Westinghouse to its ,

reactor customers.
!

4. Review the containment isolation initiation design and procedures,
and prepare and implement all changes necessary to cause contain- }

ment isolation of all lines whose isolation does not degrade core of p i

cooling capability upon automatic initiation of safety injection. M
'

5. For pressurized water reactor facilities for which the reactor y sfeprotection system does not initiate automatic starting of the
steam generator auxiliary feedwater system, prepare and imple-
ment imediately procedures which require the stationing of an
individual (with no other assigned concurrent duties and in direct
and continuous communication with the control room) to promptly
initiate auxiliary feedwater to the steam generator (s) for those
transients or accidents the consequences of which a e limited 7

by such action. Mi
6. For all pressurized water reactors, prepare and implement

immediately procedures which:

Identify those plant indications (such as valve . dischargea.
piping temperature, valve position indication, or valve
discharge relief tank temperature or pressure indication)
which p' ant operators may utilize to determine that pres-
surizer power operated relief valve (s) are open, and

.

'O
175 7 9-.
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b. Direct the plant operators to manually close the pwer
operated relief block valve (s) when reactor coolant system
pressure is reduced to the set point for normal automatic

''

_ closure of the power operated relie-: val ve(s) .

7. Review the action directed by the operating procedures and training ,

instructions to ensure that: '

i

a. Operators do not override automatic actions of engineered safety
features without careful review of plant conditions.

I
b. Operators are provided adcitional information and instructions |

to not rely upon any one piant parameter but to also examine
other related indications in evaluating plant conditions.

.

8. Review all safety-related valve positions, positioning requirements
Iand positive controls to assure that valves remain positioned (open

or closed) in a manner to ensure the proper operation of engineered
safety features. Also review related procedures, such as those for
maintenance, testing plant and system startup, and supervisory
periodic (daily / shift checks, etc.) surveillance to ensure that
such valves are returned to their correct positions following
necessary manipulations and are maintained in their proper
positions during all operational medes.

9. Review your operating modes and procedures for all systems designed
to transfer potentially radioactive gases and liquids out of the
primary containment to assure that undesired pumping, venting or
other release of radioactive liquids and gases will not occur
inadvertently.

In particular, ensure 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
radiaticn indication exists, and

b. Whether such systems are i:olated by the containment isolation
signal.

The basis on which continued operability of the 'above featuresc.
is assured.

10. Review and mcdify as necessary your maintenance and test procedures
to ensure that they require:

~~~~--|{} I90I
~
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i

a. Verification, by test or inspection per technical specifications, I

of the operability of redundant safety-related systems prior .

to the removal of any safety-related system from service. !

I.

b. Verification of the operability of all safety-related systems
when they are returned to service following maintenance or

ttesting.
'

c. Explicit notification of involved reactor operating personnel
whenever a safety-related system is removed from and returned '

ce.

11. evie n I prompt 3 ing procedures for NRC notification to

f assu're very early notific tion of serious events.'
/ / fytcAu n ) e d ] _

.

cor(all W water.. power r ctor facilities with an o rating license,

(ceptJ abcocku n~d'W g reactors, respond to Items within{ days-

I7 7of theaeceip1_cS-this Bulletin.
'

I
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 Operations Inspection,
Washington, D.C. 20555.

For all other power reactors with an operating license or construction
permit, this Bulletin is for infonnation purposes and no written response
is required.

Approved by GAO, B180225 (R0072); clearance expires 7/31/80. Approval
was given under a blanket clearance specifically for identified generie
probl ems .

.

.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

0FFICE OF INSPECTION AND ENFORCEMENT-

WASHINGTON, D.C. 20555

April 11, 1979
.

$ f IE Bulletin No. 79-06

REVIEW 0F OPERATIONAL ER AND SYSTEM MISALIGNMENTS IDENTIFIED DURING
THE THREE MILE ISLAt!D NCIDENT

As previously dis ssed in IE Bulletin 79-05 and 79-05A, the Three Mile
Island Nuclear P wer Plant, Unit 2 experienced significant core damage
which resulted rom a series of events initiated by a loss of feedvater
transient and compounded by operational errors. Several aspects of the
incident have generic applicability to all light water power reactor
facilities, in addition to those previously identified as sencric tegftuMM

,

Babcock and Wilcox reactors. This bulletin is to identify certain
actions to be taken by all other light water power reactor facilitiesj

a m l w ,r y * W 4with an operating license. Ap pmmt
.

W Mh |Mk . p~
Action to be taken by licensees:

For all light water power reactor facilities with an operati,ng license
except Babcock and Wilcox reactors b efe p r ;d; u g i " ? 3 F -N l'+
1. Review the description of circumstances dt: scribed in Enclosure 1

of IE Bulletin 79-05 and the preliminary chronology of the TMI-2
- 3/28/79 accident included in Cnclosure 1 to IE Bulletin 79-05A.

a. This review should be directed toward understanding: (1) the
extreme seriousress and consequences of the simultaneous
blocking of both auxiliary feedwater trains at the Three Mile
Island Unit 2 plant and other actions taken during the early
phases of the accident; (2) the operational errors which led
to the eventual core damage; and (3) the necessity to system-
atically analyze plant conditions and parameters and take
appropriate corrective action.

b. Operations personnel should be instructed to: (1) not override
automatic action of engineered safety features without careful
review of plant conditions; and (2) not make operational
decisions based on a single plant parameter indication when
a confirmatory indication is available.

All licensed operators and plant management and supervisionc.
with operaticnal responsibilities shall participate in this
review and such participaticn shall be documented in plant
records.

175 193
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2. For pressurized water reactor facilities review the actions required
by your operating procedures for coping with transielts and accidents,
with particular attention to:

,

Recognition of the possibility of formico voids in the primarya.
coolant system large enough to compromise the core cooling
capability, especially natural circulation capability.

b. Operator action required to prevent the formation of such voids.

c. Operator action required to enhance core cooling in the event
such voids are formed.

3. For pressurized water reactor facilities that use pressurizer water
level coincident with pressuri2er pressure for automatic initiation
of safety injection into the reactor coolant system, instruct
operators to manually initiate safety injection when the pressurizer
pressure indication reaches the actuation set point whether or not
the level indication has dropped to the actuation set point. Note
that this reccmmendation has been made by Westinghouse to its
reactor customers.

4. Review the containment isolation initiation design and procedures,
and prepare and implement all changes neu?ssary to cause contain-
ment isolation of all lines whose isolation does not degrade core

,

cooling capability upon automatic initiation of safety injection.

5. For pressurized water reactor facilities for which the reactor
protection system does not initiate automatic starting of the
steam generator auxiliary feedwater system, prepare and imple-
ment immediately procedures which require the stationi g of an
individual (with no other assigned concurrent duties and in direct
and continuous communication with the control room) to prcmpuly
initiate auxiliary feedwater to the steam generator (s) for those
transients or accidents the consequences of which can be limited
by such action.

6. For all pressurized water reactors, prepare and implement
immed.ately procedures which:

Identify those plant indications (such as valve , dischargea.
piping temperature, valve position indication, or valve
discharge relief tank temperature or pressure indication)
which plant operators may utilize to determine that pres-
surizer power operated relief valve (s) are open, and

5 l9p
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.

~ b. Direct the plant operators to manually close the power
operated relief block valve (s) when reactor coolant system
pressure is reduced to the set point for normal automatic
closure of the power operated relief valve (s).'

7. Review the action directed by the operating procedures and training
instructions to ensure that:

.

Operators do nat override automatic actions of engineered safetya.
features without careful review of plant conditions.

b. Operators are provided additional information and instructions
to not rely upon any one plant parameter but tc also examine
other related indications in evaluating plant conditions.

8. Review all safety-related valve positions, positioning requirements
and positive controls to assure that valves remain positioned (open
or closed) in a manner to ensure the proper operation of engineered
safety features. Also review related procedures, such as those for
maintenance, testing plant and system startup, and sepervisory
periodic (daily / shift checks, etc.) surveillance to ensure that
such valves are returned to thei correct positions following
necessary manipulations and are maintained in their proper
positions during all operational modes.

9. Review your operating modes and procedures for all systems designed
to transfer potentially radioactive gases and liquids out of the
primary containment to assure that undesired pumping, venting or
other release of radioactive liquids and gases will not occur
inadvertently.

In particular, ensure that such an occurrence would not be caused
by the resetting of engineered safety features instrumentation.
List all such systems and indicate:

Whether interlocks exist to prevent transfer when higha.
radiation indication exists, and

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

The basis on which continued operability of the 'above featuresc.
is assured.

10. Review and modify as necessary your maintenance and test procedures
to ensure that they require:

q{ ~M
. . . - . . .
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a. Verification, by test or inspection per technical specifications,
of the operability of redundant safety-related systems prior
to the removal of any safety-related system from service.

.

b. Verification of the operability of all safety-related systems
when they are returned to service following maintenance or
tes ting.

' c. Explicit notification of involved reactor operating cersonnel
whenever a safety-related system is removed from and returned
to service.

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

For all light water power reactor facilities with an operating license
except Babcock and Wilcox reactors, respond to Items 1-7 within 14 days
of the receipt of this Bulletin.

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 Operations Inspection,
Washington, D.C. 20555.

For all other power reactors with an operating license or construction
permit, this Bulletin is for information purposes and no written response
is required.

Approved by GAO, 3180225 (R0072); clearance expires 7/31/80. Approval
was given under a blanket clearence specifically for identified generic
problems.

.
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'

EFFORTS RELATED TO EQUIFMENT SURVIVABILITY

I FEEDBACK ON RADIATION WITHSTAND CAPABILITY OF FOXBORO AND BAILEY
TRANSMITTERS -

Naval Reactors No experience with either Bailey or Foxboro
transmitters (of Designs used in commercial plant).

Sandia No experience in weapons area. Hovever, Sandia
,

contacted Bailey and Foxboro. No additional
information on Bailey's, but certain Foxbore
pressure transmitters are equipped with hardened
amplifiers (RC 22-PTl through 8 which are used to
measure reactor coolant pump seal cavity pressure).
They have survived tests involving exposure to
2 x 108 R/hr. Therefore, should existing reactor
coolant pump pressure transmitters fail, these
hardened transmitters should be available as
backup to measure reactor coolant pressure.

II ESTIMATES OF FAILURE TIMES FOR PRESSURE TRANSMITTERS AND OTHER VITAL
EQUIPMENT DUE TO RADIATION

1
Approach: Knowing radiation withstand capability of equipment ;

(based on test), calculate dose rate due to
_

containment atmosphere and water at bottom of -

containment,and estimate equipment and lifet';me.

Basis for Dose
Rate Calculation: (a) Assume containment air sample represents

containment atmosphere.

(b) Assume water in containment has scme
constituents as coolant sample taken on
3-31-79.

Results: ORNL has calculated dose at locatica of pressure -

transmitters to be 1 x 104 R/hr.
-

Bailey transmitter BY is qualified to 1 x 10s R
Using dr;a of 1 x 104 R/hr, one would expect this
instrument to survive only about 10 hours. Since
several of the Bailey transmitters continue to
function, we are assuming that the dose calculation -

is grossly in error. Without a better estimate
of the source terms, particularly a good estimate

1 7L5 1 913-
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of the activity of the water in the con-
_

tainment sump, it is impossible to estimate
failure times of vital equipment.

. . . .

. . . . __
III ASSESSMENT OF CRITICAL EQUIPMENT

Have established design radiation level and location -

.

inside containment of all Foxboro, Bailey pressure and
differential pressure transmitters and Rosemount Temperature
sensors (seeEnclosurej). :

.

Have established location of all critical components of.

decay heat removal system (have not established design ~

radiation levels). . . . -

We are looking at reactor coolant pumps (Allis-Chalmers)..

We will provide additional information later.

Fan cooler mgtors - we have established that they were -

.

tested to 103 Rads.

Containment isolation valves - we don't believe external -
.

radiation is a problem. Radiation inside of valve is
estim9ted to be 2000 R/hr. Assuming seat can take s 106to 10 , seat will last 22 days. However, radiation level -

should drop with time. Th=refore, valve seat may last :

substantially longer.

Effect of dumping 250 gpm of coolant on containment floor.

has been calculated (see Enclosure 2 and Enclosure 3) - --

times when various pieces of equipment would be flooded
are enclosed.

:

.
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Enclosure 2 i
.

. -

~ FLOOD TIMES

. .

@ 250 GPM = 15000 GPH
12" = 74,330 gal ,

1" = 6194.2
15,000 G/HR = 2.42"/HR.

1.Starting Point = 2 feet

2 hrs 10 min Steam Gen Press Loop B (1 of 2)
-

4 hrs 50 min Reactor Coolant flow Loco A (2 of 4)
7 hrs 30 min Press Level (3 of 3)

-

Steam Generator Press Loop B (2 of 2)
Reactor Cool Flow Loop A (2 of 4)
React Cool Flow Loop B (2 of 4)

(Loop A) Steam Gen Lev (Operate Range) (2 of 5)
~~

(5 Total) team Gen Lev (Start-up Range)(4 of 5) =

(Loop B) Stm 1en Lev Full Range (1 of 5) =.

(5 Total) Stm Gen Lev (Operate)( 3 of 5)
Stm Gen Level (Startup Range)(5 of 5)

15 hrs 45 min Stm Gen Leve1A(full Range) 5 of 5) ==

Stm Gen Press Loop A(2 of 2)
React Cool Press Loop A @ of 2)

.

Wide Range
React Cool Press Loop A (1 of 1)

Low Range
React Cool Press Wide (1 of 1 }

Loop B

Penetrations (Start) 39 hrs, 40 min

D.H Valves for shutdown cooling 49 hrs, 40 min

Reactor Coo'. ant Pumps 8 day,16 hrs, 50 min.

.
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Enclosure 3
..

_

,

TRANSMITTER SUBMERGED STATUS

Elevation above ground level

2'-5" .----------------------Stesi Gen. Press. Loop B (lof2) '

3 '-0" -----------------------Reac tor Cool ant Fl ow Loop A (20f4) ~~

3 '-4" ---- ------------------Flood Level (Based on transmi tted si te calculations
'~

of 4/5/79)3 ' -6" -----------------------Pr es s . L ev el ( 3o f 3 )
Stm. Gen. Press Loop B (2cf2) i

React Cool. Flow LoopA (20f4) ;.
:

React. Cool. Ficw Loop B (2cf4) !

Stm. Gen Lev. Loop A (operate range)(2cf5) :

(start-up range)(4of5)
^

" " "" "
_

B (Full range) (lof5)" "" " "

B (operate range) (3of 5)" " " "

B (start up range) (Sof5) -
" " " "

React. Cool. Pump Seal Cavity Press. (8cf8)

5 '-2" ------------------------Stm. Gen. Lev . Loop A ( Ful l ra ng e) ( So f 5 )

Stm. Gen. Press. Loop A (2of2)

React. Cool Press. Loop A (2of2) Wide range.
" " " ~ " A (lofi) Low range.

Loop B (lofi) wide range." " "

10 '-6" -----------------------Bottom of the lowest El ec trical Penetra tion
12 '-0" -----------------------Bottom o f the motor housi ng o f the D.H. Val ves

for shutdown cooling.
4 6 ' -0 ' ------------------------8c ttom of the mo tor hous i ng of the R eactor

Cooling Pumps.

:
I

i
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4/6/79
110 0 hrs .

TM1 RECUVERY,

BASE CASE SUIGIARYO TB/P Revision 1
rice

b'O(1&(h b b~ '% icco

Q--t- Q* Q ;^4 $bv' Or.
i g j-

U # $

4(
7 N 9.t a' A >0 5-

C* *'D ('l. -3 dctq s')M CCilD/?ay

N Q (1-2 do p) Y
g O.Af

-

.

o/00 Y
D h Go scu.,o~

PaunAcY
L f2. C , TEf IP ( ''f)g y ,

14o-/60 1'20 280
(1) Degas at A; Lower Pressure (A4 A') while degassing,

then return to A. <, g.3 ,g.,

/ /'
(', \ ,. ' (2) Continue Design /Installat.cn of static .nd active'

systems for primary makeur/ pressure ccr. trol,and-
secondary cooling system fur "t" S/G.

(3) Reduce temperature (Aa B) by rteaming on "A" S/G

(4) Take "A" S/G solid - drop primary temp. to mininum (B '-C)
(5) Trip RC Pump "A" - Establish natural convection -

Establish cooling to "B" S/G if available,
d, c. ,. ' h i( 9,. s 0 , Y<i 0. -

(6) Drop primary pressure to selecte~d value (C -D)

(7) Taka primary system solid - Control pressure &
maheup with static or new active system

END POINT

Primary -- I!atural Circ; solid liquid, Long-term P/V Control

Secondary . Solid watec, Long-term Heat Dump System

Ar. proved for Issue:

f 1

V
'

~ki($!)baYA
R. 1225|d'RA:clb
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Industry Advisory Group

Task E.:scription Priority Status Lead Man _

Levenson
1 Re c .=nend ir Pri . H

sa-..le worth ex-
pos ire

2 Prceide recommendation H
for alternative
met:iods of P/V
cont.rol

3 Evaluate fire in H Complete
con:ainment

175 200



PLANT OPERATIONS

Task Description Priority Status Lead Man

Procedure for re- H
ducing containment

.

vacuum

1D Verify let-down valve H Miller
alignment of make-up
system

lE Restore Pressurizer H Shovlin
Heater

' 2A Robot proceedure M Miller

2B Determine urgency Herbein
regt. for primary
sample

3 Improvu TLD methods Grayber/
limit exposures H B a c'.1o f e r

4 Determine rource of H Miller
high Iodir :-AB ele-
vator

6 Repair fitting on H Miller
make-up tank to___ q rca

reactor bldg.

11 Qualify 5 men to H Limroth
enter Aux. Bldg.

14 Clear south end M Gunn
warehouse

16 Design / Install filters M Gunn
at vacuum pump dis-
charge

19A control / room Island M Limroth
access 1st

B Security M Stacy
C Fire fighting read- M Miller

iness/proceedures

22A Develop list of Plant M Ailler
changes

B Establish control rccm M Miller
change control log

![723 Precedure for Plant con- H Miller

ffdition uncn evacuation '
Updace emergency plan



Plant Operations

Task Description Priority Status Lead Man

15 Install portable M Cunn
IWT system

1 7 5 2!0 9



TECENICAL SUPPORT GROUP

TASK DESCRIPTION PRIORITY STATUS LEAD MAN

L. Provide Additional boiler
capacity

2 *- Develpp procedure for limitiig
containment vacuum

3. Evaluate need for backup HPI
pump (Hydrolaser)

4. Provide esticate of required
HPI flow for 200 to 2500 psi
(degenerated state)

5. Reconstruction . tvent

6. Incfenents for pressure decrease H Complete Devine
-

7. How to reasure rate of degas H Devine

8. Increase Letdown flow H Devine

9. Investigate the use of sample H Davine
line to desas

10. Calculate Reactor Ceolant System M Fatlace
spray flow

11. Radiation monit6c system M Devine
desensitization

12. Construct brick wall at Unit 1 McGuoy
HX vault

13. Provide degeneration procedures

A. Fire in containment

B. Fire in Auxiliary

C. Fire in other areas

D. Evacuation of control room

E. Breach of waste systens

1/5 2181
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WASTE liU AGEMEh'T GROUP

LIOUID WASTE

Task Description Priority _ Status Lead Pan
- 02 A3&FK3 Filter Trains E Under. cay S. Kraft

011 Tank Inventory Status E Under.ay McCoey - Plant Opr.
023 Assessnent CAP PEi system H Underway McCoey - Tome s

014 Arrange:ent Study-RB
Contn ,fnated Water M

013 Flush System for A3
Cc ponents M

08 Deternine Leakage Paths
fren Unit 2 to Unit 1 L

016 D/C Liquid Wastes -,

Processing System Long Tern

019 Additive to Pri=ary Water Long Tern

021 Reactor Building Surp
Level Measure =ent Long Term

,

'

'
.

CAS WASTE
9

01 A3&E;3 Filter Trains H Undereay liirs t/ I)O e rt
S '+ Evaluate and Upgrade Cas

Release Manitors H Underway Yarborough

05 Replace Charcoal Filters H Under ay Pavlick/Fitrell
015 D/C Energency 23 Cas Purge

Clean-Up System H Under.ay E&R

37 Condensor Of f-Cas Discharge
Filter M Und e r.say IIir s t

09 Preheaters to FH3 Vent
Filters M

010 Preheaters to FIB Vent
Filters M .

'~

_
,

m.m
.| 20 Develop Waste Kanagetent i/5 2laCare Plan Long Tern Pa lz.e r

~24 Cr3anize An Intei; rated ,QA' d.,
Radiatica Suney 11 Lee /Palme r



.

WASTE MANAGEMENT GROUP (CONT'D)

TASK DESCRIPTION PRIORITY STATUS LEADMAN

Sample AB/FH Bldg. for filter H McConnell
replacement indicating acc-
eptable operation.

Provide alternate set cf M McConnell
filters

Determine best solution to
be used in Aux. Bldg. to main-
tain acceptable iodine limits. H McConnell

Design Shield Wall at conden- M McConnell
sate deminesalizers

)]h S\



Plant Modifications

Task Description Priority Status Lead Man

WG-1 Design new A3/FB H Done
filter / structure

WG-2 Instructions for
decon Aux. Bldg.
using cap-gun Ion
exchange process

TS-1 Recommend methods
to improve relia-
bility of implant
electrical supply

.

TS-2 Design package for H
secondary side
cooling of S/GB

TS-3 Dasign package
.for use of sec-
ondary services
cooler

TS-4 Design system
for measuring
water level in
containment

TS-5 ' Develop method
for flocding con-
Lainment with
106 ft3 of water

TS-6 Design system for H
pressure make-up
control of RCS

1063 Design / procure Ccnplete
HEPA and charcoal
filters for con-
danser VP discharge

1064 Review S/G cool- Complate
down scheme for re-
liabilty

1082 Reccamend portable Complete
filters for Aux.
bldg. (location,
type, power source, }fr3 2 l 3',

etc.)



PLAl?T MODIFICATIC :S

Task Description Priority Status Lead Man

1085 Design temporary On schedule
shielding covers completa
for DHR pits 4/7

1103 Evaluate line-up On Hold
(?) to use one decay

heat and one spray
pump

1004 Get design for Complete
waste gas to Cont.
Bldg.

1108 Review B&W natural Complete
- circulation cooldown

proc.
.

.

19 Determine Aux. Bldg. Complete
TV locations to mon-
itor DHR components
(Mark up General'Arr.)

39 Provide electrical 80% on hold
power supply for cross since not need-
connecting RB with ed for 2 wks.
FHB purge filters

45 Determine leakage paths Complete
Unit 2---Unit 1

52 Design supports for John Lucena to
Cond. H line to sur- arrive site
face condenser H hot 4/7 with sketches
CO-C-IB to make it as cales
seismically capable as
feasible

53 Investigate supply of Complete
new charcoal trays for
Aux. purge in fuel
handling syst.

55 Examine lE diesel Intiated 4/4-

generator to determine
if 30P loads can be
added

.

64 Review alternate Intiated 4/4
cooling source for
secondary

\15 2\5



_PIANT MODIFICATIONS

Task Description Priority Status Lead Man

65 Design waste gas Intiated 4/4
system for pump
down of R3 to fuel
pool

63 Supports for H.S.
system in Turbine
bldg. when filled
(related to iS2)

66 Location for secon- Assigned 4/4
dary plant diesel

70 Max P&T for DHR Assigned 4/5
downstream of valve
DH-V3

73 Back-up Power Source Assigned 4/5
.

for secondary plant
loads ,

74 Review fire protection Complete
for charcoal filter

Design / Fab / Install M
shield plugs at DH
vaults

.

175 216



B & W

Task Description Priority Status _I cad Man
1 Analysis of gas conc. H

in Primary system

2 Provide list of crd- H
tical systems for
present conditions

3 Analyze In-core H
thermocouples during
lop 6N 4/6

4 Provide minimam allow- H
able RCS pressure for
degassing

5 Provide stress AnalysisM
for generator (points
BtoC)

6 Detennine minimum pri- M
mary system pressure
(point D, Base Plan)

7 Provide noise anayl- H
sis of pressure during
degassing

8 Document of sequence L
of Plant conditions
in base plan

9 Develop procedure to Rogers
determine pressurizer
level using Heise
Gauge

10 Develop procedure for Poaers'

cooldown using OTSG's
on natural circulation

11 Core Anaylsis Program Rogers
AS. Thermoccuples from

Incores
B N2utron zinrals

frcm Incores
c Noise Levels

^ N, \h



w/ uf 4 2

1300 Hrs.
ACTION ITEMS

~

TASK MId;AGEMENT/SCHEDUEL MEETING

0900 4/6/79
Action Party

1. Establ4.sh Data Bank; identify cognizant person- Wilson
inform R. Arnold

2. Provide list of activities in progress to F. Stern Palmer
Wilson

3. Identify planning coordinator Wilson
Palmer
"obean

4. Support for Base Plan, Rev. 1

- Determine minimum degassing pressure (Point A) McMillan

- Continue design / installation of statiu & active Cobean
make-up/ pressure. '

- vesign & install cooling system for "B" Stm. Gen.' Cobean

- Stress analysis for Stm. Gen. (Points B to C) McMillan

- Determine minimum primary system pressure (Point D) McMillan

- Alert Moise Analysis Group; Determine reporting. Wilson
McMillan
Herbein

5. Assure that at least one containment spray pump F. Stern
remains available for at least the next week -
10 days.

6. Need criteria for additional waste gas storage Palmer
facility.

7. Need criteria for upgrading electrical supply system. Cobean

P. Locate additional air compressors. Cobean

9. Write administrative procedure. Cobean

10. Confirm status of upgrading current RHR System. Westinghouse
(Cobean)

11. Consider how to develop required contingency plans; Stern
"plesh cut" Degeneration List. Arnold

12. Arrange for outside organization to do required Stern
Safety Analysis. Arnold

13. Increase primary cystem boron concentration to Arnold
3,000 - 4,000 ppm. Herbein

\15 2\%
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[ S UNITED STATESg

3% '* 1 NUCLEAR REGULATORY COMMISSION

{ , I, 1 WASHINGTON, D. C. 205~5

p'%. ~
,

*....#
APR 61979

NOTE T0: XOOS Staff

FROM: D. ihempson

SUBJECT: WEEKEND MAti!11NG OF OPERATIONS CENTER

XOOS MANNING

4/7/79 IRACT Succort EM1

0001-0800 Ward Crews
Paulus

0800-1600 Weiss Jordan
Gower

1600-2a00 Hegner Thcmpson

4/8/79

0001-0800 Baci Crews

0800-1600 Hegner Thompson
~

1600-2400 Weiss Jordan

4/9/79

0001-0800 Baci Crews

7 /

'

bfr. TV ,.
Exec:ftive Office for Cperat. ions

Support

AO

\15 2%9
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4/6/79
110 0 hr s .

TMI RECOVE RY'

BASE CASE SU!s1ARYO 7'4 / P Revis2.on 1ace
( ,cco \ON' b ~2 da d 6 b-I doidg

g a O- -g - g3 b}lA !
- e, .

.

s.
k R .

Q) Nfs be.%t{e
( C* * 'D (2 3 dafSGccaomy

V ^E'1 (L-Zdof Y
Q O A,

-
.

r-/CO V
D h Go soc.,o-

PaimMY
"

12. C , ' TEMP ( *F)g g ,

/4o-/60 'L 2 O 2eo
(1) Degas at A; Lower Pressure (AA A') while degassing,

then return to A.
c p . s \ ,y. , i . t .j

-
,,

- - -

{'.\, ,,' (2) Continue Design / Installation of static and active' ''

systems for primary makeup / pressure control-and.
Secondary cooling system for "B" S/G.

(3) Reduca comperature (AaB) by steat'ing ca "A" S/G

(4) Take "A" S/G solid - drop primary temp. to minimum ( B-N C )
(9) Trip RC Pump "Is " - Establish natural convec tion -

Establish cooling to "3" 3/G if available.
fl 0; .L h i( 9; s : 1-)<4-

(6) Drop primary pressure to select 6d value (C -D)
(7) Take primary system solid - Control pressure &

makeup with static or new active system

END POINT

Primary - L tural Circ, solid licuid, Long-term P/V Control

Secondary - Solid water, Long '_ern Hea t Dump Sys tem

Approved for Issue:
.

7

Y., / / -j- r'In
R. .. r n a;X.

RA:clb

175 22R
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Industry Advisory Group

Task C-scription Priority Status Lead Man

Levensen
1 Rec rend if Pri. H

33-..le worth c>:-
pos ire

2 Previde recommendation H
for alternative
met;iods of P/V
con:rol

3 Evaluate fire in H Complete
co.m : ainT en t

175 225



PLAliT OPERATIONS

Task Description Priority Status Lead Man

Procedure for ce- H
ducing containment

,

vacuum

1D ..rify let-down valve H Miller
alignment of make-up
system

lE Restore Pressurizer H Shovlin
Heater

'
' 2A Robot proceedure M Miller

23 Determine urgency Herbein
regt. for primary
sample

3 Inprove TLD methods Graybar/
limit exposures H Bachofar

4 Determine source of H Miller
high Iodine-A3 ele-
vator

6 Repair fitting on H Miller
__ m.n make-up tank to

reactor bl'dg.

11 Qualify 5 men to H Limroth
enter Aux. Bldg.

14 Clear south end M Gunn
warehouse

16 Design / Install filters M Gunn
at vacuum pump dis-
charge

19A Control / room Island M Limroth
access 1st

B Security M Stacy
C Fire fighting read- M Miller

iness/proceedures

22A Develop list of Plant M Miller
changes

B Establish control rccm " _1112r
change centrol log

23 Procedure for Plant con- H Miller
dition upcn evacuation
Updace edercency -clan' -

175 72c,



Plant Operations

Task Description Priority Status Lead Man

15 Install portable M Gunn
INT system

175 225



TECHNICAL SUPPORT GROUP

TASK DESCRIPTION PRIORITY STATUS LEAD MAN

L. Provide Additional boiler
capacity

2 *. Develop procedure for limitiig
contain=ent vacuu

3. Evaluate need for backup HPI
purp (Hydrolaser)

4. Provide esti= ate of required
HPI flow for 200 to 2500 psi
(degenerated state)

5. Reconstruction of event

6. Incfenents for pressure decrease H Co=plete Devine
.

7. How to ceasure rate of degas H Devine

8. Increase Letdown flow H Devine

9. Investigate the use of sample H Davine
line to degas

10. Calculate Reactor Coclant System M Watlace
spray flow

11. Radiation =enit6c system M Devine
desensitiration

12. Construct brick wall at Unit 1 McGuoy
HX Vault

13. Provide degeneration procedures

A. Fire in contaiarent

B. Fire in Auxiliary

C. Fire in other areas

D. Evacuation of control roc =

E. Breach of waste systens

175 22g p,
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WASTE MA"\CD'EhT GROUP

LIOUID WASTE

Task Description Priority Status Lead Man
- #2 A3 ten 3 Filter Trains H Underway S. Kraft

#11 Tank Inventory Status II Underway McGoey - Plant Opr.
023 Assessment CAP-GUN system H Underway McGoey - Tomes

#14 Arranger. ant Study-RB
Contn,inated Water M

018 Finsh System for A3
Cc- ponents M

08 Deternine Leakage Paths
frca Unit 2 to Unit 1 L

016 D/C Liquid Wastes -,

Processing System Long Term

J19 Additive to Primary Water Long Term

#21 Reactor Building Sti7
Level Measurecent Long Tern

,

'
GAS WASTE

4
J1 A3EJ13 Filter Trains H Underway Hirst / D o r n
04 Evaluate and Upgrade Gas

Release Monitors H Underway Yarborough

05 Replace Charcoal Filters H Underway Pavlick/Fitrell

015 D/C E=ergency R3 Cas Purge
Clean-Up System H Underway 3&R

67 Condensor Off-Gas Discharge
Filter M Under<ay Hirst

H Preheaters to FE3 Vent
Filters M

010 Preheaters to FH3 7ent
i.Iters M .

'-

_

i
CET.RAL

e

620 Develop Waste M2nagecent
Cc e Plan Long Tern Pale.er

924 Organize An Integrated,QA'd.
Radiation Survey 11 Le e /Palme r

~

175 22g



WASTE MANAGEMENT GROUP ( CON T ' D )

TASK DESCRIPTION PRIORITY STATUS LEADMAN

Sample AB/FH Bldg. for filter H McConnell
replacement indicatiog acc-
eptable operation.

Provide alternate set of M McConnell
filters

Determine best solution es
be used in Aux. Bldg. to main-
tain acceptable iodine limits. H McConnell

.

Design Shield Wall at conden- M McConnell
sate demineralizers

175 2289



Plant Modifications

Task Description Priority Status Lead Man

WG-1 Design new A3/FB H Done
filter / structure

WG-2 Instructions for
decon Aux. Bldg.
using cap-gun Ion
exchange process

TS-1 Recommend methods
to improve relia-
bility of implant
electrical supply

.

TS-2 Design package for H
secondary side
cooling of S/GB

TS-3 Design package
for use of sec-
ondary services
cooler

TS-4 Design system
for measuring
water level in
containment

TS-5 Develop method
for flooding con-
tainment with
106 ft3 of water

TS-6 Design system for H
pressure make-up
control of RCS

1063 Design / procure Ccmplete
HEPA and charcoal
filters for con-
danser 'JP discharge

1064 Review J/G cool- Complete
dcwn scheme for re-
liabilty

1032 Recommend portable Ccmplete
filters for Aux.
bldg. (location,
type, pcwer source,
'' ' 30

,

175 22e



PLANT MODIFICATIONS

Task Description Priority Status Lead Man

1085 Design temporary On schedule
shielding covers complete
for DHR pits 4/7

1103 Evaluate line-up On Hold
(?) to use one decay

heat and one spray
pump

1004 Get design for Complete
waste gas to Cont.
Bldg.

1108 Review B&W natural Complete
circulation cooldown-

proc.
.

.

19 Determine Aux. Bldg. Complete
TV locations to mon-
itor DHR components
(Mark up General'Arr.)

39 Provide electrical 80% on hold
power supply for cross since not need-
connecting RB with ed for 2 wks.
FHB purge filters

45 Determine leakage paths Complete
Unit 2---Unit 1

52 Design supparts for John Lucena to
Cond. H line to sur- arrive site
face condenser H hot 4/7 with sketches
CO-C-IB to make it as cales
seismically capable as
feasible

53 Investigate supply of Complete
new charcoal trays for
Aux, purge in fuel
handling syst.

56 Examine lE diesel Intiated 4/4- generator to determine
if EO? loads can be
added

.

64 Review alternate Intiated 4/4
cooling source for
secondary

17523p



- PLANT MODIFICATIONS

Task Description Priority Status Lead Man

65 Design waste gas Intiated 4/4
system for pump
down of RB to fuel
pool '

63 Supports for H.S.
syst'm in Turbinee
bldg. when filled
(related to #52)

66 Location for secon- Assigned 4/4
dary plant diesel

70 Max P&T for DHR Assigned 4/5
downstream of valve
DH-V3

73 Back-up Power Source Assigned 4/5
.

for secondary plant
loads ,

74 Review fire protection Complete
for charcoal filter

Design / Fab / Install M
shield plugs e. DH
vaults

.

175 23A
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B & W

Task Description Priority Status Lead Man

1 Analysis of gas conc. H
in Primary system

2 Provide lisi of crd- H
tical systems for
present conditions

3 Analyze In-core H
the rmocouples during
LGpDN 4/6

4 Provide minimum allow- H
able RCS pressure for
degassing

5 Provide stress AnalysisM
for generator (points
BtoC)

6 Determine minimum pri- M
mary system pressure
(point D, Base Plan)

7 Provide noise anayl- H
sis of pressure during
degassing

8 Document of sequence L
of Plant conditions
in base plan

9 Develop procedure to Rogers
determine pressurizer
level using Heise
Gauge

10 Develop procedure for Rogers
cooldown using OTSG's
ca natural. circulation

11 Core Anaylsis Program Rocers~

A). Thermoccuples.from
Incores

B Neutron signals
frcm Insores

c Noise Levtls

175 233



n/ v/ e 2

1300 Hrs.
ACTION ITEMS.

~

TASK MANAGEMENT /SCHEDUEL MEETING

0900 4/6/79
Action Party

1. Establish Data Bank; identify cognizant person- Wilson.
inform R. Arnold

2. Provide list of activities in progress to F. Stern Palmer
Wilson

3. Identify planning coordinator Wilson
Palmer
Cobean

4. Support for Base Plan, Rev. 1

- Determine minimum degassing pressure (Point A) McMillan

- Continue design / installation of static & active Cobean
make-up/ pressure. -

- Design & install cooling system for "B" Stm. Gen.' Cobean

- Stress analysis for Stm. Gen. (Points B to C) McMi- an

- Determine minimum primary system pressure (Point D) McMillan

- Alert Moise Analysis Group; Determine reporting. Wilson
McMillan
Herbein

5. Assure that at least one containment spray pump F. Stern
remains available for at least the next week -
10 days.

6. Need criteria for additional waste gas storage Palmer
facility.

7. Need criteria for upgrading electrical supply system. Cobean

8. Locate additional air compressors. Cobean

9. Write administrative procedure. Cobean

10. Confirm status of upgrading current RHR System. 17estinghouse
(Cobean)

11. Ccncider how to devt ,p required contingency plans; Stern
" flesh out" Degeneration List. Arnold

12. Arrange for outside organization to do required Stern
Safety Analysis. Arnold

13. Increase primary system boron concentration to Arnold
3,000 - 4,000 ppm. Herbein

f ~) G
'n

( s?;I J *
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IflCIDEllT RESP 0tlSE CENTER - THIS SCilEDULE WILL C0tlTIflUE UtlTIL FURTilER f40TICE

** Karen Jackson 8a.m. until 8 p.m. ** Donna Smith 8 p.m. until 8 .a.m.

*8 am until 4 pm *4 p.m. until 12 Mid *12 Mid until 8 a.m.

Claudine Deiiso Kevin Bohrer Sue Lynn

Marie Jambor flancy llobbes Jean Cook

* This schedule will begin Monday at 8:00 a.m. April 2

** This schedule will begin Sunday at 8:00 a.m. April 1

!! ave a happy day!

Contacts: Karen & Donna-

N
Ln

N
W
W

m~ ' - n;;niin!!
-
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3/31/79

CRESS WORK SCHEDULE

Saturday, 3/31/79 - midnight to 9am
-

-

midnight - indef. Beth Williams
10:30pm - indef. Andrea Perkins ==

5:00am - 9am Alice Werner (call her @ 4:20am to wake her up)

Sunday, 4/1/79

8am - Noon Laverne Johnson
10am - 4pm Eileen Chun
noon - 6pm Jean Schn:idt
4pm - midnight Seth Williams -- will find someone to replace Beth
6pm - midnight Joanne Johansen

Sunday, 4/1/79 - midnight to 8am
~~

midnight - 6:30am Jeannette Kiminas

need to find one more person [

Monday, 4/2/79

7:15am - 4:00pm Laverne Johnson
7:15am - 4:00pm Irene Suissa

bring CRESS work with you -

4:00pm - midnight Jean Schmidt
4:00pm - midnight Andrea Perkins

bring CRESS work with you

midnight - 8am ? need to schedule

If you have time, you might want to call 492-8585 for a tape on the
Chairmar.'s latest information.

If you need sleep, you can use the cats out in the hall.

Have a pleasant evening,
Joanne

175 2 %
:



l
L

~

l'V6 R1 f 0RPo.S E - h-

Casts (As J-S |hRR e . ds TIMnTED
~

_. _._ _ : . -._.- -. N ..._ _ p .:.f 1{_

_

- - . . .

.. AI r .%' K.. (LA_te K sger, coma.2) =
3

. A r _ . .. . 2o K. _ . _ ._. _ _ _ .. __._ =

& 3 t .1_. . _. & _K _.._ _ .. .

~

_2. .. . . _ . . _ _ _ _ . . _

K a r . .. . /o A -

-

FC .1 _1 K

% s(ADD)
80 K. ((TryiL

.

M s ._ 2.st
SoK Pdlevia t.An hk

_

. _ .. ._ __ % A % s p ILvh st
s) _

- 2b K T< 1 e e s mmon>ebins
.

~

2A K hicell, Vedek,c.dhshsA}-

. .

.

Te h ,
. 2 c) 6 .X * . . . .._. . . . . .

.

. .. . ... . .. - ... . . .. .- _. . . _ . . _ _ .

.

e =.* *- ** =.-_e . . - . . . % - . . . . . . - . . . . . . . - - -

e..am .e *. . =-. . . . _ h ea e, e =w= e ...m.

. * Tus b es oa+ a ehde s,k res e L A k is
involv.c.J. ia c.o <k on Ivc < v de pee. At :

Jenst . 800 hkop/s - a.> o dki 53c a..M- .
~

fraf/cm.. -

__.- .- _ _ - _ _ _ _ _ -

..g .e M -m.-6 . G .4 . * **. - m 6_e e ....% e ag.m ew .e ass.y

Phr e. '*6g n w a*w-N
_e h .e- .-.e

-

-6. ** * * M M 6

IV- p a m s)h:79 - - - - -

175 2357
-

u n
-

_ _ _ _ _ _ _



.

* .
,

NOTE FOR DUDLEY THOMPSON

SUBJECT: COMPENSATION

I spent some time researching NRC MC 4136 with a view to calling out -

possible avenues for compensation for those employees affected by TMI.

Listed below are a few observations which you may want to pursue f
twith 0A. !

I

1) Nonexempt employees are entitled to overtime pay. Under certain
-

circumstances, they may request $ como. time.

2) No employee earning in excess of $47,500 gets any additional

compensation of any sort.

3) he employee can be granted comp. time in excess of the amount which

would 11 crease his compensation in excess of the $47500 rate for
/

any particular pay perio(were the comp time to be paid at the overtime
rate.

,

4) An employee, even an exempt employee, earning less than $22789 per annum

must be paid overtime unless he specifically askes for comp. time.

5) An employee earning more than $22788 can only get camp time.

5) Any employee earning less than $a7500 can get night premium pay

(105 of base pay) if the night work is scheduled.

7) Any employee earnino less than $47500 can get 255 Sunday pay for
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$N "
~.

scheduled Sunday work. They can get night (10%) olus Sunday (25%) for

Sinday night work, a total of 35% premium pay. When such

work is pffatW- also overtime, they can also get comp time.

All of this is rather intricate, and there are questions as to whether 0*

pdf our scheduled night work is schdduled, or whether any of this can

be retroactive. It may take some extraordinary effort on the part of 0A ^

to pull it off. On the other hand, the affected employees have put forth

extraordinary effort throughout this affair without particular regard

to cemuneration. I think they deserve some answers 8 and a good faith

effort to compensate them to the extent the law allows.

In the same vein, I believe that employees forced to the use of their

automobiles by the weird h urs of this operation may be entitled to

mileage. They certainly are in call back situations.

It would be most useful and stimulating if 0A could get out a fact sheet

regarding the above ASAP, particularly in view of rumblings about flTEU

taking an interest in this matter.

~wJ o . '
I o?. f tm :

. cg n.,
,
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April 2, 1979

Received a call from Lt. Tom Nelson, intelligence officer,USN,
Light Photography Squadron 706 (Tel. 433-2881). IIe said his unit

has helped in photgraphing forest fires and other emergency situations.
If we need help, we can contact the squadron commander.

Lt. Commander Osbourne
433-2881

.

EM6

.

40
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April 2, 1979

IMPACT 0" TEAMSTER STRIKE / LOCKOUT

Per Greg Benoit, who contacted these nonunion companies directly,

these companies are available to haul as needed in Harrisburg area.

Daily Express - only intra-state ---the biggest
Harrisburg
Joe Spandler Bus. 717-939-9861

home 717-564-3136
Keene Transport
Interstate only
John Jennings 717-243-6622

Thurston Transoort
Interstate, but could get special permit promptly from State
Jim Hanks 717-238-0431

Wards
Interstate
Davle Meyers 717-761-1334

.

$ 0' bl~
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For: Edson case
.

Description of Proposed Oroanization .

for NRC Doeration at THi-2

.

e

/
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For: Edson Case

i

Description of Prooosed Orcanizatlon-
for NRC Operation at THi-2

.

There will be three principal organizations: NRR Operations,

NKR Technical Review, and IE, as described in the attached chart.

The NRR operations function interact. with the NRR people in

the THi-2 control room area and with GPU's Task and Schedule

Managerial Team (F. Stern, Cha i rman) . The NRR operations function

will be managed by Stello and Vollmer. The GPU managerial team will
.

be prioritizing work and NRR will provide IIalson.

The NRR technical review function will have responsibility for

reviewing plant modifications, in the GPU organization the modifica-

tions are the responsibility of the Plant Modification team headed by

G. Cobean of Burns and Roe. Its scope includes the new RHR, the

electrical power modifications, the primary system Instrumentation

alternatives, the radwaste modifications, and the modified secondary

cooling system. NRR will review the stequacy and safety of these

changes. The technical revies organization will be composed of the

required engineering disciplines to accomplish the reviews. Names are

listed; where an asterisk (*) is provided, the branch chief is to

provide a qualified reviewer. The technical review team will be

managed by Mattson and Ross. -

,
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In addition to these principal divisions of HRR sabor, we have-

an Interface with and membership on the GPU fechnical Vorking Group

DicMillan of B&W is Chairman). D. Ross is currently assigned as

NRC 11alson. One task already assigned to NRC by this group Is to

prioritizo the input to and output from the government laboratories

and consultants. This task will be the responsibillty of L. Ybarrando

of INEL who will report to Ross.

The question of core coolability in various cooling modes has

been assigned by GPU to the Industry Advisory Group under the 'eadership

of M. Levenson of EPRl. The liaison with this group will be handled

by Ross and Mattson, aided by tiick Kaufman of INEL.

The IE site organt:ation is also in an attached table.

.

/

.
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NRC
Denton

SITE CONTROL

,

NRR

NRR
Grier Stello TECHNICAL Matt!

IE
Seiffert O PERATIONS Vollmer Ross

REVIEW

.

/
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,

NRC THREE MILE ISLAND ORGANIZATION _

NRC Command
.

Denton (2) One Shift
Secretary 8 A.M. - 8 P.M.

(Traller 1)

NRR Operations (16)

Stello 6 A.M. - 6 P.M. Vollmer 12 P.M. - 12 A.M.

Communications and Data (2) 2 shif ts of I person ea.-

(Trailer 1) (8 - 8)

Plant Procedures 2 shif ts of 4 peopla ea.-

(Trailer 2 & Unit #2 (8 - 8)
Turbine Bldg.)

Systems (6)
Radiological (2)

Ef fluent Control & I shift from 8 A.M. to 8 P.M.-

Health Physics (4)

Operator Licensing (2) 2 shifts of I person ca.-

NRR Technical Review (8)

Mattson/Ross 8 A.M. -_8 P.M.
_

- Reactor Systems (1) Novak

- Electrical (1) Tondi

- Mechanical , (1) Bosnak*

- Aux. Systems (1) Banaro).
/

- Structural (1) Schaser*

- QA (1) Haass*

* This branch chief to provido one

reviewer.
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IE OPERATIONS (69)

Grier _8 A.M. - 8 P.M. Seyfrit 8 P.M. - 8 A.M.

Co=:unications (5) 2 shifts of 1 person each-

Re ctor Operations 3 shifts of 1 person each

(Trailer)

Operational Sury (12) 3 shif ts of 4 persons each-

Procedure Review
Co=:unications
(Unit 2 CR)

In Plant Health Physics ; (18) 3 shifts of 6 persons each-

Effluent Control
Procedure Review
Cv anications
(Unit 1 CR)

Envircnmental Analysis (18) 3 shif ts of 6 persons each-

Offsite Env Surveys
(Mobile Lab, Traller

Instrt=ent Van)

HP Support (7) 8 A.M. - 8 P.M.-

S ec:2ple control
Emergency Planning

Admin Support (7) 3 Shifts of 2 persons-

.

/
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EMT/X005 - OPERATIONS STATUS OFFICER
,

Tu W Th Fr Sa Su
4/10 4/11 4/12 4/13 4/14 4/15*

6am
2pm Paulus* Paulus Paulus Paulus Paulus Gower

Hegner Hegner Hegner Hegner

2pm
10pm Weiss Weiss Weiss Weiss Ward Ward

Mo Tu Wd Th Fr Sa

4/16 4/17 4/18 4/20 4/21 4/22
6am
2pm Gower Gower

2pm
10pm Hegner Hegner

*Paulus - 6am to Sam; Hegner Sam to 2pm
Outies of Operations Status Officer:

1. AM shift pulls PN together, obtains reviews, appropriate concurrences
and sees that it is dispatched promptly.

2. Provides TMI-2 status information as requested from legitimate
outside inquiries, other NRC offices and foreign sources if
arranged thru IP. All press inquiries for status information are
to be referred to PA.

3. Maintains continuity of taping; assures tapes are changed and
that used tapes are properly stored.

4. Will take action, if necessary, to recall EMT & IRACT back into
full operation.

5. Expedite corr.pletion of high priority items.

6. Coordinate requests for support from other Federal agencies

Operations Status Officer calls are to be handled by IRACT from 10pm to
Jam.
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,2.47
OTSG "B" level - 599.1"

-

- - . .
.

.
.

34
.

~

Power restored to N:iI cabinets 5,6,c7-

_.-

=-
o. _-:-:+ - T = 285 t'..

_ ave
-

.

.

RCS Pressure 2000 psig=

Both OTSG full level ranges pegged high
.

Operator begins to reduce RC pressure.

using pressurizer spray.

.

ICS closes turbine bypass valves to condenser.
Operator s teps er.ergency .%' flow.

Operator stops r.ain F,Y pur.ps.
.
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.

Operator increcscs speed of a P.TP and feeds- -

- "A" OTSG. This starts RCS cn pressurc
, and tc=perature decrease.'

.
.

- . .. ,
__

i :RC pressure =1900 psi:_

.

.

:16 ,SFAS actuation at 1600 psig
This starts HFI, LPI and initiates
' emergency feed. The emergency FN pump .

is started and the bvecss emer-ency6FNe ...

-valves are c.oened to full ca.en _cosition.
The system makes no cutcmatic attempt
to .cratrol steam generator water level.

. .

- RC pressure at 1475 psig. It starts
'to^ recover frcm this point due to EPI.>

5~7807T = - ' *

ava ... ..

-
.

. . . ? _A .c um securec.n n-., -

> :3 o .

3'9 - L?I secured.

"A' HPI initiated. Frca this point on, the
-

4 operator started and stcpped HPI pcmps as.

necessary to maintain pressurirer level.

- Steam Line Failure icgic closes ICS-controlled
3 start-up f e _ d valves to each OTSG when the

falls belowcorresponding OTSG pressure'

435 c. sic.
.

1:25 - Secured RCP-D (T = 435 F)
ve

u; ..-_,
e-i n _; a e ; ,,n a_ ; = 2. .< , s s -a ._c - . .- --
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. h . n., 2
.

- i, cst Im! power supply cabinets 5,6, & 7
:35

- This caused a loss of valid signals
to the ICS. STU limits ran back
fr 2dwater, resulting in a partial loss
of feedwater (actual P.x pcwer was 72%).

.

trobable opening of "3" turbine bypass

. o .w.e c o..s o ..s ,_ .. ( - .< . . . _a ._. c, u.. - ,._4 ,

u - .. ..,.,,.'ga,. .m_ -

Reactor trio. an hic.h o.ressure, turbine trip
: 44 .

on interlock.

_ o . e u e . _ _ , _- c_ - o_ , _:_ o_. ,o. n_ u u_ _: . . - w _s 1. .c..'n- -
ec,- - .

-_
-4- ".' h a_

.

.''75 .to b a_ ' ' c . - u' y . c .v..'.-..c. "w _ ' v,- -- - c a_3 . .
.-g -

_

elect:cmat' c re12.e : was so,_atec cue. ,. .

to o.revious leakage p chlems. The data -

=2400. indicates crimary cressure went_ . . . _ .
,

.

o.s. i. .=>..coce r e 1:.e : vaije.1., ec.~ - . . .-
_ .

.

== -

ICS closes' main control and start-up-

,e e c. valves anc cr:.ve ma.n zeec c.u.:s to
-

. . . . . . .

-
m . .

min'mtm s.oeed r.ollowinv t r :.r. .
- . .

Decav heat and RC pumps energy removal,. ~

-

bv. i n v e n n e r v.
a

accomplished thrcuc.h c.enerators . . .

b o :. ,. or: a n ., t.ne acc:tica 0:. main reecwater... .

..

.

-
.

pressurizer code relief-valve reseats at-

6:'_-5
a.c.cr oxima tel.v 2100 asic...

Operater starts HPI .o u= o "3".- .
.

.

""

2.'_'. 0. a_ _ a '. o . s .o . a- 2. 0. _ .

~ . .. . . .-

- .

.

.

OTSC "B" pressure reaches 435 psig set-point~
:0 - ,_:..

o :. S c _, . . _ ,,~.._-.4._,,_._.,. y_-
,

..

OTSG "B" goes dry.* -

;r ; .
-
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Facility: Three Mile Island Unit 2
Middletown, Pennsylvania (DN 50-32) -

"Subject: fELEASE OF LIQUID WASTE TO THE SUSQUEHANNA RIVER --

The NRC was notified by Metropolitan Edison Company, the Licensee.
. . .

at about 2:30 p.m., March E9,1979, that liquid effluent antaining -----

<

a small amount of radioactive material (approximately 10- to 10-4 ,

microcuries per milliliter) is being released to the Suscuehanna ---

River in a controlled fashion. The radioactivity in the liquid waste
consists primarily of noble gases, Xenon-133 and Xenon-135. -

Considering dilution in the cooling water the release is within the
NRC limits for discharge of normal effluents to the environs. -

The licensee reports that this release is necessitated because of ~

the large amount of water being handled by the waste treatment system. =e-

There is significant media interest at the present time. The Commonwealth - ---

of Pennsylvania and EPA have been informed.
.ee,.
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3/28/79

in foruation on the lhree Mile Island Nuc1 car Electrical Cencrating Plant

indicent as related by Bob Bores, NRC, Region 1, in King of Prussia, PA.

(Dictated by Mr. McKool)

At approximately 4 :00 a.m. the steam turbine generator tripped causing a

reactor scram. There was simultaneous indication of malfunction of a secondary
''ced water pump. The reactor operating crew initiated a rapid cool-down

p ro ce d u re . Shortly thercaf ter they noted a loss of pressure in the prinary

cooling system. They also noted an indication that the pressurizer bubble

had collapsed and they speculated that the bubble had been entrained and

pumped into the reactor pressure vessel. They likewise speculated that there

may have resulted some coolant starving of the reactor fuel asseablies.

Shortly af terward there was an indication of radioactivity in the containment

system and a pressure increase in the containcent system ta approximately 1 PSI.

A sample of the primary coolant water indicated 140 microcuries per cc Beta Garra

gross activity. A radiation monitor located in the dome of the containment

sysicm indicated 200 R per hour at 8:00 a.m. At 8:30 a.c. the monitor reading

had increased to 600 R per hour. At 8:45, the monitor indicated a level of

1,000 R per hour and at 9 :00 a.m. , the monitor indicated a level of

6,000 R per hour. Mr. Bores cautioned against any great confidence in the

Icvels of the monitor inasmuch as the functioning and the calibration of the

menitor became questionable sometime during the course of the incident.

Other conitors peripheral to the containment systam indicated levels of

100 MR per hout up to as high as 10 R per hour. At 8:00 a.m., there was
o

a two-mile per hour wind .:t 90 whi.h shifted at 11 :47 this morning to
o

150 ond 6 miles par hour. Radiation levcis monitored outnide the plant

were as follows:

175 280
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3-4 MR per hour cast of the plant and directly across the river

the south end of Three Mile Island.at

o

Ore grab sample made with portable instrumentation indicated iodine 131 at
-8

an approximate level of 3 x 10 microcuries per ec. Due West of the plant

another grab saeple in<licated Iodine 131 at a level of approximately-8
1.1 x 10 microcuries per cc.

The above infort:ation was relayed to General Bratton, Director of EACT
,

who in turn briefed John Deutch on this matter at 1:15 p.m.

.

4
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UNITED STATEJ
f% g '.

NUCLEAR REGULATORY CCf.".'Iss:ON
,

f.1 h),. ) .

WASHING ton. D. C. 20555 In.W,g.,. . . ,i
3s /.4 .

*.... ap ril 1979

-I

MEMORANDUM FOR: 3. H. Grier, Director, Region I
-

J. P. O'Reilly, Director, Region II
| J. G. Keppler, Director, Region III -;,

K. V. Seyfrit Director, Region IV'

R. H. Engelken, Director, Region V
I

{ FROM: Norman C. Moseley, Director, Divisien of Reactor 4
f- A Y Y 1/ j?!e . g

Operations Inspectiop OIE
&. rZ,n,h. -,, !-

Va : -SUBJECT: IE BULLETIN 79 ,a.._
-

W/ __ b
_ -

;L,, , wr j '-)u/ * ;* f?uN ': A " -' , ,' ;i3 ,
- '

N .

The subject IE Bulletin should be dispatched for action by April f,
1979, to ally ocwer reactor facilities with an operating license.D Nk
Subject bulletin and enclosures should also be dispatched for information
to all other pcwer reactor facilities with an operating lic:nst and to ,

all power reactor construction permit holders.
'

The text of the BulletinACm and draft letters to the licenseeare enclosed for this piirpose. Er;'_
... _ ' ::: rhe i-

ra w - --! % :': : : , -wa n ,as,' t

N The lett s t; . _ _
;,J

^- -

.;
.

- ..ayae a __ - ; :. T;rner4-the

cent "h""' ~ ~ 1 m N 53', Y ~~ ~ ''" "'-ident'
,' ' '4 N

- -
7% ^^

fona r=- ___ . ~ . -

"k - Meu,..

Nor .an C. Moseley, Direttor
FDivision of Reactor Operations
|Inspecticn

Office of Inspection and Enforce.wnt ;

Enclosures:
1. Draft Transmittal Letterp

to S&W Licensees
2. Draft Transmittal Letter

to all other power
facilities d

r_ _.ulletin No. 79.Dfd'h ._
3. IE E
t __.7_ .- .t -

.

$. . !C.Lm,v _
CCNTACT: D' IE

" ' -
,. , _s,

4W .

.g _pM

. . . .
~ .-
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G
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i

.
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O - BWA(Draft letter tog power reactor facilities with an operating license)
r<A

IE Bulletin No. 79 #

Addressee: e5
P

Enclosed is IE Bulletin No. 79-c!, which requires action by you with
I

i regard to ycur power reactor facility (ies) with an cperating license,7
,

i
t*

; a e-- r,_;e, -,
,

t

i Should you have any questions regarding this Bulletin or the actions

required by you, please contact this office.
'

Sincerely,

a Signature
V (Regional Director),

Enclosures: h1
1 IE Bulleti.i ;io. 79-5

~_u_. _.

7,. li)t.pf IF, Eul}etins
f(sped' $ the-Sfst
12 months

!

I

i O

, .

,. . _ #
$

e

.

.

.

# D

I

'
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eg5M ; J A2. g .

- (Draft letter to all power reactor facilities with an operating license
.

I
or a construction permit) A

|

$0I |
IE Sulletin No. 79 M |

)
Addres see: oS I

The enclosed Bulletin 79 is forwarded to you for information. No

written response is required. If you desire additional information I,

j

regarding this matter, please contact this office. Ild ^%
'

k
y r- .__,,.6,,_ e . .w e. - 4 - _ . g _, , , u _,w.<-..a to;be

i ssajyr': f': ";-TWi-Afnrwe ' ' ~ " ' , c ' " "e d .

Sincerely,
<

|

t
*

t,,

Signaturet

(Regional Director)'

- O' ##
Enclcsures: M
1. IE Bulletin No. 79-e$

T2 fcis".j.,. m sn:

1
i

O

-
_ _ s

1.

I.-

i

.
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-
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.

..

175 299 :
.

.
.

-

=
m

--

. .
. . . .

-
-

-- - m. .
-

-~..L__. ; _

- .

v- -



i

*
.

"'<'i ( '

UNITED ETATES
NUCLEAR REGULATORY COMMISSICN

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON C.C. 20555

% Aprilli1979 N
- pf

IEBulletinNo.79-f
[M h" '': )EtT % Yu.} |MW 7

NLE nm_G%'
P. . . udLC-7 W %g, .~; Cescription of Circu.mstances: gg,

'f
f On March 28, 1979 the Three Mile Island Nuclear Power Plant, Unit 2' fg

64 experienced core damage which resulted from a series of events which.

were initiated by a loss of feedwater transient. Several aspects of theV i

( incident may have general applicability " ' _. __
s bulleti m .

r'J*f - --

j .er, ha
-f , 4-

_

-

p-_%
- ; _

reactors. y%es;;5 certa Mm y._ - J-e;tr a ting .r__ -

'

-

;r n - ' re_,

}
actions, !)M4ftCe p|Z sAv fts. ' n .% , 'Cc w

z

)ActionstobetakenbyLicensees:
'7

,/ eta 4,

T . ~ I C$ w resctor facilif es with inj $ t<.3 'egn m
.. k WP we /n-

.y. Wom r=' w . m. < w32-M,g*v
,,

,.4c.% ;---wy

1. Review the description of circumstan. .=s described ir. Enclosare 1

of IE Bulletin 79-05 and the preliminary chronology of the TMI-2

3/28/79 accident incloded in Enclosure 1 to IE Bulletin 79-05A.

This review should be dirccted toward understanding: (1) thea.

extreme sericusness and consequences of the simultaneous
,

blocking of both trains of a safety system at the Three Mile

Island Unit 2 plant and other actions taken during the early

phases of the accident; (2) the apparent operational errors

which led to the eventual core damage ) ) ha e po ential

D er cert accident ce trans ent cooditiis, t! ave /
! 4 gh wate.r/ / '

/ fa,n accactab 1 vel 1,n he/ vessel si angcuy

havi qAnsu ficient +" ** -' '7*m/ y 7
| | /kith t V ra stor gya/ / / was -

-

-n) the necessity to systematically analyze plant conditions
ar:

i

and parameters and td e appropriate corrective action.i

b. Operational personr.el should ':e instructed to (1) not

override automatic action of engineered safety features unless

continued operaticn of engineered safety features will result
j J, M W

in unsafe plant ccnditiens (see Section fa); and (2) not make

operaticnal decisions based solely On a single plart parameter

175 29H
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..

indication when one or more confirmatory indications are

available.
~

c. All licensed operators and plant management and supervisors
~

with operational responsibilities shall participate in this _ g>
. y:.

review and such participation shall be documented in plant Gj~~~,

records.

.

>

..

..

. . . _ .

ee+

e,a

s.e

..

i:
!
u
::

i

i:.

I
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1 Review the containment isolation initiation design and procedures,..
~

-

and prepare and implement all changes necessary to
' '

containment
isolation whether manual or automatic, of all lines hose isolation

y
does not/ degrade needed safct,y features or cooling apability, upon

,

automatic initiation of safety injection.
._

.=

#
._

..- .

|f d..a

J
.mee-

. _

.ee,e. .

.om

=

'''T....

. . . . _

=+m

.

a

f

H

E
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'

)g

,
. p . . . _ .

?
-~~- ,.

w G
j ']s. not automaticall3 or facilities or which

initiated, e are and imp e t immediat y procedures which ;--
I . g.;

frequire t e s tioning of an ndividua (wi no other assi e
'

I

concurr nt du ies and i di ct and entin us communic- ion .f
~

gg.

with he con, rol roo. to mptl initiat this sa ty sys m / i:) if
those transien or ac _iden s the conse 'e s of whic

can be limit d b s"dt action.
_ y q'qM "

- ,.r0 ,

h. Describe all uses evel indication for both automatic and E

manual initiation of safety systems. Describe other redundant

instrumentation which the operator might have to give the same

information regarding plant status. Instruct operators to

utilize other available information to initiate safety systems.

I
{..

.

,

, , , ;'
-

| (p )b \
s cja dis e

/ | \9

'
)&%,

\v < a Js, a J e
f _% w 4AM( \L

0>f i

\ '/ G

\ ,Q i n [ y M & -

1,
'

>

t

-
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- .

f. Review the action directed by the operating procedures and training ;. _.

instructions to ensure that: 4

a. Operators do not override automatic actions of engineered safety - - -

feat es Y
features, unless continued operation of engineered safety %/ '

/eq. W C4 7
will result in unsafe plant conditionsi, F exa, , if conti ed pf

7?/
ofera don of en neered safety features woul the ten re tor .-

,

v as e inte ity en th ECC shcul e ecured.
~

b. Operators are provided additional information and instructions -

d
lto not rely upong evel indication alone for manual actions, but

to also exam *ne other plant parameters indications in evaluating
__.

plar.t conditions.

. _ . . - .

**w

}
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5 ~ Re 1.e.y all safety ,related yalye positions, positioning requirements
'

- and positive controls to assure that valves remain positioned (open
. 1,

2.~

or closed) in a manner to ensure the proper operation of engineered ;- _..-
s ~ . . m.:..

safety features. Also review related rocedures, such as those for 6,. s :.. M, , +7- =. ..-

. , . .- , .-: 'O .p y '.

maintenance, testing, plant and system startup, and supervisory. p~ ~ T. 7--.

~ .g . .. .
. ., . . -

...

periodic (e.g., daily /. shift c. hecks,), surveillance to ensure that" .
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7. Review your operating modes and procedures for all systems designed
to transfer potentially radioactive gases and liquids out of .the [f
primary containment to assu're that undesired pumping, ventfrg nr F

r

other release of radioactive liquids and gas'es will not occur
; . inadvertently.- . -

. =
.

. ~ . . . .. * '
,

e. .
.
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*, . . , ,_ .. : ,g . , '~.J. . . . .- : . . . - ,. .. . ..
. . . .

-J . In particular', ensure that such'an occurrence would not be caused - ' '

..

.

by the resetting of engineered safety fea.' ires instrumentatioc.,
t.

.y

..-
1.ist all such systems and indicate:..s
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A. . . _ . . _
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- - a.

radiation indication ''xists, and-
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b. Whether such systems are isolated by the cr. tainment isoiation
signal. ~
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The basis on which continued operabilityiof the above featuresc.-
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B. s,evip .and eodi.fr as necessary your maintencnce and test proceaures
. .

to ensure that th'ey require:
'

Verification, by test or inspection, of the operability of redundant -a.

safety-related systems prior to the removal of any safety-related.

system from service.
.

-

b. Verification of the operability of all safety-related systems- ~.

. . _ . .

'

when they are returned to service following maintenance or testing.-

Explicit notification of involved rrctor operational personnelc.

whenever a safety-related system is removed from and returned to
,

. .

service.

.
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, , . _ . .

Review your prompt reporting proceoures for NRC notification to.

assure that NRC is notified within one hour of the time the reactor
is not in a controlled or expected condition of operation. Further,

. _ . .

at that time an open continuous communication channel shall be -

established and maintained with NRC. 1 -- .
,

. . . _ . .
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, i@ 8,0YI.cw OPR,rati,ng pQdes 2nd procedures to deal with significant

amounts of hydrogen gas that may be generated during a transient-

or other accident that would either remain inside t)tif primary
- system or be released to the containment. '
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II. Pr.opose. changes, as required, to those " technical specifications which
-

.

,

must be modified as a result of your implementinhtems ? JTi!.::$
above.
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For all boiling water reactor facilities with an operating license,
-

' respondtoItems1-)ic'l within 10 days of the receipt of this Bulletin.
.

Respond to item (Technical Specification Change proposals) in
'30 days.

.

. , , . . .
- - - - - - y-.,.-...;..:- . _ . . . _. .- " Reports should'be submitted 'to the Director of the appropriate NRC -

. . . . >. . .. . , .; ; ..y . . . . - ~.
,- . - - -

' ~ -

Regional Office',and a copy should be, forwarded 'to the NRC Office e T -
-

.

_ .
- - -

. . . _ .. ., _ .

Inspection and Enforcement, Division of Reactor Operations Inspehim, -

'Washington, D.C. 20555.. . - : . . . -

-

.
. . .

_ _ ..

. -
.

For all other power reactors with an operating license or construction. .

permit, this Bulletin is for infomation purposes and no written response
is required. --

,

Approved by GA0~, B180225 (Roo72); clearance expires 7/31/80. Approval .,

was givan under a blanket clearance specific.fily for identified generic
- -

problems.
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Region II
A1Date to Date return

flame Section TMI to Office

Collins Rad. Support 3/29 4/13 [
Zasadoski 3/29 4/13 ;;"

Jackson 3/30 4/13 '.
a

Jenkins 3/30 4/6
._.

"

Troup 3/30 4/20 7a

Ewald 4/4 4/20 - -"

Hcsey 4/18 5/2 -"

A. Gibson 4/4 4/20 -"
_

t .

Andrews ES&P 3/30 4/6
-

G. Gibson 3/30 4/6"

McPhail 3/30 ?"

Montgomery 3/30 4/11"

Perrotti 3/30 */13"

Peery 4/4 4/20
._

"

Projanowski 4/11 4/25 ---"

Allen 4/11 4/25"

7

3rown, Mat. Insp. FFMS 4/11 4/25
Kahle, Fuel Fac. 4/11 4/25 -a

Woodruff, Mat. Insp. " 3/30 4/13
Young, Mat. Insp. 3/30 4/13"

. . . _

. . . _

_

$

i , c-

'

i
- . . . - -

9
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DATE: 4-2-79 0FF-SITE DATA

Time (EST)

1950 flRC ground level ganma surveys at 15 checkpoints located on both sides of the
river up to a distance of about 2.5 miles north and south again showed essentially
background readings. ,
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Population Centers within
10 miles of Three Mile Is',ond

. -.

. - -

n,e,

Center Pooulation (1970) Distance *-miles Direction -

Caldsboro 576 ' l.0 W ..

Royalton 1040 2.0 .N.

Middletown 9080 2.5 N -

Highspire 2947 4.0 NNW

Yorkhaven 671 4.0 S .

Elizabethtown 8072 6.0 E ..2

'

Manchester 2391 5.5 S _

Steelton 8555 7.0 NW .

New Cumberlard 9803 9.0 WNW
.

Harrisburg 6806i 9.0 NW
.._

Hummelstown 4723 9.0 N

Hershey 4707 10.0 NNE

*referencee FES 1972
_
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.

IRACT SUPPORT SCHEDULE
'

APRIL 7 THROUGH APRIL 10

Shift

'

IRACT DIRECTOR

8-4 Moseley Bl ackwood ** Showe Kirkpatrick**
4-12 Bryan Whitt Harmon - DeBevic.

12-8 Woodruff * McKee Bemis Stone

OffSunr1.S Off Tuesday Off T

*Woedruff begins 12-8s at 12:01 a.m. Sunday.
W ilbev

**Kirkpatrick and Blackwood to report at 6:00 a..n on
Monday 4

7
o

Y ( /YAr
0

.
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'

[ ..

Ed Blackwood

We need someone who lives near Goddard Space Flight Center
to pick up some tapes each night at Op.m. and bring them
back to the operations center when you start your shift
at 12 Mid.

The nights we need are Wednesday, Friday, Saturday aad '

Sunday. If you can do this for us please leave me the
message and let me know a time I can call you about it.

I get into the office at 9:15a.m. and leave at 6p.m.
Joe comes in from 2pm to 10pm.

_

Thank you and please let us know.

Donna

_-

175 3D :
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April 3,1979
12:30 PM

TO ALL PERCONS WORKING ON THE TMI INCIDENT

...

Because of the constantly changing names and faces both within
and outside the Operations Center, the following procedure is effective -

inmediately: i

- if you are working out of an office on the 3rd floor, please
give that office phone number out for all callbacks:

- from now on, any phone cali received in the Operations Center
for individuals not assigned routine' positions in the Center
will be posted on the bulletin board behind the phone operators
in Rm. 339.

.

Thanks.

; ;<-

Joe Hegner

.

a-

.
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t

/ga*RE%,** UNITED STATESe
''

y'i +; NUCLEAR REGULATORY COMMISSION
. fej:f i WASHINGTON, D. C 20555*

* Rg:1. ys
s,,. p

.....

APR 61979

NOTE T0: X005 Staff

FROM: D. Thompson

SUBJECT: WEEKENu .aNNING 0F OPERA 7.ONS CENTER

XOOS MANNING

4/7/79 IRACT Succort EMT

0001-0800 Warc Crews
Paulus

OE00-1600 Weiss Jordan
Gower

1600-2400 Hegner Thompsan

4/8/79

0001-0800 Baci Crews

0800-1600 Hegner Thompson

1600-2400 Weiss Jordan

4/9/79

0001-08C0 Baci Crews

i' //'r,

/wi 9/ ~ D.&bc.gfen//~7> Ni N'

Execdtive Office for Operations
Suppcrt

175 350



tiRR - SCHEDULE

4/6 B. Grimes til ' 70
D. Davis 190t' 2400

4/7 D. Davis 0000 0200
G. Lainis 0200 1200
B. Grimes 1200 2400

3/8 D. Davis 0000 1200
G. Lainas 1200 2400

bf
175 3M
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EMT/X005 - OPERATIONS STATUS OFFICER

i. .:..- .7 ...-
_

. _ . . . . .

M.%~_ . . _
Tu W Th Fr Sa Su
4/10 4/11 4/12 4/13 4/14 4/15 EEgg

*

6am = ~ = =

2pm Paulus* Paulus Paulus Paulus Paulus Gower -I.Tt. . -

Hegner Hegner Hegner Hegner i'- = - - -

2pm --

10pm Weiss Weiss Weiss Weiss Ward Ward
_

~

Mo Tu Wd Th Fr Sa - - - *
4/16 4/17 4/18 4/20 4/21 4/22 -- -

2m Gower Gower --

2pm -W
10pm Hegner Hegner

. . . .

*Paulus - 6am to 8am; Hegner 8am to 2pm ~~ -

Duties of Operations Status Officer: -~ = ~ ~ - -

.

1. AM shift pulls PN together, obtains reviews, appropriate concurrences
and sees that it is dispatched promptly.

2. Provides THI-2 status information as requested from legitimate
~

outside inquiries, other NRC offices and foreign sources if -

arranged thru IP. All press inquiries for status information are =

to be referred to PA. ~-

.:-
3. Maintains continuity of taping; assures tapes are changed and

~~~

that used tapes are properly stored.
=7.--|

. ..-..

4. Will take action, if necessary, to recall EMT & IRACT back into E
--

full operation.
[] . . _ _ ..

= - - -

5. Expedite completion of high priority items. y =--
6. Cocrdinate requests for support from other Federal ager.cies ~-

Operation. Status Officer calls are to be handled by IRACT from lCpc to
~{~6am.

.-

em-e.

4-.esee

e.e.so<

g

.

9

.
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PRELIMINARY

DESCRIPTION OF EVENTS
_

AT THE THREE MILE ISLAND 2
FAQILITY ACCIDENT

b .[.''

/'significant events that occurred 2.J[The ol wing is su

N A
t .e Three Mile Isla No. puclear facility on March 28,1979, aqd ~

~

_

\ _

Attached is a detailed chronology of these events listed
'

y re ter.

I wit the times they each occurred.
bu
\

At about 4:00 am on March 28, 1979, the secondary (nonnuclear) cooling

system of the Three Mile Island facility suffered a malfunction. This

system non: ally pumps water through the plant's steam generators where

the water turns to steam which then flows to turn a turbine generator.

The water is then condensed back to water, is pumped by a condensate

pump through a clean up system, through a feedwater pur.p, and finally

back to the st'eam generators, and continually flows /around this ioop. --

I malfuncti n in the main feedwater system caused the feedwater pump;

to tt.rn off (trip), which in turn caused the turbine-generator to

turn off and stop generating electricity. Since the steam generators
i

were not removingj ea due to the stoppage of feedwater flow, the reactor
L/

coolant system pressure increased and the pressurizer relief

valve opened to reduce reactor pressure. Immediately, the reactor -

turned off by the rapid insertion of the plant's control rods (scrarmed) 77--
as designed and the nuclear chain reaction stopped leaving benind only

residual, or decay, heat. These events all occurred within the first

30 seconds folicwing the event.

1/5 3517
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.Up to this point, this sequence is normal and the auxiliary feedwater

system should startup and deliver secondary coolant to the plant's two

steam generators to remove heat. In addition, the pressurizer r-lief
a

valve should close as reactor presst.e decreases.
.

'

All three of the auxiliary feedwater pumps started but were unable

to deliver flow because their . flow paths were blocked by closed valves.

In addition, the pressurizer relief valve failed to close and therefore

allowed the reactor coolant system pressure to continue to decrease.

As thc reactor pressure reached a preset value (1600 psi), the plant's

Emergency Core Cooling System (ECCS) started as desig: ' and began to

inject cold water into the reactor. It is at this point that an

indication of a rapidly rising pressurizer level apparently led the plant
.

operators to terminate the ECCS flow. At this point the Three Mile

Island incident had been underway for 11-12 minutes.

Between about 1 and 2 hours into the transient, the operators turned

off the four large pumps which circulate the reactor coolant through

the reactor. It is following this action that we believe the severe

damage to the nuclear fuel began. For the next several hours there

was a very large temperature difference across the nuclear core

indicating little flow of coolant through the core.
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During this several hour period, when severe fuel damage is occurring,

primary coolant from the reactor primary coolant system was being dumped
_

onto the reactor containment floor from flow out of the pressurizer
.

relief valve and. through the drain tank. This coolant, which contained ~1-

radioactivid.y, was partially pumped from the reactor containment building T-

floor to tanks in the auxiliary building. The tanks overflowed Ell.l~

permitting radioactivity to be ' vented from the auxiliary building. This

situation lasted until about 9:00 am when the reactor containment was [21.[.1-

sealed (isoiated). _

=
During this time, from about 6:00 am until 8:00 pm, the licensee tried

to depressurize the reacter coolant system sufficiently to be able to ?;

turn on the residual heat removal system. Since his attempts failed, -

it was decided to repressurize the system.

: ..

After repressurization, one of the main reactor coolant pumps was

restarted and flow through the reactor core was re-established.

Since feedwater was being provided to the steam generator, heat was
._

. . . _

being removed and the reacto. system was slowly cooled.

Reactor cooling has essentially been in this mode since that time.

.-

,-m..
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PRELIMINARY CHRONOLOGY OF ~"

THE MARCH 28, 1979 ACCIDENT

AT THREE MILE ISLAND
_

. . . .

'

Time (aoproximate) Discussion of Events [[
Before 4:00 am TMI operator working on Feedwater System.

4:00 am The loss of all (main and auxiliary)
feedwater flow occurred while the reactor
was operating at 98% power. The transient
was initiated by a loss of condensate
pumps. The turbine tripped.

3-6 sec later An electromatic relief valve opened to TJ
relieve pressure in the RCS* (2255 psi). TJ_~

9-12 sec later The Reactor tripped on high RCS pressure ~

(2355 psi) to terminate the nuclear []reactor and reduce power generation to
decay heat alone.

12-15 sec later The RCS pressure decayed to the point
(2205 psi) whare the relief valve should
have reclosed. The RCS continued to
depressurize for about the next two -
hours.

15 sec later The temperature in the RCS hot leg
. . .

peaks at about 6100F with a pressure
of about 2150 psi.

. . _ .

.=30 sec later The auxiliary feedwater pumos in both
safety trains (1 turbine driven pump
and 2 electrically driven pumps) were
started and were running at pressure
ready to inject water into the steam
genera tors and ramove the residual heat
produced in the reactor core. No water
was injected since the discharge valves
were closed.

*Throughout, RCS denotes " reactor coclant system."

60
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Time (accroximate) Discussion of Events
4:01 am The pressurizer level indication began

to rise rapidly. The steam generators,
A and B, had low levels of water and
were drying out.

4:02 am ~ .:.-
The ECCS was initiated as the RCS '- : m1..
pressure decreased to 1600 psi.

.-

4:04-4:11 am The pressurizer level indication went s --
offscal e igh and the operator manu&lly
tripped the first HPI pumps at about
4:04:30 and the second at about 4:10:30. -..

4:06 am
Water in the RCS flashed to steam as
the pressure bottoms out at 1350 osi. The --- --

hog leg temperature was about 5850F.

4:07-4:08 am The Reactor building sump pump came on.
4:08 am The operator opened the valves at the

discharge of the auxiliary feedwater pump
allowing water to be injected into the
steam generators.

d: 1-4:12 am .

The operator restarted the ECCS to inject
. . - -

water into the RCS to control pressurizer
level.

4:11 am The pressurizer level indication comes
back on scale.

4:15 am The 10 Drain (Quench) tank rupture disk
blew at 190 psig due to continued discharge ~~

of the relief valve that had failed to
open.

4:20-5:00 am The RCS parameters stabilized at a satur-
[[.~ .ated condition of about 1015 psi and

_5500F.

5:15 am
. . .

The operator tripped both RC pu.ps 4-

Loop B.

5:40 am The operator tripped both RC purps 1.
Loop A.

..
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Time (aporoximate) Discussion of Events
T._..._..

5:45-6 am The reactor core began a heatup transient. ~

The RCS hot leg temperature went offstale
at 620 degrees F within 14 minutes and ~ ~ -

the cold leg tenperature dropped to near
~the temperature o. high pressure iniec- =-

tion water (150 degrees F). ' - - -

6:20 am The failed open relief valve was isolated
by the operator by closing a block valve.
The operator also isolated steam generator
B to prevent leakage of radioactive
secondary water from leaking S.B. tubes. ~~

7:00 am The RCS pressure had increased to 2150
psi and the relief valve was opened to
relieve RCS pressure.

7:15 am A pressure spike of 5 psig occurred in
the RC drain tank due to steam from the
relief valve.

7:45 am A pressure spike of 11 psig occurred in
the RC drain tank and the pressure in
the RCS was at 1750 psi.

9:00 am The pressure in containment peaked at
4.5 psig.

9:00-11:00 am lne RCS pressure increased frca 1250 psi
to 2100 psi.

11:30 am The operator opened tne pressurizer
relief valve to depressurize the:RCS
in an attempt to initiate RHR cooling
at 400 pa .

12:00 am - 1:00 pm The RCS pressure decreased to about 500
psi and the core flooding tanks partially
discharged. The relief capacity was
not sufficient to vent enough to reach
400 psi.

2:00 pm The pressure in the containmant soikes
at 23 psig causing containment sprays '

to be initiated. The operator stopped
the spray pumps after about 2 minutes
of operation.

175 3662



woM#

tr- "-

f> 40e w,' A< e, i.,

) %$ f $

$$M+* %[r,[,f
'

---
TEST TARGET (MT-3)

1,0 :u m .y
e, - .__2

u {{Z t[i|:k; 2.2
[9 pg =

|,| !. 5 UE
-- !!| |.86

"1.25 IA il I.6
:\=

6" >

e$,r?,,4 '4;Nd$
, em

o ou
ey

\



..:% $4yf?br /Q jk,
g,g'dgf %,QV'//+ %- , , - , -

TEST TARGET (MT-3)

1.0 |f ~2 * 5
_ y |" !E

t- nm. -=a|,|

1.25
|
u

|
i.o

|
|

4 - 6" >

AP 'I #4%O4 ;/g+N\\//

n%a /'///%;&p & A %,p+,
%;y Q 7":

'

s

o c p ,;
y,

s



n
-4- '

.

Time (accroximatel Discussion of Events
}

5:30 pm The pressurizer relief valve was closed
~

in order to repressurize the reactor
coolant system. 7

5:30 - 8 pm The RCS pressure increased from 650 psi -

to 2300 psi. <

8 pm RC pump in Loop A was started at which
time the hot leg temperature decreased
to about 560 degrees F and the cold leg
temperature increased to 400 degrees
F, indicating flow through the steam
genc.ra tor. Thereafter, the reactor was
being cooled by reestablishing condenser
vacuum and steaming to the condenser by
steam generator A with the RCS cooled
to about 280 degrees F and 1000 psi.

March 29

The RCS temperature and pressure was stablized at about 250 degrees F
and 840 to 1020 psi. The maximum reading on the incore thermocouples was
6120F, but several were not with range for computer readouts (printing "?")
which was subsequently found to indicate greater than 700 degrees F.

_

March 30

The RCS temperature and pressure was stable at nearly 280 degrees F and
between about 1000 to 1060 psi. Several incore thermocouples were
beyond the range for computer readout, the maximum indicated reading
was 659 degrees F. The NRR staff estimated the bubble size in RCS to
be about 1200 ft3 and requested the licensee to refine their calculation
of ti.a bubble size.

March 31

The RCS temperature and oressure remained stable at about 280 F and 10000
psi. Slight drop in pressurizer level 251-191". Temperatures in the core -

as measured from the incore thermocouples were gradually decreasing
(maximum in'dicated about 50CoF). The hydroger reccmbiner was in an
operable status but additional shielding was needed and was being
obtained. Two samples of containment atmosphere were analyzed which
shcwed a hydrogen concentration of 1.7% and 1.0%. Licensee calculated
bubble size to be about 620 ft3 9 375 psig.

176 001
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Acril 1

No substantial change 'n RCS temperature and pressure
Incore therrt.occuples continue to show decreased trend.

Licensee continued hookup of hydrogen recombiners and addition of --

shielding. _icensee calculated valves of bubble size varied. Containment -

air samples indicate 2.3% hydrogen. '

Acril 2

Reactor pressure stable at about 1000 psi. Incore thermocouples continued
_

to show a decrease with all measurements below 4750F. Inlet and outlet
0temperatures were still about 280 F. One hydrogen recombiner was put in

operation.

Analysis indicated that the oxygen generation rate in reactor less than
originally estimated. Measurements indi:ated that the bubble was
being significantly reduced.

Acril 3

Reactor pressure and temperature stable at 1000 psi and 280 F, respectively.0

Thermocoucle readings analyzed- maximum 4770F, only 3 thermocouples were
0above 400 F. Gas bubble size much reduced. Containment about 1.9%

,

|hydrogen. One pressurizer level indicator failed. r ---

aoril 4

Reactor pressure and temperature stable at 1000 psi and 280 F, respectively.0

Thermocouple maximum temperature was 4660F. Gas bubble size decreasing.
Vent valve on pressurizer intermittently opened and degassing continues
through letdown system.

Acril 5

Reactor pressure and temoerature stable at 1000 psi and 230 F, respectively.0

Maximum thermocouple reading is 462cF. Pressurizer level responding
normally to pressure changes indicating a completely full system.

Centainment atmosphere indicates 2% hydrogen. One recombiner cperating,
cne in standby. Pressurizer vented to containment about 15 minutes every
6-3 hours.

i,6 00z
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Acrilj[

Reactor pressure stable at about 1000 psi and temperature about 2850F. --

At approximately 1:25 pm, reactor coolant pump 1A tripped and reactor
coolant pump 2A.was started within about 2 minutes. Shift in thermo-
couple readings. The three thermocouples previously reading about -

4000F are presently reading between 2859F and 3150F. Central thermo-
coucle increased from 3750F to 4250F and is the only one reading about

0400 F.

Containment measurements indicate about 2% hydrogen. Pump-back system for
pumping waste gas decay ';ank volume to ccntainment began.

Aoril 7
. . .

Reactor pressure and '.emperature stable at about 1000 psi and 280 F,0

respectively.

At about 8 pm, the ',icensee began to slowly lower reactor system pressure.
The slow decrease will end when reactor pressure reaches 500 psi. This
is a step toward r_old shutdown and includer degasification to prevent
bubble formation as pressure and temperature decreases.

Hydrogen concent:ation in the containment is about 1.9%.
= . - . .

_

.

%

- - . -

-.-e.--.---
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"*4ELIMINARY April 10, 1979
,

DESCk / ION OF EVENTS
AT THE THREE MILE ISLAND 2

FACILITY ACCIDENT

The folicwing is a summary of the significant events that occurred

at the Three Mile Island No. 2 nuclear facility on Marc 4 23,1979, and
i

thereafter. Attached is a detailed chronology of these events listed

with the times they each occurred.

At about 4:C0 am on March 23, 1979, the secondary (nonnuclear) cooling

syskem of the Three Mile Island facility suffered a malfunctian. This

system normally pumps water through ..e plant's steam generctors where

the water turns to steam which then flows to turn a turbine generator.

The water is then condensed back to water, is pumped by a condensate

pump through a clean up system, through a feedwater' oump, and finally

back to the steam generators, and continually flows around this loop.
.

A malfunction in the main feedwater system caused the feedwater pumps

to turn off (trip), which in turn caused the turbine-generator to

turn off and stop generating electricity. Since the steam generators

were not removing heat due to the stoppage of feedwater ficw, the reactor

coolant system pressure increased and the pressurizer elief

valve opened to reduce reactor pressure. Imediately, the reactor

turned off by the rapid insertion of the plant's control rods (scrazed)

as designed and the nuclear chain rcaction stopped leaving behind only

residual, or decay, heat. These events all occurred wichin the first

g$30 seconds of the accident.

!
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Up to this point, this sequence is normal and the auxiliary feedwater

system should startup and deliver secondary coolant to +.he plant's two

steam generators to remove heat. In addition, the pressurizer relief

valve should clos.e as reactor pressure decreases.

.

Mi1-three of the auxiliary feedwater pumps started but were unable to

deliver flow because their flow paths were blocked by closed valves. In
,

addition, the pressurizer relief valve failed to close and therefore
,

t

allowed the reactor coolant system pressure to centinue to decrease.
~

As the reactor pressure reached a preset value (1600 psi), the plant's

Emergency Core Cooling Systen. (ECCS) started as designed and began to

inject cold water into the reactor about 2 minutes aft-er the event

started. An indication of a rapidly rising pressurizer level aooarentiv !
_

led the plant operators to terminate the ECCS flow. At this point the

Three Mile :sland accident hsd been underway for 10-11 minutes.

Between about 1 and 2 hours into the accident, the cperators turned c ''

the four large pumps which circulate the reactor coolant thrcugh the

reactor. It is following this action that we believe the severe damage

to the nuclear fuel began. For the next several hours there was a very

large temperature difference across the nuclear core indicating little

flow of coolant through the core.

1/6 005
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During this several hour period, wasn severe fuel' damage was occurring,
,

t

:
primary coolant from the reactor primary coorant system was being dumped !

cnto the reactor containment floor from flow out of the pressurizer
_

relief valve and through the drain tank. This coolant, which contained -

radicactivity, was partially pumped from the reactor containment building
,

flecr to tanks in the auxiliary building. The tanks overflowed

permitting radioactivity to be . vented from the auxiliary building. This :

situation lasted until about.9:00 am when the reactor contairment was -

..

sealed (isolated). - ~ ~ ~

From about 6:00 a.m. until 3:00 p.m., the licensee tried

to depressuri:e the reactor coolant system sufficiently to be able to

turn on the residual heat removal system. Since his attempts failed,

it was decided to repressurize the system.
_

After repressurizatien, one of the main reactor coolant pum:s was

restarted and 'ficw thrcugh the reactor core was re-established.

Since feedwater was being orovided to the steam generator, heat was

being removed and the reactor system was slcwly ccole t Core

temperatures decreased over the next several days and stabilized.

Reactor cooling has essentially been in'this mcde since that time.

i'6 006 .
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PRELIMINARY CHRCN0 LOGY OF

THE MARCH 2f .1979 ACCIDENT

AT THREE MILE ISLAND

f'-

L
Time (acorexi.ratel Discussion of Events

Before 4:00 a.m. TMI operator working on Feedwater System

4: 00 a.m. The loss of all (main and auxiliary)
feedwater flow occurred while the reactor
was operating at 98% power. The transient ;

was initiated by a loss of condensate ;
pumps. The turbine tripped.

3-6 sec later An electromatic relief valve opened to
relieve pressure in the RCS* (2255 psi).

-

9 sec after start of event The Reactor tripped on high RCS pressure :

(2355 psi) to terminate the nuclear reactor
and reduce power generation to decay -

heat alone. I

12-15 sec af ter start of e.vedt The RCS pressure decayed to the point
(2205 psi) wnere the relief valve should
have reclosed. The RCS continued to
depressurize for about the next two
hours.

._

14 sec after start of event The auxiliary feedwater pumps in both
safety trains (1 turbine driven pump
and 2 electrically driven pumps) were
started and were running at pressure
ready to inject water into the steam
generators and remove the residual heat i

produced in the reactor core. No water
was injected since the discharge valves
were closed.

15 sec after start of event The temaerature in the RCS hot leg peaks
at about 610 F with a pressure of abcut
2150 psi.

"Throughout, RCS denotes " reactor coolant system."

i76 00/ -
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Discussion of Events
Time (acoroximate)

The pressurizer level indication began
-4:01 a.m.

to rise rapidly. The steam generators,
A and B, had low levels of water and

- - .

were drying out.
-

The ECCS was initiated as the RCS4:02 a.m. pressure decreased to 1600 psi. - . _ . .
,

.
~ The pressurizer level indication went4:06 a.m __s offscale high.

The operator manually tripped the first4:04-4:;; s. m.
HPI pumps at about 4:05:15 and the second b
at about 4:11:01. i

p

Water in the RCS flashed to steam as4:06 a.m. the pressure bottoms out at 1350 psi. The

hog leg temperature was about 584 F.

The Reactor building sump pump came on.4:07-4:08 a.m.

The operator opened the valves at the4: 08 a.m. discharge of the auxiliary feedwater pump
allowing water to be injected into the
steam generators. . . . . _ .

The operttor restarted the ECCS to inject4: 12-4:13 a.m. water into the RCS to control pressurizer
level.

The pressurizer level indication comes4 : 11 a. m.
back on scale.

The RC Orain (Quench) tank rupture disk
4: 1E e.m. blew at 190 psig due to continued discharge

of tha relief valve that had failed to
close.

eM

The RCS parameters stabilized at a satur-4: 20-5: 00 a.m. ated~ condition of about 1C15 psi and 550 F.

The operator tripped both RC pumps in
5 : 14 a. m. Loop B and one pump in Locp A.

.

Operator isolated "B" Steam generator.
5: 27 a.m.

The operator tripp'd the second RC pump in5:41 a.m.
Locp A. -

.

176 008
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' Time (acoroximate) Discussion of Events ,

.-

5:45-6 a.m. The reactor core began a heatup transient. ...

The RCS hot leg temperature went offscale
at 620 degrees F withia 14 minutes and _

the cold leg temperature dropped to near .:E
the temperature of high pressure injection
water (150 degrees F). . _ .

' --

6:20 a.m. The failed open relief valve was isolated ,

by the operator by closing a block valve.
i

7:00 a.m. The RCS pressure had increased to 2150 !-

[[
psi and the relief valve was opened to :

relief RCS pressure.

7:15 a. m. A pressure spike of 5 psig occurred in
the RC drain tank due to steam from the :

relief valve. -

-

7: 45 a.m. A pressure spike of 11 psig occurred in the I
RC drain tank and the pressure in the RCS
was at 1750 psi.

9:00 a.m. The pressure in containment peaked at .~
~

4.5 psig.
_

9: 00-11: 00 a. m. The RC5 pressure increased from 1250 psi
to 2100 psi.

11:30 a.m. The operator opened the pressurizer
relief valve to depressurize the RCS --

in an attempt to initiate RHR cooling --

at 400 psi.
_

12:00 a.m. '.00 p.m. The RCS pressure cecreased to about 500
psi and the core flooding tanks partially
discharged. The relief capacity was
not sufficient to vent enough to reach
400 psi.

2:00 p.m. The pressure in the containment spikes
at 28 psig causing containment sprays
to be initiated. The operator stopped
the spray pumps after acout 2 minutes
of operation.

['.U'Ol ~/ O
//

U /



-7-

..-.

Time (accroximate) Discussion of Events

5:30 pm - The pressurizer relief valve was closed ,

in order to repressurize the reactor
coolant system.

..

5:30 - 8 pm The RCS pressure increased from 650 psi
to 2300 psi.

L8 pm RC pump in Loop A was started at which
time the hot leg temperature decreased p

to about 560 degrees F and the cold leg L
temoerature increased to 400 degrees
F, indicating flow through the steam
cenerator. Thereaf ter, the reactor was [~
beine cooled by reestablishing ~ condenser i--

vacutm and stea. ming to the condenser by :
stean generator A with the RCS cooled -

to about 280 degrees F and 1000 psi.
:

March 29
~

The RCS temperature and pressure was tt jilized at about 250 degrees F $
and S40 to 1020 psi. .The maximum reading on the incore thermocouples

- was 612 F, but several thermocouples were not within range for computer
readouts, i.e., the temperatures were higher than about 700 degrees F. ~

l
March 30 y

.

The RCS temperature and pressure were stable at about 280 degrees F
and about 1000 to 1050 psi. Several incore thermocouples were beyond
the range for ccmputer re dout, the ;r.aximum indicated reading was 659
degrees F. The licensee estimated tne size of.,a bubble :f non-

condensible gas in the RCS to be abcut 1200 ft* at 875 psig.

March 31

0The RCS temperature and pressure renained stable at about 280 F and 1000
psi. Slight drop in ::ressurizer leiel 251-191". Temperatures in the
coreasmeasuredfromtheingorethermocouplesweregraduallydecreasing

'

(maximum indicated about 500 F). The hydrogen reccmbiner was in an
ocerable status but additional shitiding was needed and was being
obtained. Two samoles of containment atmosphere were analy:ed which

~

shewed a hydrogen concentration of 1.7% and 1.0%. Licensee estimated
the bubble size to be about 520 ft3 @ 375 psig.

176 010
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Aoril 1

No substantial change in RCS temperature and pressure
Incore thermocouples continue to show decreased trend.

Licensee continued hookup of hydrogen recombiners and addition of
shielding. Licensee calculate? sives of bubble size varied. Containment
air samples indicate 2.3% hydru, .i. ~._

. --

,
. . . .

toril 2 h
t.

Reactor pressure stable at about 1000 psi. Incore ghermocotples continued
to show a decrease with all measurements below 475 F. Inlot and outlet
temoeratures were still about 280 F. One hydrogen recombirer was put in rcoeration to decrease the hydrogen gas concentration in the containment F
building. I2

P

Analysis indicated that the oxygen generation rate in reactor less than
originally estim:ted. Measurements indicated that the bubble was being
significantly reduced by degassing operations.

-

Acril 3

0Reactor pressure and temperature stable at 1000 psi and 250 F, respectively. ;.

Thermccocole readings analyzed- maximum 4770F, .cnly 3 thermocouples were
|0above 400 F. Gas bubble size much reduced. Containment about 1.9% -

hydrogen. One pressurizer level indicator failed.

Acril 4 -

0Reactor pressure and temperature stable at 1000 psi ano 130 F, respectively.
Thermoccuple maximem temperature was 4660F. Gas bubble size decreasing.
Vent valve on pressurizer intermittently opened and degassing continues
throuch letdown sye;em.

Acril 5

Reactor pressure and temperature stable at 1000 psi and 250 F, respectively. I_0

Maximum thermocouple reading is 4620F. Pressurizer level resoonding -

normally to pressure changes indicating a completely full system.

Ccntainment atmosphere indicates 2% hydrogen. One recombiner operating,
c;e in standby. Pressurizer vented to containment abcut 15 minutes every
6 3 hours.

.

6
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Acril 6 [:
..

}

~

y
Reactor pressure stable at about 1000 psi and temperature about 2850F. .

At approximately 1:25 pm, rractor coolant pump 1A tripped and reactor
._.coolant pumn '' was started within about 2 minutes. shift in therno-

,

couole readings. The three thermocouples previously reacing about-

4000F are pre catly reading between 2850F and 3150F. Central thermo-
_

couple ingreased from 3750F to 4250F and is the only one now recding
above 400 F. 5

Containment measurements indicate about 2% hydrogen. Pump-back system for
pumping waste gas decay tank volume to containment began. .

Acril 7 -

.

Reactor pressure and temperature stable at about 1000 psi and 280 F,0

respectively.

At about 8:00 cm, the licensee began to slowly lower reactor system
pressure in increments of 50 psig. The slow decrease ended when
reactor pressure reached 500 psi. This intentional pressure reduction
expanded gasses trapped in control rod drive housings above the vessel

.

head so that they could be dissolved or entrained and then be gassed
through pressurizer venting and letdown at higher pressures. This -

degasification process is designed to prevent bubble formation as
pressure and temperature decrease during the placement of the reactor {.

_

cooling system in a long term, shutdown cooling mode. j
t

Hydrogen concentration in the containment is about 1.7%.
.

<

.

i
-'

.

e
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OPERATIONS CENTER SHIFT ASSIGNMENTS

OPS SUPPORT 8 a.m. - 8 o.m. 8 p.m. - 8 a.m.

Weiss Paul us
Hegner Ward
Jackson F. Cox -

i

.

HP 2 p.m. - 2 a.m. 2 a.m. - 2 p.T2 .

-

Sniezek !!igginbotham i
Flack Cunningham

~

L. Cohen - Days i

REACTOROPERATIONd 2 a.m. - 2 p.m. 2 p m. - 2 a.m.E

\ 0
5 N. Moseley M. Howard' i

/b H. Thornburg E. Jordan
R. Woodruff K. Whitt

'
* M. Wilbur P. Hannon

"
5. Showe A. Oxfurth

# E. Blackwood D. Kirkpatrick
,

'

P. McKee C. DeBevec
S. Bryan

STATE PROGRAMS Day - Defayette
Evening - Gaut
Night - Collins

NRR Thurs. Mid - Friday Noon Fri. Mid - Sat. Noon

R. Mattson B. Grimes
Roy Woods T. Novak

Fri . Noon - Fri . Mid Sat. Noon - Sat. Mid

D. Eisenhut . Don Davis
T. March S. Israel

, ii r> < L
1/0 Ulu

1
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Central Laboratory Telephone Sources - 24 Hour Availability

LAB FTS Connercial
: .. --

-

:::
BNL 666-2238 516-345-2238 5

.

SANDIA 475-3155 505-264-3155

.

INEL 583-1515 208-526-1515

Ii
~

SRL 239-2117 803-725-2117
.

LLL 532-7222 415-422-7222

Backup 415-828 74757

LASL (l ' 843-2125 505-672-1547

(2) 843-2.020 505-672-9019

(3) 843-5017 505-672-1302- ,.,

ko.0; $ 4

Y -672-9102
505<

( g - (o (o c)G $q 'k a
.

''

O L D L. - us
-

sap = .
"%

-_ _ ._ _- 176 ul/n -

_ _



5

e

'

~

_ _ - _ .-- _. -_ _ _ _ _ _ _ _ - _ _ - - - _ _ _ - - - - -

W ,, W -.,-m m m

/ MP
i

- X
,

{

i

g,. ,re, -
. ' , .f ': !, f 4 i % . _- c. L.

J~xy - e

*W,
- > /4 J s

#

# |
___

W _-

#/ d>u . ' - ,oW, - 2 &a - - ._ e

-
-

O #
--

r ny

Y) '/,

?J ' b *sevi

. -- ,f__-. .__ - . ~
,

#1._
-

--

. - - --. . _ . -_L|fR- - __ - - ,

- . _. ____ tg _ _gy , -

--

. .._.. . - _ - _ - __t.w_ __ _ _- - .. - - _ -_.- - - -

- . - _ . - - ._ _- . -- --- --. _ - - . . - - - . .

g g

- -- -- - - _ - _ - - ._ .. . - - - . - . - .. _ - _ _ . . . . - _ - - . __

-- *----+_e ---=-m-.- - - - - - - _ _ - - _ - - * - 4.__ .----. --- #_.

.-- - - J Y /J!Q.-- _ _ _ ___ __ ____

'

- _- - _ _ _ - . __ ._

.

"-- - - -- -. -_F

. -. .._._ . - - _ . - - _ _ _ . - _ _ _ _ _ _ . _ - - - . _ . _ . - - _ - . . . . _ .

' - - - - + - - - - . - - . _ . . - * - - . -- - .---.--_ mea

i - _ . . _ _ _ _ - _ _ _ __ . _ _ _ _ _ _ _ . _ _ _ . . _ _____ _ __

- _. - - - - - _ -- ._._ _ - _ . . _ _ . - - . _ . _ . _ . . .

- - -- . _ + - + + . - = - - - - . . _ . _ _ . _ - . - . _ . - - . -

- - +.-- ---- - ..----e _* _ _ _ . - _ _ . .

. . _ . - ,

-- - . - - - - . . -_ __-m _ .. . - . . ._ _.

!

i

.

176 018
- :

t

'

x mer



-
.

.

-.
. _

-_ _ __ _ _ _ .._ _ _ _ _ _ _ -
_ ..__..

.
-- __ m _9

| Sph__m on -t

'

. ?!-- ?9
r~y_91L1_+ -q

w A.^ j% 5
Mp /g 1

p _.- 7- kg, .

WM~ d
_

___ ._

-.

_ _ _ _ _ _ _

_ _ _ - - _ _ _ _ _ _ _ _ _ _ _ - ._ _ ,

- . . -.- -- - .. -. . --._. - -- . _ _ _ - - - - _ _ _ _ .

- --

__. - _ _ __ _ _ _ - _ 7

T%gW ffQ~ _{ ::{}
__ - . - _ _ _ _ _ _ _ _

_ _ -_ -_-__ _ _ _ _ - _ - _ _ - _ _ _ _ . -_ -
-

_ _ _ _ __ _ _ _ _ _ - _ _ _ _ . . . --- _

lhB2 fdib f- ^^^ ~~ ~~~~ ~ T - T T
\
n _. _ _ . _ _ - _ _ _ - _ . -

_ _ _ _ _ _ _ _ __ __ _ . . _

_. _ _ _ . . _

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

i _.
._.. --____ _________.-_.

_.-_
-_

- _ . . _ _ _ _ _ _ __

"- -- - - _ _ _ - --.,, _ _

#

. _ _ _ _. .
-

-
-_

176 019
-- - _ .

_

.e *
_

_ , _

m _% n =

,



,

_ ..

. _ . _ . . .

% -

. _ . . .
-

__ __.

. . m:, w

d $ I99N )O
,,ma mm A.

.4

| |1 *
ea ,,

t

. l . |, }-. ~.1, , ie e

t :I .e o
.

.

:,, , .|.. "n,, .. ni:il I, "!'l|||||
, ,,, ,.

! | ,,.'l I b II 'I |5 'I li '''l| 'uI.P '
~

, ',''
i

n s o C 8: .c 1;': ip 5 yi I ! .

lEle!i!!!IIij 'i'i.;j!!!!N.'ni9 ,d!
.

il ';il 'I' |l)Ilhi':di:i q-!{ ! 'l|!!r din;:!!n l! Mit!!i J

.liint !rillind!! U H! m i'!!i h nr n!' '

i ,

3 i, . j . . .! . - - . . J - . ! . j - - - . - - - . .j - - - - - - . ) -| -} -| -| -} -- | r'- !*;+

I "I "| "1 "- --4-- ':.'

' j . | . . .! . . . . . .! . . .! . l . . . . . . . . . .I . . . u . a .1 a
,,,

,|,I; I d Ii !! i ; i d I d. I :3,,|I,.||f,,}2,,|};Al,|,i il
~ 0
l2 I E d if I

; ; i i;lli i t i ! ii -o -s -o o.,

,~ p a-

g
. is

1 I
1:

'
i

8 :+
|

\

a.- -- . = , a - ,

bf j f ' _. 1 ;' aN|- - :
. V."i ^-.- -

O:
~. - - * -

7 {He\l 1 ' =h t? \/q -

% el i n
- >

< '<p /.
' = e e e /-

" -- ,, ,

f 3.> %- , , , . , s .

d Gd dDi i

| n i t it1 >

i
- it ti i!

k , u ] %'

i, - < 1 52 4 0, .. 't
- e ,.

.
: -- --ps/ qi

k _[3 li %,
,

I i _ 7

\ i ki; i ~
Vs +

N,
,p

A~
1 n -gk, -f.

n a ,

' f, 1 .gi .
- 1

,c
1 g %y-: C

.a.

- &

i 40, >3/ |; i! !! !!
,.

; Ng ^ "' ji % GG -E,G y

% 1; Wy
u

tg - a , s

xx a - +
' ' w m _;I i;- WmrM,4 5
,

s . L- c4-
b. .w ,M1_!b | W'

s ,,

.--h i I , Il ! 1/- - -

I! [h;h b ,, .| L
eU A

, (k- - } |\ .

t.,ee* ,

w ,w

./ p;
>

, i

.! 18?
-

!.
-

. -
,. ,

i
i .i . !! ,.*

- . ., acl it

f :'
'i 's I: tt !:

: -; 's ,a li !* ,a se ,-g; /
N

~ -t.

J

l _

- . - _ _ _ . . .--. . ._ .. - . . _ _

.

N

- . . - - -



I
- - - _ _ _ . _ -. _

. :, -L
:..>>

f&L ' W /
i

; _. &LL /d A|/bbe MP Gi-
i

~

niLit_ , _ dip a7A _ .
.

..~.u...; -.
_

I {!;, ;b[
__ . J t.. - -. .._.t

| ~'_.

La.
-- .. - . . - _ -_ _ .. _ _ -

- =_ aj-pn ._ . - -

. _ . __ _ _ _ _ - - _ _ _ _

_ _ _ _ . . . _ _ __4 f( * I {LG "$$ !~T)
. - _ _ _ . . . _ .

, _ _ _ , - % *- _ ---Oh- . - . - - --ei-- - -

9

. . _ _ - - _ _ _ __

___ . _ _ _ _ _ _ _ _ _ - _ - _ _ . _.

. _ _ _ . __ . _. . _ _

-_. - , , . . . _ . - - . . _ - ,. .

t* 1 *
- -. --_ _ _ _n --

."- __. _. - < j

h / W ___ Y "*

v's T I- ] ? D ~ ~[
~ ~ ~

c
_ _

_ _ . . . _ _ _ _ _ _ _ __. .-. . .. _

_ _ _ - - ., .-

- - - ( y,7 Bu kj[I
/

'

i

_.As___..__-- __ _.___ _ . _ _

8

. "' gg 1 01 --- -

1 . y g $| __ _ _

e': .

'

y
- oi,

#

q c. S '.

. - - --

176 02.1 -

'

-

_ . _ . . . . . .
"

_ , , , . , _

* *W** - "'*I* ,-
_

adBidLa A .. " ' '



',

-_ _ Coow-

Mux-
_ _ _ - . - . . -

( -

: e, a%A .% .

,
_ - . _ _ _ . __y W p - - - -

!
_ . s _ . % _ . q ~ w. . - _. .- - - - .

_

_

_ . - _ . _ _ _ - _ - . - - - - - . - . _ - - - - . - - - - - - - -

. _ _ . . _ - _ . _ _ _ - ,e- s 7v 4 **y ._ _ ;^ I bikW.e
_ . L _ e ca r___ . (>,m r*- - y - 4

~
,

- .

_ __ __h _ hO . *% _ -- - "* = - - - ~ ----

_ _ _ _ _ _ _ . _ . . - - -- _. .-

YM _g

_ _
__._ _ ._ - - _ ~ _ - ..

<m o " -

e % '@
_

D NS M -wa . 7 A PMV 3 *
'

44 t. hp _..?> h v ~h
,

; e
|. .Aa .w T - wm i

g Wu x tcw iO 4- 'YLht Wu ut.,% G .
*

#

T .,%*'
3 . o k% fh m\ k* tk

_

.- - -
^* k

Lh A Qe [h-~,, f 4c a

_ _ _ 1e k.
-

-

_m .% , _

_ _ _ +

. _ _ - - - - - . _ _ . - _ _ .

\. % n & - . . - ._. %& %% &z

s.ew 4 p h rpm %g _. Tvu %t
,

3.e - m wm_ .. _. _ -

% t-r s dv+' Sm
; ut=c d M4 40 bd up -

f

-

.

__

N



. -

-

omg d 6W
,

!

_

j ' L/ 2 N) h / JD-.

- wm @ w
- --_ ._

m >-m

--

h

--- - & _L n M _ J -

.- . _--. _ - - - - _ - __ - - _ - - - - - -

e- w _- e-- -

+ - ----- - . *w- _ - - - - - -

- - --m - --,- -. w- -- M-*-

- -- - ----w+-e - . - _ . we * * w -- *-

+---- - - + - -m-- --- --- - --

,e. -.-- --. ------ee-- -**-

.m---. - - , - -- -- -e - -+ -- ----- - - --

-.-m. - . e - e-+---,,e-e-m-4-- -- -- --e ,esi-, ---------me.--= e N m - " -

-. ---w.-+----- --- - - w--w -.---- - - - - - - _ e - - - - - - --

- - -- ---w-+ -- +- --. . -. _%.,. ---ew+ --- -- ---- -- --

e - = +em- . - - .-e +-mmme.e ------. - - - . -----e+

, --mm,. - - --- -e-

- -- -e

- - -- e- +-w- - e.----e.. - .

- --.--e,-m--- -
- +

. e- ---- - --+ --- *- ei.i--=- -- - -m-

| _ . - ._- _- __ _ ______- _

. - ... - - . _ _- .. _. - - - - _ - - - - - - . ._ _ --

4 --- -- - --,-- - + -- - - - ... -__ _ -- --e-

- ---- _- - --_,....- --- - .--- - ,- ----

, . . ------% - %, . - - - - - -._ _. -_ ..-- -- - ---.a. --~

_,m _--- -__ -- - - % - ._ - - .- .- ,. -- .

- 176. Ud.

. _. - .
-

m -

,,
. W N,

.- --



--dmHht-hn m 7 m 71n< t = -

.

_ Flf J Q(- @L / N
._

5 7712 T HPX f /ocof_si -
-

/ i hJ
.

Po titf 7[bc,4[Lwez&
fees

m r

Eu c ce ..

vs
__

B_Y 200 gpi A ULc/

hy / 3L /m _p ^ ' %_
m Nu sd&) LJU -

-- 29'2A,MS! YYN h $
_ __ / 0 :if 9 ' C Q _ p Gbrp_ .f- s7

s e s__ ~___Ag_ k_-_. ~ h - Q_ _ _ .
__

.- CM-
_AfW S& ,b?_ _ _ -

-_pwg % ' ioE%
____h 50 Idg2sC .f .

sk ~ /y
. - __ Lf MYYkJb 949R Hi2 9

4 - RNL -
US k k fuePh~ ap,_LAN
qs ta 1 wnuj'

__

__

d 1

.

176 024

.



chcid c c~cinadbran5~Icnho h e t r: o 4 ;-
-

FlyJOC- SL/A)D IY

5 Taf T HPZ p /ocots)
~ ~ ~

^

L h) -

P o v' Y v_$ c , A Lsnw%-)s'Z2? .

a tu
/2 E D o cE (2e5

BY 200 _p G k 01'nN___
) 1 /m , pa:w [~u ;-Ms '

~

_ _ L _ 2 w s d & a M H M ?
;

._ .-

k} MO Q (As] Sbgo _f_

U
_ Skjs_w _fw L -

_
_

CM- __ .

_ 0 5' __S__5_ nf' hlC'[cac
~

a__hio .

pwvf - E
~

_ -_ _ _f50 7 Idg2mf

s/o ~ A
.-

Q >u y| Na N. c<lt,__!j
R Hfl

'

4 ~

Of k f?lM.a~E '/US |HL & yayJR

__ pd cA_L h +f

176 025



. . . . _ . . . . . . . . . . . . -

_ . . . . . . _ . . . . . ..._..._.._:.--
-~" ..x::' . .z::'_.. .. ..--"

... .

_.. .........._.._........_...................-_..._-.:T.;1_-_."~".._..._.-
~~-

...._...... ... _ _
. . -

. . . . . _ . . . ... .._..

_
__, , , , _ _ , _ , _ , ,

''~"

. . . . . . . . . . ..:'' .. .. ._..

. . _ _ _ _ . . . - -

0hp| d'6 - . 6 M
g4f

._ _ _ _ - -=
.

- _::- --

_
_

6y = ~ ~ ' -'

-

. . . .

. . . . .

g
;

| .. ,
.

:..
.

p_. -

_

...=i . . . .

b

%

e

r

. . . _ .

. . _ . . . . _ .

. . _ . _ . . . _ . .

_
_

.u.

U 6.026



4

'

-
.

-

%
F

| (t/p,[= R ILX|0' dsssog,. 2wM*I/
. sec =7mW

_
b, 2.4 1 ! O '' Me.y' ~~~I, ._

'

=

_ _ -

C'/ % , VX /D Os S Ye/*/fn x ,m
Y W v4 /

Y '' / 6. ~ yxtf' -

%
Emfgx @ 3 x ,c-3

V

_

N lo'd & 3ao % L w3cokw
V

'

v) tola
% g o ka:J -

to t_ ,' d. i

.,
_ us

.

.W .

#

~

5.

.

m

ma-

ee*.

m

e

e

176 027



%

..es-... ...ei . - . . . .e-.+ *. .e-,+....m.e. . . . - . . . --- .
. -a .. .-+w.* e w

* --, . e ..me.eeee.-..-... ..-.-summ .. ...e+ai

. . . . . - -. .

. .. -.um.m.-

~
~~" ''*~::. . . . ... . ..

. - ..

N<10% d entfev I]
E.
L'

='^

2l02xheo' M, x &N h _ .
.- . - , .- . ..

-

/ 4, .. .

-
.-

_ . . _ _ _ . . . . . . . . . . .. ...;

. . _ . . . . ..

W x
_

.,.e..

. . . . .

- . * -

%

=

. - . , . . . . .

m.meme*+.e. -m-=.eu..m.ee.-

/

e

U

.

+- - ... . , . ..

.

. . - . - - --e..- . - . . e,m....., _ . . . .. .

+ . - - ,

..- . ''T. ..-- . ..

.. . . .

-

- u.m..



Bab 3 an >2, Ga%/-
- /s./D Y/r-

.

g f "

).w>ua jam ud' W.

/
de w d - M W;n ,/ M n b n

c/ TA .t zd h n
n% Pypa

P'

c- ga wa . o&

176 028



,,

-- .m.a_ _ . _ . . . . - - - - - - - - j-

,.#%., UNITED STATES
/ . 't NUCLEAR REGULATORY COMMISSIONf*

WASHINGTON. D. C. 20555.

s...../
.

i

. . . . .. ..:::
. . . .

. . _ ,

7/' ww. % |22' - - -

-
~

) -

75w -%x$(Q h %, fd -- - -- ; =' = -

7 >p, Vy -

: w-

g ,p -

w(, -

,

o
. . . . . .

_

Y ' c'tS E j L. a R 8 4 C. ~

5&g . . _ -

._

f L,0f & (EcS c4 --

._

3r p ; , ,,
-

,

- (o , 7
( , _._ - . . _ .

* f c 1
,j \/.' #''.

' ' ' - !+

,N
. , .._. ..-.._;_------- . _ . . . _ _ . . . _ .,

s'' *p '

.

----

.

Q~. b !G s ; V v 0 .

.

.

7,
e 0._ !k 1 -:

~

t-

n '

Of2crm
.

'

g . &q -
'

L /../ 2>/sr
,

!I
. . .

. . . + = ~

~'

k.--
, , _ _ _

_

.w..

.

m

116 029

. . . .



'

p..

t

5
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
_

WASHINGTON, D.C.

.

'INCIDENT MESSAGE FORM

t/hmsb6fA?sa9e~)u
,

TO:

F RC'M:

N
G

' f3 %J

- 6g
.

-

~

hbnr/(y 4 OK
'

&u f,, & GK Ti ''

gD.G
-

.

' c
'

, ,.
'* L.,

"'
.

-

.c ,

DATE: TIME:

/ (

t

176 030
.



A /
'

.
. ,

n_aaae--
_p_all$Nf4 u1| /A O-/ - ~

N 1'5k E ,, 2,@ W bs^-
hb p.$$f Q'A

(wkn a '%d .2f6 f j
~

-

'~ |u
||U d -fdJR / -fbd ',-

4 , d $aiA w ca # 4 W (yg'

'
I p<1 fad &&& - c 00 'Pa

'

J)7
, /-

. - } /
-

1/
. V

/W^
-

n - v~

. .

" --

-

_

_-

.

.

-

_- -

176 031

_ _ _ _- - _
__ -- __

m



<- i UNITED STATES.

['t., . 4 ' '. NUCLEAR REGULATORY COMM!ss!ON
5 .d' &'$ E',|

*
WASHINGTON. D. C. 20555

?. M
*N /a.

s/

9 . .v #o -

April 1,1979
-

. -

...

MEIiCRANDUM FOR: B. H. Grier, Director, Region I
J. P. O'Reilly~, Director, Region II
J. G. Keppler, Director, Region III
K. V. Seyfrit, Director, Region IV
R. H. Engelken, Director, Region V

,

FF.0M: Norman C. Moseley, Director, Divisicn of Reactor
'

Operations Inspection, OIE

SUBJECT: IE SULLETIN 79-05, NUCLEAR INCIDENT AT THREE MILE
ISLAND

The subject IE Bulletin should be dispatched for action by April 4; f
1979, to all Edf> power reactor f;cilities with an operating license.

Subject' bulletin and ( :cirsures should also be dispatched for information
n :hth: . p a.;. ::'-- "-"'"-- ''' m-ocem ; ' '::r :: and_ ts.

T~o all pcwer re'ctor construction permit holders.
,

The text of the Bulletin, Enclosure y nd draft lett'es to the licensee
are enclosed for this purpose._JMoW%hich :nsis:f th:
se'erenced-Prel-imin:r., *::ti Ticetions r.-should-te-added-ty-the-racwna4-
~#i=. T '^^= 2 ...n . 22.; c ..e e-N ::7. t 7 M 5; C . J ~~.e 7M'..

continuing preliminary Notifications of the incident- Me s ould.-br %M'v/& ff forwarded as they are received $/Jk O J2 cids'Mr tp.&)7,Wdpu/Gf

Qr %. W idM*ths41 f .b 0' ", ya

Norman C. P.oseley, Director
Division of Reactor Operations

Inspection
Office of Inspection and Enforcement

Enclosures:
1. Draft Transmittal Letter g~

s.
=TF to Micensees ~

'

2. Draft Transmittal Letter
c.PN &to lE I' ?:7

E:i' # t# 0s
3. IE Bulletin No. 79-05 A

'. (w/ enclosures -Z2)

CC:iTACT: D.C. Kirkpatrick, IE
49-23180

*
.
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UNITED STATES
NUCLEAR REGULATORY COPK.SSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, DC 20555

'

APRIL 5, 1979

IE Bulletin 79-05A'

NUCLEAR INCIDENT AT THREE MILE ISLAND - SUPPLEMENT
-

-

.

Description of Circumstances:

Preliminary information received by the NRC since issuance of IE
Bulletin 79-05 on April 1,1979 has identified six potential human,
design and mechanical failures which resulted in the core damage and
radiation releases at the Three Mile Island Unit 2 nuclear plant. The

information and actions in this supplement clarify and extend the original L
Bulletin and transmit a preliminary chronology of the TMI accident

kj rough the first 16 hours (Enclosure 1). |th '

-2~M At the time of the initiating event, loss of feedwater, both of the j1.
auxiliary feedwater trains were valved out of service. i

0J A !

2. The pressurizer.pnWerated relief valve (PORV), which opened
during the initial pressure surge, failed to close when the p'ressure .

-a- - 'A'

decreased below the actuation level. C - 'f

CO i. . t eq ,. 3 Aa.acs,#4 f /" A > r =

3. Follow'ing rapid dedressurization of the pressurizer, the pressurizer
level indication may have lead to erroneous inferences of high
level in the reactor coolant system. The pressurizer level indication
aorarently led the operators to prematurely terminate high pressure
injection flow, even though substantial .v ids existed in the reactor
coalant system. 7 - ,_-

M5 =

_

-

Because the containment gia notgisolatLon high pressure injection4.
(HPI) ir.itution, the highly radioactive water from the PORV discharge
was pumped out of the containment by the automatic initiation of a
transfer pump. This water entered the radioactive waste treatment.

system in the auxiliary building where some of it overflowed to the
floor. Outgassing from this water and discharge through the auxiliary
building ventilation system and filters was the principal source of
the offsite release of radioactive poble gases.

Subsequent action by plant operators based largely upon pressurizer5. level indicaticn apparer,tly led to a gradual primary coolant inventory
reduction due to premature securing of thqhigh pressure injection,and-htiurge- "^E'l@: 1,

.
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6. Tripping of reactor coolant pumps duri the course of the transient,
te protect against pump damage due to W W N, ledd to fuel damage
since voids in the reactor coolant system prevented natural

,

'

circulation.
.

Actions To Be Taken by Licensees:

M, For all Babcock and Wilcox pressurized water reactor facilitie' with e--
operating license (the actions specified below replace those apecified
in IE Bulletin 79-05):

1. (This item clarifies and expands upon item 1. of IE Bulletin 79-05.)

In addition to the review of circumstances described in Enclosure 1
of IE Bulletin 79-05, review the enclosed preliminary chronology of
the TMI-2 3/28/79 accident. This review should be directed toward
understanding the sequence of events to ensure against such an
accident at your facility (ies).

2. (This item clarifies and expands upon item 2. of IE Bulletin 79-05.)

Rev'cw any transi nts similar to the Davis Besse event (Enclosure 2
of .E Bulletin 79-05) and any others wtich contain similar elements
from the enclosed chronology (Enclosure 1) which have occurred at
your facility (ies). If any significant deviations from expected
performance are identified in your review, provide details and an
analysis of the safety significance together with a description of
any corrective actions taken. Reference may be made to previous
information provided to the NRC, if appropriate, in responding to
this item.

3. (This item clarifies item 3. of IE Bulletin 79-05.)
Review the actions required by your operating procedures for coping
with transients and accidents, with particular attention to:

Recognition of the possibility of forming voics in the primarya.
coolant system large enough -to compromise the core ccoling
capability, especially natural circulation capability.

Operator action required to prevent the forr.atich of suchb.
voids.

c. Operator action requir to enhance core cooling in the event
such voids are forined.

.

.
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hhUNITED STATES
UNUCLEAR REGULATORY COMMISSION

0FFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, DC 20555

APRIL 5, 1979
~

IE Bulletin 79-05A

NUCLEAR INCIDENT AT THREE MILE ISLAND - SUPPLEMENT -

s

Description of Circumstances-

Pre inary information received by the NRC since issuance of IE
Bulletin 79-05 on April 1,1979 has identified six potential human,
design and mechanical failures which resulted in the core damage and
radiation releases at the Three Mile Island Unit 2 nuclear plant. The
information and actions in this supplement clarify and extend the original
Bulletin and transmit a preliminary chronology of the TMI accident
through the first 16 hours (Enclosure 1).

1. At the time of the initiating event, loss of feedwater, both of the
auxiliary feedwater trains wer c .ci;cd co; uf service.

2. The pressurizer power-operated relief valve (PORV), which opened
during the initial pressure surge, f ailed to close when the pressure
decreased below the actuation level.

3. Following rapid depressurization of the pressurizer, the pressurizer
level indication may have lead to erroneous inferences of high
level in the reactor coolant system. The pressurizer level indication
apparently led the operators to prematurely terminate high pressure
injection ficw, even thcugh substantial voids existed in the reactor
coolant system.

4 Because the containment did not isolate on high pressure injection
(HPI) initiation, the highly radioactive water from the PORV discharge
was pumped cut of the ccntainment by the automatic initiation of a
transfer pump. Tnis water entered the radioactive waste treatment
system in the auxiliary building where some of it overflowed to the
ficor. Outgassing from this water and discharge through the auxiliary
building ventilation system and filters was the principal source of
the offsite release of radioactive noble gases.

5. Subsequent acticn by plant cperators based largely upon pressurizer
level indicatica apparently led to a gradual primary coolant inventory
reduction due to premature securing of the high pressure injection
and failure to isciate the PORV.

176 035
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6. Tripping of reactor coolant pumps during the course of the transient,
to protect against pump damage due to cavitation, lead to fuel damage
since voids in the reactor coolant system prevented natural
circulation.

Actions To Be Taken by Licensees: ~

[I For all Babcock and Wilcox pressurized water reactor facilities with
operating license (the actions specified below replace those specified
in IE Bulletin 79-05):

1. (This item clarifies and expands upcn item 1. of IE Bulletin 79-05.)

In addition to the review of circumstances described in Enclosure 1
of IE Bulletin 79-05, review the enclosed preliminary chronology of
the TMI-2 3/28/79 accident. This review should be directed toward
uncerstanding the sequence of events to ensure against such an
accident at your facility (ies).

2. (This item clarifies and expands upon item 2. of IE Bulletin 79-05.)

Review any transients similar to the Davis Besse avent (Enclosure 2
of IE Bulletin 79-05) and any others which contain similar elements
from the enclosed chronology (Enclosure 1) which have occurred at
your facility (ies). If any siijnificant deviations from expected
performance are identified in your review, provide details and an
analysis of the safety significance together with a description of
any corrective actions taken. Reference may be made to previous
information provided to the NRC. if appropriate, in responding to
this item.

3. (This item clarifies item 3. of IE Bulletin 79-05.)

Review the actions required by your cperating procedures for coping
with transients and accidents, with particular Mention to:

a. Recognition of the possibility of forming voids in the primary
coolant system large enough to compromise the core cooling
capability, especially natural circulation capability.

b. Operator action required to prevent the formaticn of such
voids.

c. Operator action required to enhance core cooling in the event
such voids are formed.

1/6 036
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4. (- is iten cla .ies and expands upon item 4. of IE Bulletin 79-05.)

Review the actions directed by the operating procedures and training
instruutions to ensure that:

a. Operators do not override automatic actions of engineered -

safety features without sufficient cause for doing so. i

b. Operating procedures currently, or are revised to, specify
that if the high pressure injection (HPI) system has been
actuated because of low pressure condition it must remain in
operation until either:

(1) Both low pressure inject 1cn (LPI) pumps are in operation
and flowing at a rate in excess of 1000 gpm each and the
situation has been stable for 20 c.inutes, or

(2) Verification has been made by evaluation of pressure as
well as level indications that the primary water has
returned to, and stabilized at, nor-al levels and all hot
and cold leg temperatures are at leas, 50 degrees below
the saturation temperature for the ex; sting RCS pressure.
If 50 degree subcooling cannot be maintained after HPI
cutoff, the HPI shall be reactivated.

c. Operating procedures currently, or are revised to, specify
that in the event of HPI initiation, with reactor coolart

pumps (RCP) operating, at least one RCP per loopshall -

remain operating unless there is clear evidence that pump damage
is imminent.

d. During transients, operators do not rely upon pressurizer
level indication alcne, but also examine pressurizer pressure
and other plant parameter indications, in evaluating plant
conditions, e.g. , water level in the reactor core.

5. (This item revises item 5. of IE Bulletin 79-05.)

Review all safety-related valve positions and positioning require-
ments to assure that valves are positioned (open or closed) in a
manner to ensure the proper operation of engineered safety features.
Also nview related procedures, such as those for mainsenance and
testing, to ensuie that such valves are returned to their correct
positions following necessary manipulations.

176 037
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6. Review-yourcueminy .. .c d es-a nd-o roc ed u res -fo r a l h7st ems-d es i cn e d -
td-t4ar>dfer-cotentially_ radioactive cases and4iquids-cut of-the
containment isolation of all lines whose isolation does not degrade
core coolina capability to be actuated upon automatic initiation of
safety in.iection.

7. For manual valves or manually-operated motor-driven valves which ~

could defeat or compromi.;e the flow of auxiliary feedwater to the
steam aenerators, prepare and implement procedures which:

a. require that such valves be locked in their correct position;

or

b. require other similar positive position controls.

8. Prepare and implement i:rcediatelys procedures which assure that two
independent steam generator auxiliary feedwater flow paths, each with
100% ficw capacity, are operable at any time when heat removal from
the primary system is through the steam generators. When two inde-
pendent 100% capacity flow paths are not available, the capacity
shall be restored within 72 hours or the plant shall be placed in a
cooling mode which does not rely on steam generators for cooling
within the next 12 hours.

When at least one 100% capacity flow path is not available, the
facility shall be made subcritical within one hour and the facility
placed in a shutdown cooling mode which does not rely on steam
generators for cooling within 12 hours.

For all power reactor facilities with an operating license:

K. (This item revises item 6 of IE Bulletin 79-05.)

Review your operating modes a' 4 procedures for all systems designed
to transfer potentially ? adioutive gases and liquids out of the

hA, primary centainment to assure that undesired pumping of radioactive
liquids and gases will not occur inadvertently.

! In particular, ensure 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.

176 038
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3. Review and modify as necessary your maintenance and test procedures
to ensure that they require:

a. Verification, by inspection, of the operability of redundant
safety-related systems prior to the removal of any safety-
related system frcm service. -

b. Verification of the operability of all safety-related syste'ms
when they are returned to service following maintenance or testing.

c. A means of notifying involved reactor operating personnel
whenever a safety-related system is removed frcm and returned
to service.

In addition, all operating and maintenance personnel should be made
aware of the extreme seriousness and consequences of the simultaneous
blocking of both auxiliary feedwater trains at the Three Mile Island
Unit 2 plant.

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

For Babcock and Wilcox pressurized water reactor facilities with an
operating license, respond to Items A.1, 2, 3, 4.a and 5 by April 11,
1979. Since these items are substantially the same as those specified in
IE Bulletin 79-05, the required date for response has not been changed.
Respond to Items A.4.b (nrougn A.4.E>through A.4.d, A.6 through A.8, and
B by April 16, 1979. '%

.

For all other power reactor facilities with an operating license, respond
to Item B by April 16, 1979.

Reports shoula 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 Operations Inspection,
Washington, DC 20555.

For all reactors under construction, this Bulletin is for information
purposes and no written response is required.

Approved by GAO, B 180225 (R0072), clearance expires 7-31-80. Approval
was given under a blanket clearance specifically for identified generic
problems .

Enclosu res :

1. prelimin'.ry Chronclogy of TMI-2 3/38/79 Accident Until Core Ccoling
Restored.

2. List of IE Bulletins issued in last 12 months.

|i'( n'~
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The Nuclear Regulatory Commission's ferrai investigation of the Three 'ile

Island accident is actively underway. Of course, our most immediate concern
fin,ky &le ~4exg ed

has been dominated by the operational considerations of returning the plant toq

a safe and secure shutdown condition. Consistent with our efforts in that
6

direction and to the extent we could dc so without interfering with the
a /, ,u u a g- ~4riv~ /Im

occen joperat+cna[nrespons4,ourinvestigaorshavedeen,atworkfeven'deh'
c

e

,-early- days ~ orth ~e recovery cha_se; to y+ he ed das n th'e ~ forlial

d ** l 'f"" '" "'" '' /N' ' ' ' * ~ ' 'b est'igation.
u.!, ,0.< s,,,Acj w J A~ n ,~m Q r;r~ f n a'~ ~y! '

,nk.m. Os a m /. ,, ., , ,, , n m x ,,- t n ~, . ., %
N * \s |# &| f9ffsy h s-. g rp),. / &,e

vs, w-J re

We hhve now reach'ed the stage that e can, and have, begun our formal
\

\investi'gation of the accident sequences and the licens\ae's response to it. The
'

'

NRC inves ation team presently at rte Three Nile Is and site in e field
~N N \

- phase of its w followin sevpr days o review of plan records and -

charts furnished to our Operations Center in Beth_esda. ~'

As you are aware, Mr. Chairman, the NRC deliberated very carefully concerning

the possibility of serious generic concerns that might require some sort of

drastic action at other nuclear power plants designed by Babcock and Wilcox,

the nuclear steam system supplier for the Three Mile Island plant. The
_

results of our review in this area led us to the conclusion that although

neither snutdown nor pcwer reduction were warranted at other R&W plants, it

was important to require these other utilities to make some 'edural changes

and to complete some supplementary training of their operators.
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CHRONOLOGY

- 0F

.

NRC RESPONSE

TO

*

.

THREE HILE ISLAND INCIDENT

(FOR PERIOD FARCH 28 - APRIL 1, 1979)

NRC OPERATIONS CENTER

(Draft of Spm - April 6,
1979)

.
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Introduction

Belcw is a selection of highlights taken fr?m the more detailed Cochined

Chronology which follows it. ''Both the highlights' and the full chronology

emphasize notification actions involving the NRC and, 'for that reason, the
,

entries for the first hours folicwing knowledge of the incident are more
ist

extensive than subsequent periods. -

3
5.

.

The Combined Chronology is a compendium of information received and actions

taken by the NRC related to events at the Three Mile Island nuc1har facility

duringtheperiodMarch2SfthroughApril1,1979. It draws upon a number

of sources -- identified for each entry -- and reflects the factual situation
n

as knowg to the cited source at the indicated time. The information contained

in the chronolcgy should be treated ~as preliminary in nature and subject to
'

later confir=ation or clarification.
. .

Hichlichts

AM Wednesdav, March 28
7?O2 Penn. Emergency Mgmt. Agency notified by 1.icensee.

7:45 Licensee notifiest Region I, NRC

8:00-02 Region I notifies IE, NRC Hg

8:05-10 NRC Incident Response Center activated

8:45 Region I team leaves for sita
,

8:50 Open line from Region I to Plant Control Room
established

9:15 White House Situaticn Room contacted l'en:-
_-- ,c+ ty -

,

9:27 Phone contact with Defense Civil Preparedness Agency

10:05 Region I Respense Team arrives at site
.

# %
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10: 16 Ccnference call: Comissioners and IE Director

Hichlichts .

Wednbhav, March 28Ty ::: AH
10:20 Pnone" contact with PA State Rad Health Dept#" " 10:40 Phone contact with PA Civil Defensef
PH S
3T15 PARadHealthDeptnotifiegNRCthattheywillkeep -

Governor inforced
s

@ THURSDAY. PARCH 29.

9:30 Phone contact with Food and Drug Adm
. NT .

11:05 Phone contact witti E' Dept of Health

11:45 Phone contact with Delaware Rad Health Dept.

PM

1E10 Phone Contact with W.VA rad Health Dept
~

2:40 Phone contact with Fish and Wildlife Service
- 3:00 Licensee pulls dosimeters from 17 fixed positions

in 15 mile radius: two above normal.
'

3:01 Phone contact with Maryland Rad. Health Dept.

5:55 NRC directs licensee to stop du:rging all water

6:10 Licensee notifies NRC: stopping discharge

4:00 Report on briefing for Senators Hart, Heinz, Simpson
and Ertel

5:30 Report en briefing for Senator Schweiker,
Congressmen Gooding, McCormack, Wailer, Weidler

10:12 Verification that Industrial Waste Discharge off

M FRIDAY,'HARCH 30

S:00 Status report to EPA

8:20 Status report to FDA

9:15 Phone contact with PA Civil Defense re
potential evacuation

.

#
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S
10:30 State adYisegresidents with 10 miles to stay

indoors

10:47 . ' NRC. decision to dispatch H. Denton to site
.

'

M
12:03 NRC Chairman recommends to PA Governor to evacuate

pregnant women and pre-school children in 5-mile d's.s

1:25 .
NRC Chairman meets with President; NSC comene's

-

afterward
L

' 2:00 Denton and 12 staff arrive at site
by helicopter; cenfers with President.

'

2:30 NRR Operations Center near site: notifications to
President and Governor

3:30 83 NRC personnei on site.

M SATURDAY, MARCH 31

9:-20 Phone contact with NY Radiation Health Bureau

. 12:00 Phone contact with FDA re supplies of potassium
iodine.

MO(
10:45 NRC informed of lanned sabotage attempt.

M SUNDAY, APRIL 1
'

"

11:10 97 NRC personnel on site

M 5 /
NRC establisheA 37 rad monitors at distances 1 to

g12milesfromplant
All licensees with E&W reactor $ centacted; inspectors
dispatched

2:15 -27 President Carter on-site Unit 2 Control Room

.

**
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COMPANIES.AND AGENCIES REPRESENTED ON SITE

Ahotors,Inc.'

Arge pe Lab

hh ~

!
Bechtel

'
- (AvM d6

ivnb O d d" y ae u .,

Besten Edison $(W !C <.

Bureau cf Land Mgat g @L b

N. - ygC$$Md * CCalgen e '

I6
. Capalupo & Gundal gg ,

{ dggg(p I
CAI ,

-

Catalytic
,

-

Ch e.?.. Nuclear

Combustion Engineering .
,

Con =cnwealth Edisen

DOE

Ouke Power

EG & G (ARP5)
.

Energy. Inc.

Endachez~

Florida Power & Light

L.H. Focht & Son

General Dynamics
,

,
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GE

GPU

'

BPUSC

Gflbert Cecconwealth
.

Gilbert Associates

Halliburton Services ,

'-
Harshav ,

,

HEW

Hartford Steam Boiler -

IBM

IBM

JCP&L

Keystone Helicepter
.

Lucking Brothers

Mitre Corp ,

Hadesto

NASA-DOE
'

Nuclear Support Services
-

NUS
.

Oak Ridge National Laboratory

Ontario Hydro

Penelec
-

PP&L

Penn State

Penn National Guard

Philadelphia Electric

Pickard Lowe & Garrick'

' .
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,

Porter
.

Public Service Electric & Gas
.

Radiaticn P.anagement Corp Radiation . Services
'

Rockwell International

Self Photo One

Science Applications -

'

Stone & Webster Eng. Corp
,

.

SAI
.

Technology for Energy *

Tri State Laundries

United Engineers

Union Carbide

USAF

'

USDA Forrest Service
'

U.S. Dept of Interior -

United Telephone Co.
.

Vitro Services
-

.

VPS

Washington Power Service

Walters Septic Service

Westinghouse

EML(HAZ)
-

EPA

.

/
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Date/Tiee Source Activik
,

Wednesday, March 28
,

M
None Incident sequence begins.4:00
epenbons CzMWW Lauv.see deeGa.us. site em*aenef-(;So
SP Followup w/PA Licensee notifies PEMA of st7:02

emercency, t

7:10 - 7.45 Region I
' '

Licensee atter: pts to contact
Region I. Duty officer and
Dep. Director officer enroute
to office when beeper sounds.'

c. h., c.'l'24
2;; > 1- L o r Licensee declares-7: C 3---

general emergency.

7:45 8:eg. I Upon opening switchboard,
Region I receives message from
licensee

- 7is0 Reg. I Region I contacts THI centrol
room; maintains open line.

7:55 Reg. I Region I classifies event as a
Level 1 severity incident in
accordance with Region I
incident response plan.
Rc3jow T.

8:00 Reg. I K L :M; m '2"6 Inc.ident
Response Cent.er acti'vaten;
John Davis, HQs., notified by
Boyce Grier and also by Public
Affairs (Fouchard notified by
Region I Public Affairs).

8:05 Various John Davis orders Hqs 6perations
~

Centeractivated. Region I
State Liaison attempts to

contact PA Bureau of Rad.
Health.

8:20 Reg. J Region I contacts independent
measurement van (at Milistone
site) and orders it dispatched
to THI site.

.

.

176 052
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Date/ Time Source Activity

8:23 .C; c -: t i . ..s- Phone call from Weiss and
-

cc, - e;- Moseley to C;.t.. ' 07 Grier;
John Davis calls Gossick, .~cepe-
who is not in.

8:30 Reg. I PA State Police infor=ed that
NRC emergency vehicle would be
en route. .

. .

8:25 Incoming Tel. Log Gossick calls Davis
. -

8:31 OC Tape Moseley notifies Stello &
EisenhutjStello says he will
send radiological experts to
OC

8:32 OC Tape John Davis calls L.V. Gossick

8:34 OC Tape John Davis calls Denton's
office; speaks to Case.

8:35' OC Tape Davis calls Hendrie's office;
speaks to Bill Dorie. Several

- calls made to isach Hendrie;
finally contacted by at

(olace) ( AM).

8:40 OC Tape Hike Vilbur calls Boyce Grier,
obtains technical information.

8:45 Reg. I Fiveinspectors(includingHPs)
ly;;;) with radiation monitoring
equipment leave for site.

8:46 OC Tape Davis calls Dorie, asks for
Ccmm. Gilinsky in Chairman's
absence; Gilinsky not in yet.

8: 48 OC Tape Dudley Thcepson notifies Tom
.

Carter, HMSS. No RMSS action
required,

8:49 OC Tape Ward notif ies J. Davidson,
HMSS to make IAT notification.

j

8:50 Reg. I Log Licensae calls Reg. I witn
current status reDort. _{0p_.

T . _ f c . .% . ... . . : . . ^ . '. -
o : ...s;'.. ..c. c .',

.

o

B
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Date/ Time Source Activity -

8:50 Reg. I State Liaison contacts PA
Bureau of Rad Health

~

8:55 OC Tape Gossick atte= pts ao reach
Gilinsky through Bill Dorie
and through Gilinsky's office.
Gossick talks to John Austen
and suggests that Dorie personally
notify the Charican.

.

8:57 OC Tape Davis notifies Ccomission
-Abearne.

8:59 OC Tape Bernie Weiss calls 00E Energency
Operations Center

u> u.d.
'

9:00 OC Tape Bili js-*e a informs Randy Pine
(CA). Randy Pine indicates
that she will inform local
Congressmen (Heinz & Schweiker)
and Rep. _ ,.

9:00 Reg. I Second vehicle leaves Regien
'

for site (investigator plus
inspector); Region I contacts
RAP who has already been
notified; two teams organized
and standing by.

9:02 OC Tape Weiss notifies E?A (Floyd
Galpin)

9:08 SP notes Joe Fouchard cal'Is Carl Abraham.
Reg I Public Affairs

.

9:10 OC Tape Gossick calls Congressional
Affairs Office. Randy Pine
informs Gossick that CA had
received several inquiries

- from local Congressmen.

9:00 Bob Ryan Ryan notified by SS Region I
personnel. Arrive &IRACT

-

9:35am

.

#
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Date/ Time Source Activity

9:10 to . .

'

0' A OCA places call to majority9:30 C

and minority staffs of House
of Subcoccittee en Energy and
Environment, House Subcc: nit +ae
on Energy and Powei :nd Senate
Subec=mittee en Nuclear Regulation
as well as Senators Hein and -
Schweiker and Rapresentatives

-

Walker and Ertel ,to adivse of
declaration of site emergency
ac Three Mile Island

9:06 OC Tape Bill Ward informs Cc=munications
'

Branch

9:10 OC Tape Grier calls Moseley to explain
technical aspects of incident.

9:11 Incoming Log Gilinsky calls Gossick and
Davis

'
9:16 OC Tape Foucnard notifies DOE Public

Affairs Office (Bob Dulin).
AFTER 9:15 AM

Other NRC personnel began arriving at Incident Res 'onse Center (OC Tapes
not yet scanned for times after 9:16 *.)
9:15 OC Notifications White House Situation Room Log

contacted .,

9:27 Incoming Log Defense Civil Preparedness
Agency (DCPA) Calls Joe Hegner

10:05 PN73-67 Reg. I response team arrives
at site

10:05 deg. I - Reg I contacts EPA Hes. (Also
attempts to contact EPA:III)

10:05 Reg. I Reg I contacts EPA Hqs. (also
attempt- 'o contact EPA:III)

'

10:03 -
10:10 Reg. I Discussion v/RAF re ARMS

aircraft survey. ARMS recple
put on standby

.

f

.
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Date/ Time Source Activity

10:15 Reg. I Onsite teen informs PA Rad.
Health that they are available.

for questioning.
.

10:16 Incoming Log Conference call: All
Commissioners and Davis

_

10:20 SP tog Telephone to PA State Rad
. Health Dept. (Gerusky not

available). Call returned at
10:45 (1st liaison established
by Hqs) subsequent calls every
hour or two, starting about
5:25 pm to discuss status af.

- sampling and monitoring.

10:30 to
11:30 OCA OCA calls principal oversight

committees (including appro-
priations subcommittees) and
Pennsylvania representatives

- from vicinity of site to
advise of release of radioactive
materials.

10:30 Reg. I - Reg. I contacts Delaware

10:40 Reg. I Reg I contacts PA Governor's
action center .

10:45 Reg. I Reg I contacts NY State Energy-

Office -

10:30 PR!79-64 First Press Release based on
Preliminary Notification

10:40 SP Log Press Conference (from where?)
. patched through to PA Rad

Health Dept.

10:55 SP Log Telephone call to PA Civil
Defense (second call to Operations
Officer at 11:30 am).

10:58 Incoming Log White ce Duty Officer to
Weiss

11:00 Reg I Second leam arrives at site,

and in control room

.

/
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Oate/ Time Source Activity

11:35 Reg I FPA Region III contacted

11:45 Reg I NJ Dept of Energy contacted
, ,

11:55 Reg I State of MD, Power Plant
Siting council contacted

PM

12:04 Reg. I EPA Region III contacted
_

12:10 Reg I DOE (Valley Forge Office)
. contacted

12:30 OCA- OCA calls principal oversight
:ommittees and PA represen+a-
tives regarding latest infor-
mation (In response to request
from Henry Myers for technical
information arranged for
briefing by,Mr. Stello)

1:00 Reg I Third vehicle departs for site

1:00 Reg I Reg I contacts MD Health Dept.

1:01 Incoming Log Stello calls Henry Myers.

r
SPLo[g SP calls VA Civil Defense e1:12

v -u :.n -

1:30 DOE logs DOE advance party establishes
ccmmand post at , Capitol City
Airport

2:15 DOE Logs ARMS helicopter arrives at
site and t.egins tracking.

2:30 00E Logs BNL RAP arrives Capitol City
Airport; sampling begins

State liaison contacts Governor's2:45 Reg I
.

office Connecticut
,

3:00 SP Log Proposed NRC Press Release
cleared with PA Rad Health
Dept

3:45 PH 79-67 HRC

.

'

176 057 -
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Date/ Time _ Source Activity

4:00 OCA Telephone briefing for Senate
Subcomittee on Nuclear-

Regulation and Senator Heinz

5:00 PK 79-65 Second press release issued

5:15 Reg I NRC mobile lab arrives at site
6:00 Reg I Fourth Reg I vehic1h leaves -

for site '-

7:55 SP Log Call to PA Rad Health Dept
(ARMS data shows count is up,
status of BNL monitoring
activities).

6:15 SP Log PA Rad Health Dept acknowledges
- receipt of ARMS data and says

they are keeping Governor
informed.

8:17' Reg. I Log Reg I notified of decision to
send NRR team to site; arrival
expected next AM.

8:30 Reg I Fourth vehicle arrives on site
8:30 - Reg I NRC, State, RAP Team brief
4'45 6-6 Lt. Governor Scranton
9:00 Region I Log Reg I notified that Salem

providing equipment

9:00 SP Log SP verifies (how?) that FAA
has not been notified.

10:00 -
11:00 Reg. I Reg I participates in Lt.

Governor's press conference

11:30(FM)-

:30 (b$ Reg I Team briefs Governor Thornburgh

N f h. Y A.. .

176 058
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ThuredayAMathWh
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9 2:15 PR #79-66 Press Release

1:00 SP Log SP notifies Defense Civil
. Preparedness Agency and reads

press release.
'

2:00 SP Log SP telephones PA Er.ergency
Management Agency, reads ?ress
release -

@2:10 SP Log SP tries to telephone Health
Center for Disease Control
(Atlanta) (PA radiological
Health says they will try
again in morning).

8:30 SP Log SP calls H. Calley, EPA, to g
- read press release and suggested

he call Gerusky and offer A
assistance
%>o aAd.;-H cucQ MCICS

9:00 Reg I g(6 people) dispatched to site
9:30 SP Log Food and Drug Administration

calls and offers to have
Baltimore Field Office provide
assist'ance in looking at food
pathways

10:25 PN-79-67A 2 n:? ESSM
11:00 SP Log SP tries to contact NY Bureau

of Radiological Health (call
completed at 12:17 pm)

11:05 SP Log SP calls NJ Dept. of Health,

11:30 OCA Chairman Hendrie and HRC staff
brief members of Subcommittee
on Energy and Environment,
other Members of Congress, and
Congressional staff on status
of incident,

11:45 SP Log SP calls Delaware Rad-Health
Dept. .

M
12:05 SP Log SP returns call to Gov. Ray's

(Washing'wn) assistant.
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Date/ Time Source Activity

12:10 SP Log SP calls W.VA Rad Health
contact. ~

12:15 .$P Log SP calls Va. Radiological ~

Health (call finally completed
at 1:15).

Approx. Hoon unverified Strasma (Region III PA liaison)
on site; Vollmer +7 (NRR) -

arrive on site. t

12:00 -
1:00 . Reg I Vehiclas 6 and 7 on site

(total IE personnel,; 17) [hg
,

2:15 Reg I Congressional group (Hart,
Udall, Heinz, et al) arrive

- observation center; receive
briefing.

2:40 SP Log SP telephones Fish and Wildlife
Service.

H-
3:00 PH-57E Licensee pulls thermolusi-

A nescent dosimeters from 17
fixed positions located within
a 15 mile radius of site.
Dosimeters had been in place
for three months and had been
exposed for about 32 hours
after incident. Only two
dosimeters showed exposures
above normal levels.

3:01 SP Log SP briefs (by phone) Hd.
Radiological Health on status
of samples.

3:20 Reg I State liaison contact with
Vermont

3:15 - are
6:30 Reg I NRC representatives 3 called to

.

State Capital to brief Governer
and Lt. Governor prior to
Governor's 5:00 p.m. press
Conference.

L
3:35 SP Log 4 Health,5P gives status

briefing.

EsrespwCN'Mf*'f *

Mi mesol-o . L .0 -

176 060 -



*
--

.

- 17 -

Gate / Time Source Activity

5:55 Reg I Log The Executive ManagementIeam
dire;;ts the licensee to stop,

dumping all water. RI notifies
,

HQ that stopping the dumping
will cause backing of water,

into the Turbine Building.
(Late entry - the licensee has
been dumping water to the
river -- the water is within -

T5 limits WRT contamination.)

6:00 Log??? PA Rad Health says NRC can
make decision on rad. water
du=p without checki_ng further
with them.

6:10 Reg I Log Licensee notifies NRC that he
- is stopping the discharge

5:30 Reg I Log Briefings provided by Het.
Edison to Senator Schweiker,
Congressmen Gooding (York),
Mike McCormack; Waller
(Lancaster), Weidler (L.I. ,NY)

6:00 PN-678 . NRC requests Met. Edison to
terminate release of slightly
contaminated industrial waste.
Permission to resume release
granted at 12:15 am and
coordinated with State. State
press release issued,

4:50 -
7:00 Reg. I Hultiple attempts to reach

EPA:III concerning industrial
waste dumps; finally contacted
at 7:00 p.m.

6:35 SP Log PA Rad Health calls back and
asks HRC to hold river dump
because of Governor's concern.
SP provides update on ARu.5
data.

7:05 SP Log Offer from 00E Emergency
Assistance contact (Joe Deal)
from Harrisburg airport.

8:30 Reg I Call to Governor's Aide to
inform of core damage
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Date/ Time Source Activity

G:co -
8:30 SP Log Updated status reports to MD,

WA and US Bureau of Rad.__

> bw4 R.eg.I Q Hea1th
,

[ Reg I Log Periodic Ahi flights begin;ccotinue at hour intervals

QdtFPit-4 (Shr!ree (ASW>bd.

10:05 SP Log PA Rad Health says "go" if HRC .
wants to have water du= ped.

10:12 Reg I Log Industrial Waste Discharge
verified to be off.

.

,F ridayiMarch 30 .

'

AM
T2: 05 - Reg I Log EMT asks IE/ site to relay to

Met. Ed that NRC says OK to
release industrial waste.
Notify NRC when release
commences.

2: 06 Reg I Log Industrial Waste Tank over-
flowing onto ground

5:35 Reg I Log- Fire in Unit One Aux. Building
Basement - (picked up from
intercem). Fire in ventilation
system.

8:00 SP Log Status report to EPA.

8:20 SP Log Status report ot FDA, Bureau
of Radiological Health

8:30 SP Log Status report to Md. Rad
Health

8:50 SP Log Call frem FPA requesting
status

9:00 Reg I Control room personnel (Unit
1) hear announcec:ent that
evacuation in a 10 mile radius
around plant has been recommended
by NRC.

176 062
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Date/ Time Source Activity

9:05 Reg. I Onsite inspector calls Region
to Verify that above was true.
Were' told recermendation was

~ '

not official.

9:25 ' Reg I Log State notified of release;
,

evacuation rumored; site does
not plan to call for evacuation.

9:15 - ~

10:1C SP Log SP calls PA Civil Defense .re
potential evacuation ~

9:50 PN 79-678 JJ' 070- Issued -

10:00 Reg I Log Some confusion exists because
State evidently has recommended
evacuation of Middletown (Doc.

_ Collins). Plant /NRC has not
recommFded evacuation.

h

10:25. Reg I Log Communication Lost with Unit 2
Control room

10:30 -
10:45 Reg I Log State has advised residents

within.10 miles to go inside
and shut windows. NRC position
remains: no evacuation /
unnecessary to take any special
precautions.

10:47 Cos t. Tel. Log Conference call between Gossick
and Commissioners: decision
to send Denton to site.

.

11:00 Reg. I Unit 1 Control Room beccmes
aware that an evacuation was
suggested by Governor.

11:40 Cmsr. Tel. Log Hendrie and Governor discuss
evacuation.

00$
11:45 Reg I Log Releaseat11:09for/(15secs.

12:03 Reg I Lc; Chairnan of NRC recomcends
taat Governor of PA evacuate 5
mi. radium.
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Date/ Time Source Activity

12:07 Reg I Log EPA, Region III advised of
evacuation recommendation.

,

12:30 Reg I Log The NRC evacuation recocmenda-
- tion is changed or is clarified-

' as follows: pregnant wecen
and preschool children in the
5 mi. radius should be evacuated.

- This recommendation to Gov. .

PA - not'public. . Dr. Langford
of EPA is notifie'd of this
change.

1:00 SP Log Another conversation with FDAA
re Governor's recommendation

,

for President to call National
Security Council meeting at
1:30.

_

1:15 -
1:30 SP Log Calls to MD, Delaware, NY, NJ

VA, W.VA Rad Health regarding
Governor's recommendation.

1:25 cmsr. Tel. Log Hendrie conference at White
House followed by 1:30 p.m.
NSC me_eting.

1:30 Reg I Another vehicle (2 HPs) departs
for site.

2:00 Mossburgi Denton +12 arrive by.
Gossick Notes helicopter at site; National

Security Council called,
President wants to talk to
Denton,

2:20 Mossburg, NRR Operations Center
Gossick Notes established at nearby residence;

notifications +4 President
Carter and Governor Thornburgh.

2:30 Reg I Director and Branch Chief plus
2 HPs dispatched by heliccpter.

4:00 Reg. I Helicopter arrives at site

( ge .t Wme, kerr +5 c.erNos
(4: 30 Unverified gt tite to assist IE Health

Physics.

(A W.qb A sQn
E UV } So c yt k d?fc.

h i g-

-
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By this time, 83 NRC personnel are on site and in vicinity (5) IE, 4 SP,
3 PA, 25 NRR).

*
6:30 PR No, 79-67 Press release "no iminent

__ f -
dancer of cara melt; technical~

experts (Denton et al) on
S A v 4 , WtrcM 3-( - Site"

.

Date/Tice Source Activity
~ To neg i Log (Maccen) acting as Administrativec:

~

Officer reports the foll~owing:

- Trailer, manned by NRR (Denton)
and the White House Comcunications
Group _is now behind the Observaticn
Center and wired for use.

Additional Trailer by 2145
~

-

f
will be wired with 6 telephones.

~

Boyce Grier is downtown in-

Harrisburg at a Press Cenference
w/5tello, Denton, Governor
Thernburgh.

- Air National Guard Unit at
Harrisburg Int. Airport avail-
able for assistance.

1 SP Log Coordinating meeting held at
Capital City Airport (EPA,
00E, PA Dept. of Environmental
Resources, FDA, NRC).

3:50 SP Log Telephone call from Bettis,
Radiological Assistanco Team
at Command Post at Capital
City Airport; analytical
equipment in airport hangar.

6:00 Reg I Log Oak Ridge man believes he can
use the Loose Parts Monitoring
to tell the size of the bubbic
in the vessel.

6:25 SP Log Call from PA Civil Defense;
status update.

M Pub 1'c Affairs Center activated
^ 9: 00 at site; limited operatien

until April 1.

.

1/6 06s
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Oate/ Time Source Activity

F%ut
A :30 SP Log Trailer moves just outside8

plant gate; NRR cperationss-

center in full force.
,

9:17 'SP Log Call from HEW asking what.

their role would be if evacua-
tion necessary; NRC says PA
Civil Defense har lead; . status -
update. - -

9:25 SP Log Call frco CEQ; status report

9:20 SP Log Call from NY Rad Health Bureau;
.

status report.

10:00 SP Log Call from Defense Civil
Preparedness Agency; status

- report.

EU

12:00 50 Log Conversations with FDA-Bureau
cf 12:30 Radiological Health
re supplies of potassium
iodine.

2:00 SP Log PA Rad. Health Dept agrees to
refer all calls relating to
health catters to NRC.

3:26 Casr. Tel. Log Commission meets in Bethesda
at Operations Center.

4: 25 Cmsr. Tel. Log Hendrie and Governor confer
via telephone on status.

5 00 SP Log NRC informed that Governor, W.
'/a. had activated State
Radiological Assistance Team.

10:45 PH-67G NRC representative (Stello?)
at facility informed that
sabotage attempt would be made
during the night. FBI, PA
State Police and licensee
noti fied.

176 066
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Oate/Tice Source Activity

Sunday April 1
~

~1:30 SP Log SP calls 00E Cemend Center
(they do not know where EPA

-

people are); also calls PA
'

- Rad. Health; EPA lab is next
door but no one is there.

8:13 SP Log SP calls PA Rad Health (DOE
~

will collect all Bath and
transmit results to NRC).
Meeting scheduled at 8:30 to
set up coordination.

9:36 SP Log Contact established by Lubenau/Yaden
at PA Rad. Health offices.

11:00 Reg I Log NRC Fersonnel on site (65 I&E;
27 NRR; 5 others).

PN-67H NRC establishes 37 TLD stations
at distances from 1 to 12
miles from piant.

PN-67H All utilities with an operating
E W reactor are sent an NRC
Bulletin to; (1) provide
informatien on TMI-2 incident
(2) require a prompt review of
their plant conditions, (3)
ta'a action to prevent such an
i nt . i dent. HRC inspectors are
being sent to each heensed
B&W reactor to provide increased
inspection coverage.

2:15 -
2:27 Reg I Log President Carter is on site in

Unit 2 Control Room.

8:40 Gossick Notes NRC calls 00E/EOC to request
cleanup of AUS Building.. .
General Public Utilities
requested help.

Monday Acril 2
'N

3:35 Reg I i.og Hqrequests licensee to send
sa:nple of containment air
(2330 sample) to Settis.

b b O b j'
'
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Data /Tiet Source Activity

5:50 Reg I Log Phone link drops out/HQ will
try to re-establish conference

~

call.

6:25 Reg I Log Phone link re-established
[d.

~

mdnight Gossick notes Denten briefs Governor of PA.
.

k.

.

.
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Q. Describe the fuel damage that may have occurred during this

! accident.
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AlTACl! MENT 1

PRELIMINARY RECOMENDATIONS
t

RECOMMENDATIONS:

(1) Verify that the auxiliary feedwater systen is properly aligned and
operable (including automatic actuation.) in the event of a loss of all
"in feed flow, auxiliary" feed flow is essential for core cooling (ECC5
is not intended for this condition in a Westinghouse Plant.)

(2) Verify operating procedures for failure of a relief of safety valve
to close, failure of a pressurizer relief valve to reclose is considered
an ASME upset condition. There procedures should rcegonize that the
pressu- 7er will fill with water and that water could be vented if
containment in the pressurizer relief tank failure disc. These procedures
should recognize the following points:

(a) Ihc isolation motor operated valve should be left to stop RCS
blowdown through a power-operated relief valve when RCS pressure returns
to a pre-relief valva actuation pressure.

(b) Pressuri7er steam hubble will continue, pressurizer will be
water solid and waste relief will result, and this is to be expected.

(c) ECCS maintaining pressure, ECCS flow is necessary to maintain
RCS pressure wtll above that corresponding to saturation terpcrature in
hot leg or core cutlet.

(d) lleat removal and cooldown by steam generator is needed.

(c) ECCS ocpration should continue until cold shutdown (below 200
degrees F) reached with further heat removal by RWR.

(3) Recheck procedures for containment isolation and pumping from
containment building sump to auxiliary building lielic waste storage
tanks,1.E. , sump pump opera t ion.

(4) Procedures should assure minimized accessibility in auxiliary
building equipment in the event of radioactive water in' auxiliary
building systems,

(5) Revicw the plant procedure regarding control of hydronen
in containment.

/

.
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STATION CHEMISTRY PROCEDURE 1810.2

NPDES - OPERATIONS RESPONSIBILITY

1.0 PURPOSE

The purpose of this procedure is to outline the Operations Department
,

requirements for compliance with the National Pollutant Discharge
,

El imination System (NPDES) Permit.

2.0 DISCUSSION

Operations responsibility in compliance with the NPDES is in the

area of monitoring and reporting of the following parameters for

the effluent points discussed in the permit: Flcw, Temperature,

and Heat Rejection. The Operations Department is also responsible
.

for proper operation of the systems which effect the above parameters

as . ell as the water quality of the process fluid effluent from the
_

plant. Unit I operations shall be responsible for everything in

this procedure except; The Unit II Neutralizing Tank and the Unit

II Mechanical Draf t Cooling Tower.

3.0 REFERENCES
.

3.1 NPDES Permit C00992

3.2 OP 1104-18

3.3 OP 1104-37

3.4 OP 11C4-40

3.5 0F 2104-2.11

3.6 OP 2104-3.8

3.7 OP 2104-2.5

4.0 ECUI??ENT '

.. .

- None Required

,, , . ,

1.0 u vi t -

_

'

;
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5.0 PROCEDURE

5.1 Monitoring Requirements

NOTE: See Figure 1810.2-3

5.1.1 001 Combined-Mechanical Draft Cooling Tower Blowdowns

5.1.1.1 Flow - Flow is measured by a continuous strip chart recorder
,

FR-146 on panel PLF in the Unit 1 control room. An integrator

is built into the recorder.

5.1.1.2 Station Temperature - Station Temperature is recorded on TR-

896 on panel PLF in the Unit I control rocm. (Red Pen)

5.1.1.3 Heat Rejection - This parameter nas no requirement for routinely

reporting; this limit cannot be exceeded without exceeding the
,

temperature limits of plant effluent.

5.1.2 002, 003, 004 Emergency Cutfalls
_ - - - - . _ - .

5.1.2.1 Flow will be .ca1culated every 2 hours when any change in river
,

water pump combination is made via the calculational method

given in CP 1104-37 Mechanical Draft Cooling Tcwar and 2104-

3.8 Mechanical Draft Cooling Tower.
.

5.1.2.2 Temperature will be monitored using a thermometer immersed in

the effluent stream 5 times per day as directed in OP 1104-37

and OP 2104-3.8.

5.1.3 101 Treated Sewage Effluent - Not presently operational; flow

will be measured 'via integrator and flow meter.

5.1.4 103 Preccerational Cleaning and Flushing Settlina 3asin_ - Flow

is measured using manufacturer's pump curves. Discharge is in

accordance with Special Operating Procedures. ~

_

i5.1.5 104 - Matz - When Waste Treatment facility is complete, no

direct discharges are expected. Until such time this discharge

.

l76 075 i2.0
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point is controlled by interium measures to limit impact of

discharge. Flow is estimated with "stop watch and bucket".

5.1.6 105 Neutralizing Tank Discharge - Flow is monitored by measuring

the difference in level when the tank is drained using LI-166
,

on the IWT panel.
-

.

5.1.7 107 Waste Treatment Facility 2ffluent - Flow will be monitored

using a flow meter. (FM 342)

5.1.8 l_08 Waste Neutralizing Tank Discharge (Unit 2) - Flow is

monitored by a local flow indicator FI - Later.

5.2 Comoliance With Discharge Limitations - Imolementation and Reporting

NOTE: Implementation of measures required to assure compli-
,

ance with the NPDES permit are contained in both

operating procedures and response to alarms.
_ _ _ _ . _

5.2.1 001 Combined Mechanical Draft Cooling Tower Blowdowns - OP

1104-37 Mechanical Draft Cooling Tower and 2104-3.8 Mechanical

Draft Cooling Tower are the implementing procedures to assure

operational compliance relative to not exceeding the temperature
Uof 87 F discharge. Reporting of ficw and temperature is in

accordance with the " Monthly Data Report" Form 1810.2-1.

Assurance that the operator will be aware of the high temperature

(87 F) condition is via an alarm in the control room.

5.2.2 002, 003, 004 Emergency Outfalls - CP 1104-37, Mechanical

Draft Cooling Tcwer, and 2104-3.8 Mechanical Draft Cooling

Tower implement the requirement to calculate flow and record

temperature for this point. Since this discharge point is
~

expected to be rarely used reporting data sheets will be

devised at the time as the need arises.

6 D e' 6 53.0
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5.2.3 101 Treated Sewage Effluent - An operating procedure will be

developed for this equipment prior to its operation.

5.2.4 103 Pre-Operational Cleaning and Flushing Settling Basin -

Special operating procedures control the proper discharge from

this point and specify flows to be recorded.
.

5.2.5 104 - Matz - When Waste Treatment facility is complete, no

direct discharges are expected. Until such time this discharge

point is controlled by interium measures to limit impact of

discharge. Flow is estimated with "stop watch and bucket".

5.2.5.1 Turbine Building Sump Discharge - OP 1104-40 governs the

operation of the turbine building sump pumps SD-P5. Reporting

of flow is via the " Monthly Data Report" Form 1810.2-2.

5.2.5.2 103 Waste Neutralizing Tank Discharge - .The discharge of the ______. _ _
_

Neutralizing. Tank is in accordance with OP 1104-18 " Discharge

of Turbine Plant Neutralizing Tank". Reporting of flows is

via the ""onthly Data Report" Form 1810.2-4.

5.2.5.3 107 Waste Treatment Facility Discharge - Flows are reported

using Form 1810.2-2.

5.2.5.4 108 Waste Neutralizing Tank Discharge (Unit 2) - The Discharge

of one neutral.izing tank is in accordance with 2104-2.11.

Reporting of flows is via the "Montihy Data Report Form 1810.2-

4.
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NPDES MONTHLY REPORT - OPERATIONS OUTFALL
001 PLANT EFFLUENT

.

FRCM CR0 LOG

O @ '

Plant INTEGRATOR
*

DAY Effluent READING DIFFERENCE

I

I

i

l I

i

i

I l

!

l

;
_- __ _ - _ _ ..

I !

t i

i !

I I
I t

i

|

I

| |

| I

I

I I

i

Total @ l

M. Gal.
MAX. Colu.T.n 2 Gal / Day x T66 gal. MGD=

M. Gal.
6MIN. Column 2 Gal / Day x 10 gal. MGD=

Average = Last Day Month (Col.1 bottom) (CCCCC)
=

Last Day Prev. Mo. (Col. I top) (00000)=

Difference 3 cal. M. Gal. -

Average = ? Days in Mo. day x iCo gal. ==

MGD

- cc: Acmnistrator - iMI
NPDES File -

-

''0
-

G

176 0/8 j



-

.

.,

1810.2
~

-
''

.

Revision 2.

06/23/78

OUTFALL 001 PLANT EFFLUENT

4 Max. and Min. Discharge Temperature: ,

,

Pick off max. and min. " Station Effluent Temp." MAX = F

from previous month's 24 hr. daily log computer g
printouts MIN = F

,

Average Discharge Temperature:
Sum of ALL " Station Effluent Temp"

= -

g
Readings for Entire Month = F

Average = ? Days in Month X 24 days X 24 -_.

.
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FLOW AND TEMPERATURE M0flITORIllG FREQUENCY - NPDES FERMIT '

Form 1810-2.3
OUTFALL FLOW TEMPERATURE HEAT REJECTION *,

001 Continuous Continuous Calculated
Moni tor . Record (2) (3)

002 (1) Continuous Immersion Stabilization
Calculated 5/ Day (3)

'
, ,

003 (1) Continuous Imersion Stabilization>

Calculated 5/ Day (3)
~

'

004 (1)
'

Continuous Immersion Stabilization,

Calculated 5/ Day (3)

101 Measured 2/ Month
co

b 103 Measured 2/ Month

104 fleasured 2/ Month

105 Measured 2/ Month
e .

107 Continuous

108 Measured 2/ Month

(1) EPA must be notified within 48 hours af ter discharging from' these outfalls.
6(2) lleat rejected to river shall not exceed 758 X 10 BTU / Hour or a maximum effluent temperature of 87 F.

(3) The discharge 001, 002, 003, or 004 ghall not cause a rise in the river temperature of more than 5 F
! above the ambient or a maxiinum of 87 F whichever is less; not to be changed by more than 2 F duringg

{ any one hour period.
Os

'
t

I c3 .. !
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#105 - flEUTRALIZED WASTE TAtlK DISCllARGE '

Data Sheet # 1810.2-4 ,

From OP1104-18 Data shs. '

]
-

.

from IWT Operators Desk cal @ gallons '-

fleut. Tank Level OMinusG=Diff.@ @x 3396 i E = Discharg. @ Time @ Time @ Diff.'Discharge @ Empty Tk. O Full Tk. s tart end (mi n.e)# Days Data Level (f t.) Level (ft.) G Difference (ft.) (D Gals. Discharged
_

_

_

_

_

_-

~

l

p @ @ ' Total -

o

Max. & Min. Flows:
M. Gal.Basedonb$,i. Time MIfl. FLOW per day froir. Col. 4 = flin. Gal . in any day = gal . x T6D Gal. = MGD

to Drain Tank
~M.6

# ~
MAX. FLOW per day from Col. 4 = llax. Gal. in any Jay = gal. x lij Gal. = MGD

Averg e Flow:
Tota 13 als. disc M 10) gal ' it. Gal .

days x 106 Gal.Average = Total calendar days in =
MGD=

which discharges occurred.
O

lotal time discharge occurred (from 8 total,' Minutes $FM
cc: TMI ADMIrllSTRATOR

R{5.8
-

u;s fiPDES FILE s . k>
2

C3
CD
rN.:

.i t & 869n'a0 = 6
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DISCliARGE 108 UtilT 2 f4EUTRALIZED WASiE tat 4K DISCliARGE I .' .*.

From Release Permit Form 1810.2-5
.

OP 2104-2.11 OP 2104-2.11

(Start (Gal.)1) l'ank Level(2) Tank Level
@ minus(2)G Gallons Disc (h).@ Time @ Time

Discharge

@(Min.)
=3 Difference

- Date Stop (Gal.) Started Ended.

.

~

__

'

'

i
_

_

_

. _ _ _

8
b

TOTAL h TOTAL @
u, ,

,

Max. & Min. Flows:
M. Gal.Based on Max. MIN. FLOW per day from Col. 3 = Min. Gal . in any day - gal. x 610 Gal. = MGD
M. Gal.

Gallons Discharged MAX. FLOW per day from Col. 3 = Max. Gal . in any day = gal. x 010 Gal._ Average Flow:
Total gals. disch. (7)

Average = Total calendar days in = gal. fl. Gal .
which discharges occurred. days x 6 p

10 Gal. = MGD d$
U E.*mTotal time discharqe occurred (from 8 total) = Minutes 32

~
' m

', cc: TMI ADMIT 4ISTRATOR
I4PDES FII.E

'c3
co '

W '

...m..... . .


