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Note - This staffing will hold for "normal" operations, but will be
adjusted as appropriate if planned events of a critical nature are :{)iiﬂ
scheduled to occur during a particular shift. All personnel will be ' E ‘7
on call in event of an emergency situation requiring augmented staffing.
Jess Crews
Dudley Thompson, IE,‘and £Ed Jordan, IE, have peen designated Operations
Status Officers. One or the other will be on duty at all times to assist
the EMT in keeping informed on the current status at the Three Mile fETSnd

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

being issued on TMI, and responding to Commission, Congressional, and

Executive Branch agency queries.

10
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Executive Management Team Staffing
NRC Qperations Center

Until further notice the Director and NRR and [E members cf the Executive

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

Daily
0600 - 0800 hours

0800 - 1600 hours

1600 - 2200 hours

2200 - 0600 hours

.

Director, EMT - L. Gossick
NRR - D. Eisenhut, or D. Davis, or
B. Grimes
IE - N. Moseley, or H. Thornburg, or
M. Howard
Director, EMT - L. Gossick
NRR - E. Case
IE - J. Davis
Director, EMT - E. Case or J. Davis
NRR - D. Eisenhut, or D. Davis, or
B. Grimes
[E - N. Moseley, or H. Thornburg, or
M. Howard
Director - To Be Designated by EMT
Director of preceeding shift.
NRR - D. Eisennut, or D. Davis, or
8. Grimes
IE - N. Moseley, or H. Thornburg, or

M. Howard

L2
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IE Director

Operations

Health Physics

TMI -~ IE MANAGEMENT SCHEDULE

Boyce Grier
Karl Seyfrit

Rick Keimig
Ebe McCube

Geo Smith
Gen Roy

8:00 am to 8:00 pm
8:00 pm to 8:00 am

8:00 am to 8:00 pm
8:00 pm to 8:00 am

8:00 am to 8:00 pm
8:00 pm to 8:00 am
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NRC SITE OPERATIONS CENTER
{Continuously Manned)

Stello/Vollmer

1. White House Line
2. 717-%44-0301

NRC SITE TECH. REVIEW CENTER
(0600-2400)

Mattson/Ross

1. 717-944-0601
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ke i Tk

1E Shift Supervisor
Unit 2 CR Opns Surveillance

Unit 2 CR Communications

HP Procedure Review

l.ud-!:nvlronmaqtnl Surveys

B e i S

-

SIS

IE SHIFT ORGANIZATION

; ,"!-e-_m"ml'll!'!q |t
W e

e

L/LERR 11T

April 9, 1979

0000-0800 0800-1600 1600-2400
E. McCabe R. Keimig B. Warnick
L. Bettenhausen R. Conte v. fnuru
D. Hinckley C. Rrown L. McGregor
Unit 2 Opns Procedure Review B. Jorgensen R. Wessman J. Dyer
Lead-In Plant Health Physicist G. Yuhas B. Greger M. Schumacher
In Plant Health Physicist R. Thomas L. Ewald B. Axelson ‘
In Plant Health Physicist T. Tongue G. Troup .‘(.. Thonus
In Plant Health Physicist L. Friedman D. Collins R. Curtis
In Plant Health Physiciet P. Clemons
J. Baird R. Zavadoski R. Miller
D. Donaldson D. Montgomery D. Perrotti
Environmental Surveys R. Paul R. Woodruff B. 0'Neill
Environmental Surveys D. Srenfawski H. Young W. Peery ke
Environmental Surveys J. Glean
Environmental Surveya N. Terc
Sample Analysis - Mobile Lab J. Everett T. Jackson J. K;ttan



W = N\MW\\‘% ‘
//ﬁ H R YEIRT R

Yos
P ’ “"
.:4' Wie O .
»-'. ¢
i " W ¢
{ ; i
.‘ - . l‘ . :
r C\H - .w [k b ? 3 3
Al t % Ny ] i . " "
' H | # 5 *
/. { ’ L= r -
+ o e RO
b i
»

1% (‘ S“-*-A\lﬁlumun_j
i t&P y T E e

4 nee ) m.‘,,...\..;;ﬁ ccivn

T

e 4 'l-dio AJ&Q

B S Miaksow ,fuz4

'- ‘ r?au MR
Viilwon, R
('mf_g.\_ LE 7
:“"}'” S, NRe T
i""*’*)‘o sCi‘ et EA
‘,_C.o/‘.l. NQ.IQ‘ '




> S KRC COMNAND

Snife St Eae
W, Denton , I day 3730
D, Massburg ' day /30
Sus Lynd ' night o W/2
J, Cook : : day b &/5
S. Zarnes day : /7 L6
J. Jchansen day % &/2
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Hars
R, fattson
0. Ross

T. Novak

E\ s, eza[

J.T.B2ard

R, Fitrpasrick
J. Herxjel
F, 7. Kuo
F. Cherny

Jaim Gil ua

Fanagement
Management, Tech. (oord.

Peview Team Loader
Reactar Systess

Reactor Systems
Instrunentation/Controls
Power Systeas

Luyxifiary Systams

Structurnrs

Rechanical Systlens

Quality Assurancd

Start
LI

1/30
3/30

L/6
4/6
L6
476
L/8
h/8

ks
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40114

Power Reactors

CY 78 (date inspection began)

Operating Power Reactor 68
Total items of noncompliance 1400
Total inspections 1959
Average noncompliance per reactor (Operating) 21.6

Average number of items of noncompliance
per inspection " ;
Three Mile Island 2 (50-320)
36 inspections .
17 items of noncompliance (Sev 1 = 0, Sev 2 = 14, Sev 3 = 3) 697 JNC 54-

Three Mile Island 1 (50-289)

26 inspections
16 items of noncompliance (Sev 1 =0, Sev 2 = 9, Sev 3 = 7)
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i by == ¢ v o o ok
e‘/' . (Dentrtd VEicrf et e 75., JIm STONE *" &k
. -4:00.a.m. - Unit at 98% power pﬂ: SUBIECT 72 FORTHER FEVIEW)
s/vGJS—' - Secondary pumps tripped due to a feedwater polishing problem. ,13
.;;:ﬁzﬁLC;- This resulted in a turbine trip and subsequent reactor trip on 1645553;

High Reactor Coolant Pressure. F/ﬂ.’ N(C OPC@
;:=#Fi§'7- A combination Feed Pump Operation and Pressurizer Relief-Steam
C:?ﬁ4ﬁ4:r{7: Generator relief valve operation caused a RCS cooldown.
- At 1600 psig Emergency Safeguards Situation occurred.
- A1l ECCS components started and operated properly.
- Water level increased in the Pressurizer and Saiety Injection was

secured manually approximately 5 minutes after actuation.

- The RCS pumos 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. Licen-ee notified Region of the incident.

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

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

8:43 a.m. Region I Response Team dispétched to site. =Hr- J i eenles

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,

5/;Jc é? using normal letdown 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 some heaters are in operation.

/ 175 128



- 5/:;<‘< 5

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
plans to continue a slow {(30F/hr) cooldoun, until the Decay Heat
Removal System can be placed in operation at 350 psi RCS pressure,
3500F RCS temperature in 1§-18 hours.

. mrrt 1 0 the north-ef-the plant  The ARM ¢ helicopier—is
¢ ’:@_ r7hrwas moving to

4:31 p.m.

4:47 p.m.

5:24 p.m.

5:39 p.m.

5:50 p.m.

6:02 p.m.

being-used-todefine—thelength—ef—thepiumer Adrwo=—mime=—tereis
DEeipebr=ten—tS-GrtfmHEVETEEn detecied Tn MTaiTetoRT—Pennsylvania,
which is located by plant personnel.

Decision was made to nr<; lhe Electro Mgéﬁéifc Relief Valve to
depressuff;e.

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. :

Just starting to steam on the A SG. Vacuum was established, at.the
condenser of 15", '

Valve between SG and condenser is not opgning - steaming has not
really started yet. Sending someone to investigate.

Started steaming from the “A" SG. Sg;ﬁngped slightly - using scme
makeup water.

Steaming in"A’'SG continuing - Plan {0 raise primary system press to
s

2000 psig to collapse any existing air/steam bubbles.

Z-

;?.g) \ 21%5;



6:35 p.

7:34 p.m.

7:36 p.m.

7:49 p.

© 7:52 p.m.

9:11 p.

5:15 p.m.

9:49 p.m.

A-loop appears to have 1ittle natural circulation.

Indications are that some of the bubbles are collapsing.

License has bumped the RCS pump - results appear to be

successful - not positive confirmation yet.

RCS pump seemed to have pumped successfully for the
10 second bump SG ,ressure went from 20# to over 200#. Have

to wait 15 minutes before bumping the motor again.

One RCS pump in A-locp has been reported as running -

estimates are it will continue to run.

RCS pump continues to run, looks like normal cocldown with

one pump will provide.

Mobile lab on site and is getting set up.

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.

Licensee is now venting through the aux. bldg. vents.

2z
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10:00 p.m.

10:04 p.m.

11:04 p.

11:13 p.m.

12:01 a.m.

12:29 a.m.

4:30 a.m.

Cooldown rate has now been established at 8°F/hr.

Licensee reports he now has PZR level indication and a

bubble has been established.

. Loss letdown flow. A1l waste tanks are full in both

units.

Approximately 200,000 galions of water in the aux. bldg.
to get rid of.

PZR Pressure - 1010 psig
Tc-292
PZR - Temperature 5500F _ -

No let down established yet.

PZR Pressure - 1066 psig
PZR Temperature - 5540F
Te - 2819F

Planning to open bypass valve around the let-down valve.

PZR Pressure - 980 psig
TCA - 2869°F

PZIR Level - 363"

PIR Level - 345

7 o



5:45 a.m.

5:45 a.m.

Waste transfer started to Unit 1 neutralizing tanks.
Approximately 70,000 gallon capacity left in Bleed Holdup

tanks.

PZR Pressure - 8957 psig
TCA - 285p

PZR Level - 350"

PZR Level - 542

TCB - 2859

SG A Pressure - 33

-G B Pressure - 38

Attempts to open PZR spray vaive ras caused increase in PZR

level.

Steam Generator A - Two Bypass valves are wide open.
Bleed holidup tanks have.75.000 g11lon capacity.
Relief Valve Letdown flow - 25 gpm.

Incore Thermocouple readings 207-6170 - Profile

available.

PIR Pressure - 8%2 nsig
TAC - 284

- 266
PIR Temperature - 535

iy
| 4



TAB - 284

SG A Pressure - 32

SG B Pressure~- 37

Tried spray, however, pressurizer level increased 17" in

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

4:00 a.m. The combination of RCS cooldown and loss of steam'through the presSuriigr
! /adrcale
relief valve resulted in shrinkage of the primary coolant until thsqwater ’
cr 0',«_' .

‘ oy dropped out of the pressurizer. and voiding occurred in the—balance of
slde S

the primary system.

Apparently the reactor coolant pumps were stopped befere—encugirwater
bc&qua‘ ot erm \C~r UﬁSH .
hed—been—pumped—into—the—primary—system—{bythe—£CCS) to—cottapse~the
shida é .
ve#ds-—in-onder—-tn_paeuen:...damge—te—recircu’ration—pump-sea!-s.

1-”

With the primary pumps stopped, %‘é-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 fuTg damage.

At some later time ECCS was restarted manually in order to improve cooHngl

5/. o Cg 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.)

C/IC{IU Au(';
Steam venting was 2ccomplished by opening the etectrenic relief valveg on

top of the pressurizer. This steam blows down to a tank in the containment
Mhen the capacity of this tank is reached (after a very short time) the
C/ LUure Q( alie w e
S // e steam 1s vented dxrectly into the containment, where it.is condensed, ithe
_5gsu+£4ng-waser—f%ows—+n%o—%he—c0ﬂta+nment-Famp-where—if—&s—ave%#eb%e—for
recirculytion-to-the-primary-system.

The source of the HPCI water 1s the borated water storage tank which is

/ 175 126



required (by technical specification) to contain at least‘e%0.000 gallons

St
Sk

of boratqu Over 140,000 gallons of this water was pumped into the primar)

system. J



Within Facility

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

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 rorthern sections within 50 miles.
Apprex. 2,000 man-rem COLLECTIVE COSE-FIRST DAY.
Approx. 1% of annual COLLECTIVE dose due to natural bkg.

10DINE

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

12,000 pCi/I - remove cows from pasture

120,000 pCi/l - control distribution of milk

~J

wn

~O
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Of'site 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
vegatation) indicate that there is no immediate threat to

public health and safety.

The offisite airborne radiocactivity is determined to be almost exclusively
from noble gases - primarily Xenon-133. There has been small amounts of
fodine 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 milliroentgens 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 radiocactivity.
* 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/l1 -
control distribution of milk)

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

) /4344 :
No detectable radiodines in air samples. MDA 1x10°9 uci/ml = (5%

State took 6 milk samples @ approx. 20:00 3/28. Samples were from

around the site with the sample taken approx. S mi. NW indicating 21 pci/l
I-131. "Cow on stored feed and in barn. No detectable iodine in any other
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 concentration 1x10-6 uci/cc iodine and

3 x 10°7 uci/ml particulates. 84,000 cfm exhaust rate.

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

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 Auxitiary 81dg 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. S mr/hr in control
room. Counting room out, using Region I van for counting radiation

protection samples. Offsite data @ approx. 1:00 0.1 mr/hr. Fans

restarted at 3:30.

Its good to restart fans to prevent jodine exfiltration by pulling a
negative pressure in the building and using charcoal filters to
absorb the fodine. The Xn-133 with a § day half life would get out

anyway.

/]



Light rain started at 1:00. Region to take rain samples to watch for iodine
washout expected to occur. Rain ended at approx. 5:00. No data yet.

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.

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 S
to the CVCS bleed (holdup) tank. The bleed tank is vented to the waste &
gas decay tanks so that the XN-133 should be collected on the tanks &
for decay.

Failed fuel most 1ikely 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
gite. Best estimate is 100-200 mrem range total over the last

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 attachea 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_ . radiation levels.

Primary sample sink approx. 200 r/hr. /g,,,/,-,,, 7 4y ;"‘fz




Time

0880
1000

1020
1100
1330
1400

1430
1830
1920

0100
0425
0430

1400
1500

1800
1930
2045

2300

0130
0600

Near & Onsite “onitoring Data

March 28, 1979

Location

Site Perimeter

North Parking Lot

Base of fontainment
North Gate

SE perimeter

400 ft. above cooling towers
North Parking Lot

North Gate

300 ft. above containment
North Gate

North Gate

N.W. boundary

March 29, 1979

North Gate
North Gate
West Boundary
South Boundary

mrem/hr
approx. 1
3
50
approx. 1
2

10
15
3
20
34
approx. .05-26
3-20

Significant Offsit2 Monitoring Date

Marcr 28, 1979

Middletown (2}mi. North of site)
Harr.sburg (approx. 8 miles North
of West Site)

Middletown

ARMS detected plume 16 miles
North-North East of Site

at approx. 5 miles from site
Middletown

2 Miles NNW of site
ARMS-detectea plume over
Harrisburg-nlume extends to
height of 3000 ft. & is 4-5 miles wide
at approx. 3-5 miles form site

Highspere are approx. 6 miles NNW of site

1-1.5
Background

approx. 1
.1-.3 Xenon 133
.3-.8 Xenon 133

approx. 1
12

.1-.3 Xenon 133
.3-.8 Xenon 133

3

Cimstead Plaze approx. 3 miles NNW of site 5

approx. 2 miles NNW of site
March 29, 1979

3 readings frem 2 to 7 miles N
Goldsboro - 1 mile due west of site

R

12

approx. 0.1
20
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PFEE UNITED STATES
7 ®ag 7': NUCLEAR REGULATORY COMMISSION
P 38 ‘j OFFICE OF PUBLIC AFFAIRS
B WASHINGTON, D.C. 20555

r

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 radiation
have been measured off the plant site. The maximum confirmed
radiation reading was about three millirocentgens per hour
about one-third mile from the site. At one mile, a reading
of one milliroentgen "“er hour was measured. It is believed
that this is principa'lly direct radiation coming from radic-
active material withir the reactor containment building,
rather than from release of radicactive materials from the
containment, Extensive efforts are continuing by the State
of Pennsylvania, the Department of Energy, and the NRC to
measure the amount of radiocactive material which may have been

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.
The 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 subsegquent activities of the licensee, the

. 2 Matropolitan Edison Company. -53{:
2 23
CIR. - ' £
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3/28/79

Ma Boae

The Nuclear Regulatory Commission has received additional information
from its inspectors at the Three Mile Island Power Plant in Pennsylvania
where an accident occurred earljer today. No injuries have been reported.

Radiation levels have been measured off tie plant site. The maxi-
mum confirmed rad{?ion 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 cuming from radiocactive 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.
radwoactive material which may have been released from the site. £ Typnical
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 radicactivity 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 previde water to cool the reactor fuel. The
pressure in the reactur system is being slowly reduced.

NRC has a team of six persons at the site. They will participate
in the NRC investigation of the accident. The results will be made public.
An NRC team also is being formed to monitor the post-accident activities

of the licensee.
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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 Harricburg, 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 radiocactivity
detected off the site. There is no indication of release off the

site at this time. '

Medtropol itan 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
emerging core cooling systems are being used to provide water to the
It
reactor. Thﬁnreactor is shut down, Unit 1 at the plant is shut down

for refueling.

NRC has~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.
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3/28/79
10:30 PM
The Nuclear Regulatory Commission 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 radicactive
material from the plant site. Measurements made thus.far by a helicopter
with special instruments indicate that these levels in the air were about
one third of a milliroentgen per hour over the Harrisburg zrea. These levels
are far below the 1000 milliroentgen level at which the Environmental

Protection Agency reccomends protective action.

Metropolitan Edison Company, 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.

75 144
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Bryan
Mile 9 Job L
4/7/79 3

PRELIMINARY INVESTIGATION/INSPECTION PLAN

I. Week cof April 8, 1979.

A. Operational Group

1. Refine chronology of events to

a.
b.

c.

Support activities of P. Check's group.

Identify answers to D. Eisenhut guestions

Correctly identify sequence and nature of events during
incident.

Icentify key causal factors for suLsequent detailed

follow-up and evaluation.

2. Conduct site visits to:

Interview operators to clarify certain manipulation i

other actions taken whiicii are nui Coverea Dy hard data
or prior interviews. This is to enlist their aid at

their converience in refining the chronology. Our

/5 15§
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visit early in week (ASAP) of approximately one hour
per man is deemed necessary. Latsr further interviews

may be necessary.

b. Deteimine 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
will be kept to a practical minimum. (Might expect a

second visit this week for this purpose).

Rac’ological Group

2.
3.

Organizatien and definition of assignments to membe 's.
Determination of sources and locations of existing material.
Begin review of material already develsped by other groups
and start synthesis.

Establish contacts with site (NRC) but direct contacts with
Met Ed unlikely.

No site visits expected.

Outline investigation methodology and program.

& L 178
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I1. WEEK OF APRIL 15, 1979
A. Operations Group
1. Issue "final" chronolegy.
2.  Start inspecticn 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. Radiclogical Group

1. Implementation of investigation plan - start of limited site

visits.

ITI. SUBSEQUE... WEEKS
A, Operations Group:
When piant is placed in cold shutdown condition and conditions
adequately stabilized, a heavier inspection effort is anticipated.

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



E.

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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Radiological Group
Their activities are expected to involve larger manpower needs

and be of longer duration. No estimates available at this time.
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Office
IE
IE/NRR

TE/NRR
IE/NRR
IE
IE
IE/ADM
IE

1E/ADM

Contact

Moseley
Moseley

Moseley

Moseley

Davis/Donnelly

Davis

Thompson/Wallaca

Davis

Thompson/Davis

Action
IE Investigation

Evaluation of Licensee
Responses to 28 75-05

Evaluation of Licensee
Responses to IEB 79-05A

Evaluation of Licensee
Responses to IEB 79-06

Emergency Supplemental
Budget Request

Accelerated/Expanded

Est. Completion

8/1/79
4/27/79

5/4/79

5/10/79

5/1/79

6/15/79

Resident Program Definiti-

Operations Center
Modifications

IE HQ Organization for
Operational Functions

Expanded Communications
to sites and regions

7/1/79

7/1/79

7/1779

Enclosure
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_L0SS OF PRSSSURIZER LEVEL INDICATION

PURPCSE

The intent of *his procedura is to track pressurizer leval after 2 loss of
nereal level indication utilizing an emperically derived relaticnship tebeen
#ake Up Tani level, prossurizer jeve?!, and RCS leskage. Perfodic checks and
updztes will Se made eveory 12 hours utiiizing the test equipmanl fnstailed

on the prassurizer water space sample lire and pressurizer temperature (70) i

voltage cutput to dstarmine actusl Tevel.
1.0 Assemotines

-

1.1 Prassurizer lavel is being zmaintained at 250 + 25 inches.

-
L]

RSS pressure is being mintained Letween 0 and 1000 psig.

el
.
e

Summary B group trand including the following datz points is
bzing primted at 15 sinute intervals.

#=CTER PT.

333 Prz temo. {Ensure contrel ocard selecteor switch is
1622 Prz Tevel selected to TT-2)

333 Press Loop A

353 Press Leop A

2355 RS Tep A

£33 Przsz Loep 8 : L
327 MU Tank Level .

1.4 The pressurizer tomporature tranemittsr selestor switch on tha cantrs]
pansl tmst be CAUTION tagsed %0 require Shift-Suservisar permfscion
Lo cpsrate. AFter any resdings taksn on TT-1 the seitch cust be selected

ta Ti-2. This will allow TT-? te read out on the pen recordar and
provide TT-1 35 the point zonitered by the computar.

1.5 Pressurizsr hazter interiocks disabied o prevent level failure /rim
: czesing loss of heaters.

1.8 Tepsrature of RCS is beswaen 150° and 22077,
‘-7 Rl‘.-\'z' gc'z aﬁd Ec“‘l’]zr Shst.
1.8 Prizary lezk rate is 2.§ g,

1.8 M

m

is alignad to the mke-up tank.



ik L PP
Amve] instrzeent skovid fail-
to widse ie. bt @, fail high or low 5 A : :

e -t
i e

«.  Failad press. .zer Tevel indication. -

2.2 Pressurizer level ennunc iator : ;:,.:';: —,_‘ ; 2 ‘ e A .;-_
23 Pressgrizer ievel steady with d'.a:qt:’p‘lant p:i‘:mw-s. .l ' -
DEDIATE ACTION (First 5§ Win.) _ {51 '  * _m!@
3. 02 not secura spray if a\reﬁdy Snitiatnd. =% : : Cﬂue:- )
32. D2 ngt alter pressurizer heates aligmr:. : il e
33, Shut or check shut ¥V 37 2zd 18. (Kith a loss of fadieation it . g
g’gljﬂ RECESIAY 1D 90 o shut on O 18 remrdless of aswoid 2.z

24, Check shu? prassurizer vent walvs B2 'ﬂ37\md ralief ya2lve bleck
vaive R V2, B

35, Check FY V-3 2lignad to the mike-up tank and not to he Hleed tank

36. Pecord the last valid pressurizer level rom tha pen recordsr prior tn'
szifunction of the instyument,

37. Check to snsure suztdry Crowp § s trending at 1 gmia. intermzls
with the dalc zoints 3¢ suted in 1.3 atove.

38. Record the data Tisted In dats sheet 1.

§1.  Meintain RIS pressure 900-1000 psig. 00 KOV EXCEDD iGos psiz.
2. DO ROT YIRT Tt PRESSURIZER.
435, ¥2intain constant reicior codlent temeraturs durirg first 4 hours following

Toss of 211 prassurizer teve) indication, Subzequant shrink dug 13 eoaldown mise
corpensated for by perigdic 2dditions per saction 2.4,

4. Fatiniain pressurizer Jova) 225-275 inches utilizing the following
tmthod,
~

wn
-y
-
by s
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s $ o3
CAUTICN: Monitar pressurizer t-peiﬁ‘n and pressurtzer mur
current for evidence of undivered gressyrizer heaters. & Supers
heated condition cccurs repidly 3 Zhe heaters are uncoversd. If
cfther prossurizer tesperature (eomssses by 1097 or aure 3 one
minute, or {f & mirked decrmase Iz pressurizer hester Survest
cccurs, secure all ksalers 206 Soreted sater 0 the RS
in cccordance wﬂh Sactian 4.8. . ) . |

s.4.1 Cm:wen'ntc fnr qlmtatad mrtw 1:43! dun"e. cm:ry hes.rs .
with the following additions ¢a the RES. _

KITE: The following additiens shueld &= made in batcfies, ..,
oxﬂlﬂ‘{am 18, “add wier tr.aa temediately close
&y , '

ADCITION A H
AZd ta the RCS from the make-up fank t}'e:.:a.rtﬂnt’h,
mte-u; tank level increassd &s"l.,-} the previcus Lo hour
pericd &s ind! cat.ed by the.pa'. vemoviar tncﬁ.

£O0I7ICH 8 hi s

Te=229338Yy fallowing Mﬁiﬁm A. add :v-mbzr lz fnches o
froo e sakew tank 1o the BES £ scrvust far the dssumed
RCS leak rate of 2.6 gom.  Refiil e makeup taak 12 fockes &y
an e2dition fro an exterrat aeber source (RS blexd tark. :
Genla. wiler, E& batchmg uz'k, e&c}. .-

.,.
~-_ -

"'i.'.'-

Repeat &dﬁtum A u-,d g crery Z fnirs. 't‘aa ;..kzup v..at
teval irace sm'.m'. z;p'czinte :M foncameg

F Bomcs of wane e

£.£.2 If RCS tecperature incresseor ée:r‘e..tes by 109F ca::nr.s;tz !af
syztes - luse chz:rges as follews: R

For every 102 rise ia RCS ceprsm “alTow the make-up tard
level %o increass 1§ inchas fres 7owsst Jefdom, i.e., W
the period that the KU bank level rises or for every 1097 .
docrese in RES terperelivre, Tower U wieyp lant Tevel ‘r.;z
7 16 inches, by pumplng from the mekay task (3 U RS,

;/  Thase changes will be eade fn additien to Additiens A & e

] '.-.v -

#

j &
' wiste r:aﬁw’é%;&m“‘?’w
e g, Sum o W 10 aeFeta et
5 D
‘“‘:‘:‘C J“' M lﬁk' AN CIS' ,.?EM'&\- .
asance gt Shath A frude DRl 5L
At ‘7,/§" o ‘.‘f—- E
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Ry iy o SR il 9-23 4[25[79
!Lintain : rewcd of a:a’itfm.. (ew mmM) = &e nke-ca
tank by completing data sheel 7 whanscsr &a &Hition iy mds. 0Q KT .
use mtatizer. t!se&edmgetn!m!u*ﬁ‘abdmmpa o4
m&rderm ﬂmcmmle,_ : . ot

Lstablish @ plot of pressurizer Terel w.; 2ins c*"':hr!rg t."-e foJMng
rettad: Updats plot iwsediately ﬁ:llorv‘ :St t:i..t t:m cads per R
sutxonckmzm 3 : ik

86T Tremsfer the data eollectest hﬁia‘i?g ?-1‘}331:'9 Toss of

LT-G&&&M!%&;&IMWQW:‘Q*W
(Ttaaffzﬂa'r)-y.-_” nd A Ao d@iig)

1.6.2 Cc\ a:'.. .m.. ﬁ'.-r ﬁu 't‘ Ibe‘i Izﬁ. aa.:fﬁm MB \m aad.. el
§.5.3 Sustrect valuss zt TOF From waTusg 2% % to gemeraty S o

vazluss Hentified in eqation ¥ o= a!z sheet 3, Mainczin
o:r"'f:ten" sign cvrvenzim ﬁvw;s.\‘t ¢.z. 5—5&7, _ .

2.6.2 Insert ths values detseminad in 3 adgee into equatiza 1 &'\d
caicelate pressurizer Tevel at té:a e the additics A3
‘m a"d. r . '_' 33 H e s i

§.8.5 Plat this vﬂa = g-z,,h .tt_ie‘ i m:ea.re

Every !2 heurs C€ales ir.e u:t.a! m-‘-:u- M» viilizing the tet
eimment iz=isllad on the pressurizss ssae za&-:»- saple fi
prus«.rker loparature m &5 ﬁu‘ Iﬂezf

-

2.7 -::aeiute?; fu!t:::n'-g tia wm.. :*‘.ﬁtf n senirs spny ﬂou
- 2=d allow conditicas to subﬁh: "cr z.,-:urau‘.qa.dy } lna‘.“ i

£.7.2 Statilize .':rtsm beb-een 930-}“3-‘1‘ ps:i stilizing SCB cnrtra'i’ed
X p.—ass:xrfzer !'ata's

. &, 7 3 e priary .matehu t-.eea fzb sinea t::e]ast Tevel

ez2soreent verify that the Tirvep s 'a.tm retormed 8o
nor=zl &y liniag w per Z-1G7 &m‘-b the hisn gcge-
- gud pressure trz&‘t::r Aoty e i A ORI U & ,;-,-'- o
Ifaﬂm!emhemukm.‘m‘eﬂuimcs?. c:ma

= sam 2, &, &5 . :

§.7.2 Surt 1 =in. trad ir...en'z‘i o' S:.s:.-sme i,

£.7.5 Eerarlicn m.c‘x*&s telween th2 conirs) room and tf.n
' £iblae spreadin 'S v'-'_- A
8.7.5 Fmiz 2mgd record dze H pesiot $ix Ve el rea) znd '
the fisise Gage (on the presnurizes weilze 3zEce for prossoviver
w.l8r 3paca pressuTe c" &stz shest £,

175 149,
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4.7.7 Resd 254 record the U restoot (ss a’.ﬁ- wm mm) :
-_fu- pressw’!zer uttr r;n:l tmt‘h:rg = dau. sha. . amgeiia

£.7.2 ke per‘am st.ea 4.7.5, -7 &, & z 3'

4.7'.9 Coaplets 43:: shmt 4 hy s:u"amzz- cmvmiaés‘ tfsté.d or.:. tha
. batoem of the sbee: i PR I

o

5.7.10 smracz Paf_ frun Fmasr‘ i A ;g.,.,,_; o otrtinn A 9._ i mer

£.7.13 'k.temzre actn.ﬂ level’ f-_n:tﬂn att v‘c:m !ecnrd this
- valmm&hsﬁut‘ , . el

: cer?od zre stowm typ {u“y zs tnhr -

?unuu\ct * '/uw“m Veauas ﬁe‘“m (T4 T
Leven, <0 Fo 0 D b-. @ G- & o
(wemen) | ,-\ T e ‘s._.___.' o
\t‘%.u.\, &
TeF : | TevmE

§.7.33 I ressured p yr&;"i..er ‘Ievsi is Tes5 than 140 fockes or :
graater than 330 ir.ozcs naﬁf: the shife s.';:pewisor ard pzrfcm

] the fcnoarwg. : ‘ Eile
. R 2,7.13.7 IF lewel is £ 140 mcbe-;...&.s & Batch 2ddition & D
- gressurizer from the u&z.,': Atk with an amant e2@iclatd
a5 follows: : | e
P Ta:k Lmt = 5% -ésamn-i jeyel
g Z.7.15.2 If hn! ¥ > 35 inc?as reﬁ.f:s U mont poped T
- back into the RCS 2t she ot 2 wmﬁon.h—g- ”
_ the fonaukgm' R & et
Z. Am Taat Lere! emnt Faeut - 275 ‘_ A A
" £.7.13.3 Madfmmwm»:mtu*‘:aﬁtz 3
tien 1 o~ Qa2 s*e‘-t <
&,7.18 If roasumed Tevel is i3 “:rz =" ‘*-“ gTEITSe Tan 18
er
If seesured level is grester thas 0T g2 Tess ohia 333°
Rzpzat the Iael r=33 m pir i3 XT.1 - 4.7.12, prior &
the next parisdic Z hoer 33iidine. 1% t5s tavel §s confirssd,

s2ke sn aljustmint par £.7.13.
This addition s2ould mot be addad 2 enuxtisn | or itz sheet 2
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§.8.1

£.8.2

proasurizer)

. Ahs - i TN 3 X
o o ta L3 P il - oS L. " 2 b -,

et P WL TS RPeter P Oy
o ol 2 oy S oy el ; o dhape
wad TR 2y S ol oy o
R P SR e R N L AR
-l

Al LS -

- M - .-- B -
Y M o e * et RS

Low pressurizer Te’nl. Indicateﬁ by fnauﬁrs p-zssdnzar teco-
crature asd/ar nrtzd d!cruse in ,m:mz-&:r et e.-;s. ”

- Seture &H smnsunza— h«v&“ﬁ-.__r A e e ein
-‘Opfﬂ :a.,-ﬂs and c!m m—‘c"'." ar ¢

Flice B:Y37 in a%ﬂ cmtral a.:z! ;:z:p Su inshas of r.'n-c;
tark leeal 13 the 2C5.

Epergize e gark 1 kmiters .m:f ::'*.ness rr.‘&?iur tz:-m-
ture. e L P ;

If pressurizer tﬁﬁuﬂ st2tiYicas, e:‘::s 158 m'-ael

| prassur‘zer level using FU-¥3 and !ﬁ-—k’l‘?- , : :
1f pressurizer tesperaturs contimmay o ..:n\.zn ssove Tsat,

sgcure ti'e bank | »_mn emd :sr‘--x ::’m;- - irru 4 2z2ia.

store ’?msurfw ias‘é ~F Vs-"{e { £23-275
frnches) &y s2king cevers] {55} 2s2izicoz I3 Inchee of
eika-up tank Tm!) fros the edle~Q fan! 42 the R:S.

'Ri-‘! pressyrizer hvel. Indicatsd Yy e lar & s:rmz.?e

{greatsr than Psat). Tais indicaticn galy codurs 17 for ux:t'ing" "

2.

b..

d.,

FIR lemperaturas the mssuriztr {s o2y rodid,

Taka wml .nutr} oF MI-¥17 {if ée-.»':, mi ané :a?rtn‘n
the existing a&e-ug fIc- rate. ¥s¢ t‘*‘d-ﬁ tuc prssm

: czr:m! . -1
vS!:ut/cb:ck s!-.ut m:-n RC-¥2 ar-’ ?.:vr,xr.

Seure 2ll g-essur!ter beaters, oy B3 ,mm 224
I!f( 'd:e mm uc:re» c’:zr:. :
ST aly 1n:.raase Lhz:::ke—np Tiow rete 3o reiss t:"!ssn ta
S0 pst above the valee recovdsd iz staz o, Tzintain the
RS pressure &t this valos &8 coopizlads zxTlacse the
bubble and take the pressyrizer & 2 22748 2zosr condition,
Fressure should ehuys be kept i 530 pei.

n2 i *’*:ztﬁcn that the F’ESS""Z‘I‘ Y€ soTdd s & suzs
fn FCS presssre vihiom mikiog «o EZ = oomanaat rgie,

zer uve'l amtmt (indiaﬁu of aig& cr lcn !ml ia u:a
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‘r. o . ' EP-32 Rev. 1 420 %

( EF-?"_ - Loss of Operating RCP 'd/"\ ,J-;"” =7
. j ~- /
Su zessful Matural Circulation ' (2}9{159

1.0 Purpose:
To provide adequate core cooling tnrough natural c1rtulation in the

=y .event, of loss.of the Operatlng ROP . e m et mecfen aes i
',Q.Oi:Re.erences '_2. kf . .,'-‘,. A% 2L :'.f,;iBJ:_ L :iufjfw;-u'ia‘
e 3 IR R ; O IR BT : S AT "*---;'7.-.-.'-'-'4'-_-‘--:-'.-‘-'}'5--
. ;“_.Ref Q. czon b e o Descrxgtzon- ;.: ';”,-;uktﬂ
.»=__Gontingency Plan - Loss of °nactor Coolant Pumps 9F 8 Apr11 1979.... - -
c-1,2,3 ;
Ref. A Bil) Lowe to (Illegible) Telecgn
Note of 0800, 4/12/78%
Ref., #180 NDT Pressure/Temperature Curve
Ref. 10 Matural Circulatica - finiimum RCS
Pressure vs that curve with
saturation curve added
Ref. #48 Preparation for an initiaticn of
! natural circulation.
Ref. #1868 /  Effect of Partial Flow Blockage en
N.C.
Ref., #156 RCP Startup Procedure (S&Y proﬁcdure 15, Rev. &)
Ref. #11 Loss of RC Flow/HPI
Ref. #(82W) 77 Loss of RCP - Successful MNaturgl Circulation
‘ (82w 486, 4/19/79)
Ref. #TSG 071 Loss of Reactor Coolant Pump‘(&. Keaten 4/19/79)

3.0 Limitations and Precautions

3.1 Operational limits of RCP with backup RCP’s avajlable:

a. frame vibration exceeds $ mils.
or ‘ ' ' . ' .' %

b.. shaft vibration exceeds 30 mils ) g T ]
and

upper seal leakage & return flow increases)to grealer
than 1.9 GPA.

R

LA TR e el A R S0 e

/‘\

{
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5.0 Immediate Actions

-2- EP-32 Rev. 1
3.2 Operational limits of RCP with no backup [RCP availabie.
- a. Shaft vibration > 70 mils -
or

b. Upper seal leakage > MU system capability to maintain
RC system water level.

4.0 Symptoms
+ 4.1 RC Flow in the operating loop decre@ses or becqmes_grratic

F 3.2 Cdﬂplctc loss of RC flow in operating ICGp.'f' ™ Brape Ol wene -

. =4 bu PEERE. rh - Rt ke o0
) n - - > oq e o -— - - . .- - ——— .
- - .. - &

e = R" Pump Tr\p am*.nnc ato. . ; P R - IS IS £ B R

- = ——

4.4 RCP I\mrts‘(sect1on 3).exceeded.

4.5 Indicatiuns the RCP has stopped as observed by no
running current (amps) or vibratiocn.

NOTE: Initial Condition

Heat removal thrcugh A OTSG in Sfeaming icde
B OTSG HZO/HZO loop not yet reacy. :ﬂ " g

¥
. Ma (w4
Feedwater to OTSG supplied thru doatrrers-Fii nozzles.

- . » - -
5.1 Attempt to establish natural circulatior

5.1.1 Immediately begin raising RCS prﬂssure to approximately [
900 psig + 100 psig (to increase|margin to saturation). |

5§.1.2 Trip the turbine

5.1.3 Without altering the feedwatar l{neup or flow rate allo
OTSG "A" level to slowly increasg to 430" on the wide
range instrument. Secure feedwafer flow, and allow OTSE
“A" level to decrease to 400". HRe-establish feedwater
flow at the previous rate to fnctease level to 430".
Repeat as necessary to maintain level between
400" - 430".

‘.1:’ T

.
i

NOTE 1 - Following the above actjons and when equilibiiy
conditions are established., RCS femperature T
should stabilize at about ZOC CF.

- %.," - * . ‘- k. N < % .

AT

T

T

’ 175 1
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“Hote 3 _
., in the natural circulatidn mode.

T

Hote 2 - Natural Circulation is indicatad by an increase
AT to a new value greater than |the approximately zero

Tn RCS
AT of forced circulatfon. This AT ¢
approximately 10 to 352 when equilibriu
bave hear ackhfevzd, I wmilielly, however
to yreater vaiues which could be as muc
the five to ten minute periad after the
by a decrease to the equilibrium &T.

-=: paregraph-are provided for information
. interpretation of analytical data. It
25 to 35 min, to"establish natural circylation.

is 2bout 20 minutes, therefore, changes
feed rate should be made slowly and the
given time to equilibrate befcre additig

5.1.4 Manually record and plot Ty, Te
twenty (20) minutes. Read and r
in-core thermocouples every ten

5.1.5 If any of the (4) criteria provig

adaquate Natural Circulation has

therefore, proceed to step 5.2.

-

§.1. If Ty in the locp with f

mode exceeds 4209F, go

$.1.5.2

2.8,

$1.53

exceeding 800°F go to s

At least 6 thermocoupl e
otherwise go to step 5.}

$.1.5.4

NOTE: After natural ciy
it is expectad that Ty 4
equivalent. However, T1
Te for natural circulat
above ccmparisons, an 1
50F must be considered,

1t.gdhould take about .-

ST Tne"system will respond Siowly to charges while " F
The 1qop transport-time -

3nd Tgim EVEry

[f any thermocouple excess 10009F go to step

If any three (3) thermcquples have readings

|

EP-32, Rev. 1 4/2Y79

expected to be
conditions of flow
AT wil! Incresse
as 15 to 2G%F in
loss of RCP, followed
he AT values in this &
nly and are a result off

' e @ AN VREWERIS® K ' L
. . o

in stean demand and T
system should be
nal changes are made.

cord” ™" all operable
10) minutes.

ed below are exceeded, f
not baen gstab]ished.

he OTSG in the steamin
o step 5.2.

tep 5.2.
SeetF
. must be bdelow =%,

k.

Lw!ation kas been estabidi
ynd Ts n Will be nearly
tm snéuld not be less
p L - -
on to occur. In making
hstrument errcr of up t




5.2.%

5.2.5
5.2.6
5.2.7

- Pt e s e s -

-~

- 5.2.8

I
s

5.2.11

5.2.12
) 5.2.73

5.2.14
$.2.15

5.3 If no RC pumps can be started, attempt
circulation.

-
5.3.1

$.3.8

observing seal cavity prassure.

-5- 2y

|32, Rev. 1 &/22/70

Starc Ac Uit Lirt end AS Baensled PumQs for RC-P-18
y

and 28.

verify intermediate and NSCCH iJ operating.

Verify Seal Injection Flow on Rd

-p-18 and Z8.

Open MU-V33 C & D. Verify RC Pump Seal staging by

Verify RC PumpfSeal.Return Flow
and 28. _ .. ... -

-

RC-P-}F7 28

25 . o l '
If RC-P-}R?;?art‘attempt unsuccgssful, start

RC-P-ZB?V
16

Monitor the following during startup tarough the
transient and thereafter for proper in
cavity pressura, sezl
return temperature, upper seal leakaza, seal raturn fl
pump shaft vibration and motor earing temperatures.

seal cavity pressure, lower sea

Close +U-V33 ¢n non-operating py=gs.

Close seal injection velves on
and readjust seal injection to

Socure 0il 1ift pumps on all now gperating pumps.

{f an RCP was successfully started, return RCS pressur
and "A" 0TSG level to the previgus condition.

Verify RCS pressurc is 900 t.10E
QTSG level 400-430". Adjust RCE
cvel (o reach andmazintain thosg

4llow temperatures to stabilize
this pericd of time, read and rF
thermocouples every ten minutesi

‘.".-_. R - 1 2 r. o

11 but stanrdby pump
inimiz2 makeup.

to establish natural

nsig and A
pressure and () $1
paramelers.

far 1 hour. During
cord all operable

.;:'...“-. .-%f o " % 5.,. - . 5 "..- —. A -.:‘..'.'--..";:.‘ %
oo o e o ith steps 2.2.2 through Z.2.7 domplete, start -

-—— - — e -
TN

(< 1.91 gpm) on Rtté-

- — s w ——

- y
- e e . % .
| -

dication. Upger




3 N

$.3.

$.3.

“

— - -

5.4

-n.

If any thermocouple exceeds 1200°F prior to succcssful;
establishing Natural Circulaticr. go to step 5.4. ‘

1f any 3 thermocouples exceed |

successfully establishing Hlatural Circulation,

¢o toc step 5.4.

If at any time during stabilization or natural

circulaticn attempis Ty in the

" in the stezaing mode exceeds >0OF proceeed to  ---

step 54 . . 3o &

. 4 HOTEj Continug blottiﬁé‘fg. Tc, and Tgem .38 -in -

_-.step-5.1.4. o TTh

If nétural circulation is not establ]s
per EP33, starting with Step 3.2.

Cr-=J¢ LAL SR .

vy ~ep

000°F prior to

foop with the OTSG

“ rmew - -
- - -
-

—— DT R PO,

ed, go into APl




UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON;~D.C. 20555 L

Aprf1 // ./1979

/‘\\3
IE Bulletin No. 7({6 J

Page-l-of3

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 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 1ight water power reactor faci'.ties
with an operating license.

Action .o be taken by licensees:

For all 1ight 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-G5A.

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 tzke
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.

¢c. All licensed operators and plant management and supervision
with operational responsibilities shall participate in this
review and such participation shall be docunz2nted in plant
records.

175 1}/‘5;



43;[7( Review the containment isolation initiation design and procedures,
and prepare and implement 211 changes necessary to cause containment
isolation of all lines whose isolation does not degrade core cooling

capability upon automatic initiation of safety injection.
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E ﬁ} _Review all safety-related valve positions, positioning requirements &

—

7~

4 - _—
/

/
IE Bulletin No. 79-0C April (/ , A979 v’

o

age 2 of 3

For pressurized water reactor facilities review the actions reguired
by your operating procedures for coping with transients and accidents,
with particular attention to:

a. Recognition of the possibility of forming voids in the primary
coolant system large enough to compromise the rore 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 event
such voids are formed.

For pressurized water reactor facilities that use pressurizer water
_level coincident with pressurizer pressure for automatic initiation
-_BX 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 recommendation has been made by Westinghouse to its

/reactor customers. L////

% /
f%;ﬂ;‘/ Review the action directed by the operating procedures and training

instructions to ensure that:

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

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

.

N

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 nevi el3 ogegyres, such as 0 for ‘ daler sk
maintenance, and tesﬁ%ﬂgg 0 surb’%&%%ggdéﬁgﬁiTVeé aréV%zfgrﬁéﬁqﬁp o s
their correct positions following necessa:/v manipu'lations; cugd XKL

\ NULIR 110 dd 191 R ) S0 ft'fz erte durintg AN z/wa,/cm/ pges ,

;!f\; Review your operating modgs and procedures for all systems designed

to transfer potentially radicactive gases and liguids out of the -
primary containment to assure that undesired pumping, venting or

other release of radiocactive liguids and gases will not occur
inadvertently.

——
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In particular, ensure that such an occurrence would not be caused
by the resetting ¢f engineered safety features instrumen.ation. e
List all such systems and indicate: =S

a. Whether interlocks exist to prevent transfer when high
radiation indication exists, and
b. Whether such systems are isolated by the containment isolation
signal.
c. The basis on which continued operability of the above features
is assured.
Review and modify as necessary your maintenance and test procedures f’///
to ensure that they require: :
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 sysiem 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 reactor operating personnel

Review your prompt reporting procedures for NRC noti

whenever a safety-related system is removed from and returned
to service.

L

: ficatizn tog -~ Laj—
assure very early notification of serious events. .
6&Eﬁh&cyutJb—}éA@4Jay_AkﬁF3ﬁﬁ3EEsﬁtlﬂzﬂézﬁlﬂﬁf!t—___n\~

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 cperating license or construction
permit, this Bulletin is for information purposes and no written response
is required.

Approved by GAO, 8180225 (R0072); clearance expires 7/31/80. Approval
was given under a blanket clearance specifically for identified generic

problems.
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IE Bulledin No. 79‘-0&/

; Enclosure
Apri]/‘;, 1979 \ Page 1 of 3
\*”' LISTING OF IE BULLETINS
ISSUED IN LAST TWELVE MONTHS
gu11et1n Subject Date Issued Issued To
0.
78-05 Malfunctioning of 4/14/78 A1l Power Reastor
Circuit Breaker Facilities with an
Auxiliary Contact OL or CP
Mechanism-General
Model CR105X
78-06 Defective Cutler- 5/31/78 A1l Power Reactor
Hammer, Type M Relays Facilities with an
With BC Coils OL or CP
78-07 Protection afforded 6/12/78 A1l Power Reactor
by Air-Line Respirators Facilities with an
and Supplied-Air Hoods OL, all class € and F
Research Reactors with
an OL, all Fuel Cycle
Facilities with an OL,
and all Priority 1
Material Licensees
78-08 Radiation Levels from 6/12/78 All Power and
Fuel Element Transfer Research Reactor
Tubes Facilities with a
Fuel Element
transfer tube and
an OL.
78-09 BWR Drywell Leakage 6/14/79 A1l PYR Power
Paths Associaced with Reactor Facilities
Inadequate Drywell with an OL or CP
Closures
78-10 Bergen-Paterson 6/27/78 A1l BWR Power

Hydraulic Shock
Suppressor Accumulator
Spring Coils

Reactor Facilities
with an OL or CP

- -y
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Bulletin
No.

78-11

78-12

78-12A

78-128

78-13

78-14

79-01

LISTING S IE BULLETINS
ISSUED IN LAST TWELVE MONTHS

Subject

Examination of Mark I
Containment Torus
Welds

Atypical Weld Material
in Reactor Pressure
Vessel Welds

Atypical Weld Material
in Reactor Pressure
Vessel Welds

Atypical Weld Material
in Reactor Pressure
Vessel Welds

Failures In Source Heads
of Kay-Ray, Inc., Gauges
Models 7050, 70508, 7051,
70518, 7060, 70608, 7061

and 70618

Deterioration of Buna-N

Components In ASCO
Solenoids

Environmental Qualifica-
tion of Class If Equipment

Date Issued

7/21/78

9/29/78

11/24/78

3/19/79

10/27/78

12/19/78

2/8/79

o

Enclosure

Page 2 of 3 é//’/

Issued To

BWR Power Reactor
Facilities for
action: Peach
Bottom 2 and 3, .
Quad Cities 1 and
2, Hatch 1, Monti-
cello and Vermont
Yankee

A1l Power Reactor
Facilities with an
OL or CP

A1l Power Reactor
Facilities with an
OL or CP

All Power Reactor
Facilities with an
OL or CP

A'? general and
specific licensees
with the subject
Kay-Ray, Inc.
gauges

A1l GE BWR facilities
with an OL or CP

A1l Power Reactor
Facilities with an
OL or CP
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Bulletin
No.

79-02

79-03

78-04

79-05

79-05A

LISTING OF IE BULLETINS

ISSUED IN LAST TWELVE MONTHS
Subject Date Issued

Pipe Support Base Plate 3/2/79
Designs Using Concrete
Expansion Anchor 301ts

Longitudinal Weld Defects 3/12/79
In ASME SA-312 Type 304

Stainless Steel Pipe Spools
Manufactured By Youngstown

Welding and Engineering Co

Incorrect Weights for 3/30/79
Swing Check Valves

Manufactured by Velan

Engineering Corporation

Nuclear Incident 4/1/79
at Three Mile Island

Nuclear Incident at 4/5/79
Three Mile Island

o

Enclosure )

Page 3 of 3 o
Issued To

A1l Power Reactor
Facilities with an
OL or CP

A1l Power Reactor
Facilities with an
OL or CP

All Power Reactor
Facilities with an
OL or CP

A1l B&W Power
Reactor Facilities
with an OL

A1l B&W Power
Reactor Facilities
with an OL

V. p— p——y ———




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

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

/yp,;.mgc/m er _
Dower reactor facility(ies) with an operating license

regard to }our
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 indication
your facility may not provide reliable information regarding level
in the reactor coolant system uncer 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 guestions 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

i
=X
L

-06

in



(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.

Based orpcurrent understanding of the Three Mile Island accident

sequence, and discussion with the designer of your pressurized water

reactor, we have reason tg believe éhat gzesszrtzer 1Eve1 indjcation

in your facility may 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 actiouns

required by you, please contact this office.

Sincerely,

Siagnature .
(Regicnal uirector)

Enclosure:
IE Bulletin No. 79-06
with Enclosures

u&7
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UNITED STATES
NUCLEAR REGULATORY COMMISSION " v
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, U.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 anc 79-05A, the Three Mile

Island Nuclear Power Plant, Unit 2 experienced significant core damage

which resulted from a.series nf 2vents initiated by a loss of feedwater  _—
transient and 66anéd 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 gereric—tor 4'//-’/’”“-4 te
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. fic/rcmar prciic siiy Ha vt SClvi RECHIPET << L~

Liefiticce wifn B2a) téacters, ¢
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 IF Bulletin 79-05A.

a. This review should be directed toward understanding: (1) the
extremc seriousness and consequences of the simultaneous
blocking of both auxiliary feedwater trains at the Three Mile
Island Unit 2 plant and other actjons, faken during the eariy
phases of the accident; (2) the/cperational errors which led &—
to the eventual core damage; and (3) the necessity to system-
atically analyze plant conditions and parameters and take
ippropriate 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.

¢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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2. For pressurized water reactor facilities review the actions required
by your operating procedures for coping with transients anu acciderts,
with particular attention to:

a. Recognition of the possibility of forming voids in the primary @
coolant system large encugh to compromise the zore cooling

capabil.ty, especially natural circulation capability.

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

¢. 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. *ute L

thet-eh4s-aoemnnenda:zon-kae—been—maHE‘by'westTnghouse—to-it'-

4. Review the containment isolation initiation design and procedures,
and prepare and implement all changes necessarv to cause rontain-
ment isolation of all lines whose iso'ilion does not degrade core
cooling capability upon automa%ic initiation of safety injection.

5. For pressurized water reactor facilities for which the reaetor

prmmmmmw o) Fralted
steam genersier auxiliary feedwater system, par and i

ment immediately procedures which require the stationing of an
individual (with no other assigned concurrent duties and in direct
and continusus communication with the centrol room) to promptly
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
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 power operataed relief valve(:  are open, and
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b. Direct the plant operators to manually close the power
operated relief »1°_" vaive(s) when reaccor coolant system
press:: i reduced to the set point for normal automatic, )

April 11, 1979
Page 3 of 4

closure of the power operated relief valve(s)y ard tie valwe(s)

LU 1o QLliosec.,
Review the action directed by the operating procedures and training
instructions to ensure that:

a. Operators do not override automatic actions of engineered safety

features 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
other related indication’ in evaluating plant conditions.

Review all safety-related valve positions, positioning ra2quirements
and positive controls to assure that valves remain positioned (open
or closed) in a manner to ensure the proper operation of engineered
safety features. Alse review related procedures, such as those for
maintenance, testing,plant and system startup, and supervisory
periodic (dai]y/shiﬁé’checks. etc.) surveillance to ensure that
such valves are returned to their correct positions following
necessary manipulations and are naintained in their proper
positions during all operational modes.

Review your cperatin? 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 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

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

¢. The basis on which continued operability of the above tT2atures
1S assured.

Review and modify as necessary your maintenance and test procedures
to ensure that they require:
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a. Verification, by test or inspection per technical specifications,
of the operability of redundant safety-related systems prior
to the remdval ~{ 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
testing.

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 A4ene wafer power reactor facilities with an operating license
except Babcock and Wilcox reactors, respond to Items ‘WX within Xdays
of the receipt of this Bulletin. A= " |2

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 purpeses and no written response
is required.

Approved by GAQ, B180225 (R0072); clearance expires 7/31/80. Approval
was given under a blanket clearance specifically for identified generic
problems.
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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 MISAL IGNMENTS IDENTIFIED DURING
THE THREE MILE TSLAND INCIDENT

As previously discussed in IE pG1letin 79-05 and 79-05A, the Three Mile
Island Nuclear Power Plant, UAit 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-ve ta all other light water power reactor facilities

w‘lth/avpe'mw icen
e; ion'tb'be £;;;;~B;‘$%fe sees:

y [ Pt Ted
For all l4ght-water power reactor facilities with an operating license
except-Babcock and W#tCox reactors: '

view 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 actiun.

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

¢. A1l 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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2. FerPrEsSUFTIET ~3tET reactor—farTiitTes review the actions required
by your opera:ir: orocedures for coping with transients and accidents,
with particular “ttention to:

a. Recognition ¢ the possibility of forming voids in the primary
coolant system .arge 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 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. [yo%e ?
that this reconmendq;ﬁon has been made by Westinghouse to its .
reactor customers.
4. Review the containment isolation initiation design and procedures,
and prepare and implement all chan?es necessary to cause contain-
ment isolation of all lines whose isolation does not degrade core 7 be
cooling capability upon automatic initiation of safety injection. cg:::u“‘j

5. For pressurized water reactor facilities for which the reactor 04"*%?
protection system does not initiate automatic starting of the 25
steam generator auxiliary feedwater system, prepare and imple-
ment immediately 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 @Eﬁsz-limited -
by such action. IR g

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

a. ldentify those plant indications (such as valve discharge
piping temperature, valve position indication, or valve
discharge relief tark temperature or pressure indication)
which p*ant operators may utilize to determine that pres-
surizer power operated relief valve(s) are open, and
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b. Direct the plant operators to manually close ths power
operated relief block valve(s) when r:actor coolant system
pressure is reduced to the set point for normal automatic
closure of the power operated relie’ valve(s).

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

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

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.

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 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 mcdes.

Review your operating modes and procedures for all systems designed
to transfer potentially radioactive gases and liguids 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
radiation indication exists, and

b. Whether such systems are izolated by the containment isclation
signal.

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

Review and modify as necessary ycur maintenance and test procedures
to ensure that they require:
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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 te service following maintenance or
testing.

¢. Explicit notification of involved reactor opérating personnel
whenever a safety-related sysiem is removed from and returned
ce.

11. RevView-your prompt repdw{ing procedures for NRC notification to
assure very early notificption of serious events.

/ gQgs“nJ(d //; ;
orlall Hght water power redctor facilities with an operating license
b cept-Babcock and Wilcex reactors, respond to Items within (ESdays

s Bulletin. il " 7

Reports shou'd 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 rosponse
is required.

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



UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

April 11, 1979

‘TM IE Bulletin No. 79-06

REVIEW OF OPERATIONAL ORS AND SYSTEM MISALIGNMENTS IDENTIFIED DURING
THE THREE MILE ISLAMD/INCIDENT

As previously disgdssed in IE Bulletin 79-05 and 79-05A, the Three Mile
Island Nuclear Pgwer Plant, Unit 2 experienczd sianificant core damage

which resulted from a series of events initiated by a loss of fecdvater
transient and ‘compounded by operational errors. Several aspects of the
incident have generic applicability to all light water power reacto "
facilities, in addition to those previously identified as ‘ uur“‘
Babcock and Wilcox reactors. This bulletin is to identify certain

actions to be taken by all other light water power reactor facilitie

with an operating license. A.{..v FN!J sam bo~ 44’-0-—( P ‘rwln

BIW wmidas l17msrnly

Action to be taken by licensees:

For all light water power reactor facilities with an operating ]icznse
except Babcock and Wilcox reactors@mww

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 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 operaticnal 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
automaiic 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. )

c. A1l licensed operators and plant management and supervision
with oreraticnal responsibilities shall participate in this
review and such participaticn shall be documented in plant
records.
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For pressurized water reactor facilities review the actions required
by your operating procedures for coping witk transie'ts and accidents,
with particular attention to:

a. Recognition of the possibility of formina voids in the primary
coolant system large enough to compromise the core cooling
capability, especially natural cirzulation capability.

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

¢. Operator action required tc enhance core cooling in the event
such voids are formed.

For pressurized water reactor facilities that use pressurizer water
level coincident with pressuricer pressure for automatic initiation
of safety injection into the reactor coolant system, instruct
operators to manually initiate safety injection when the pressurizer
pressure indication reache: the actuation set point whether or not
th> level indication has drocpped to the actuation set point. Note
that this reccrmendation has been made by Westinghouse to its
reactor customers.

Review the containment isolation initiation design and procedures,
and prepare and implement all changes ne.>ssary to cause contain-
ment isolation of all lines whose isclation does not degrade core
cooling capability upon automatic initiation of safety injection.

For pressurized water reactor facilities for which the reactor
protection system does not initiate automat.c 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 “irect
and continuous communication with the control room) to promp.ly
initiate auxiliary feedwater to the steam generator(s) for those
transients or accidents the consequences of which can be 1imited
by such action.

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

a. ldentify those plant indications (such as valve discharge
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 salve(s) are open, and
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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).

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

a. Operators do n>t override automatic actions of engineered safety

features without careful review of plant conditions.

b. Operators are provided‘additiona1 information and instructions
to not rely upon any one plant parameter but t. also examine
other related indications in evaluating plant conditions.

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 sipervisory
periodic (daily/shift checks, etc.) surveillance to ensure that
such valves are returned to thei -orrect positions following
necessary manipulations and are maintained in their proper
positions during all operational modes.

Review your operating modes and procedures for all systems designed
to transfer potentially radicactive gases and liquids out of the
primary containment to assure that undesired pumping, venting or
other release of radicactive 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.

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

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

145
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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-rela“ed system from scrvice.

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 oersonnel
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 reacter facilities with an operating license
except Babcock and Wilcox reactors, respond to Items 1-7 within 14 days
of the receipt or 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 GAD, 3180225 (R0072); clearance expires 7/31/80. Approval
was given under a blanket clearance specifically for identified generic
problems.
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EFFORTS RELATED TO EQUIPMENT SURVIVABILITY

FEEDBACK ON RADIATION WITHSTAND CAPABILITY OF FOXBORO AND BAILEY

TRANSMITTERS

Naval Reactors

Sandia

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

No experience in weapons area. However, Sandia
contacted Bailey and Foxboro. No additional
information on S8ailey's, but certain Foxbory
pressure transmitters are equipped with hardened
amplifiers (RC 22-PT1 through 8 which are used to
measure reactor coolant pump seal cavity pressure).
They have survived tests invelving exposure to

2 x 10% R/hr. Therefore, should existing reactor
coolant pump pressure transmitters fail, these
hardened transmitters should be available as
backup to measure reactor coolant pressure.

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

Approach:

Basis for Dose
Rate Calculation:

Results:

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.

(a) Assume containment air sample represents
containment atmosphere.

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

ORNL has calculated dose at locaticn of pressure
transmitters to be 1 x 10* R/hr.

Bailey transmitter BY is qualified to 1 x 105 R
Using dr.2 of 1 x 10* 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, particulariy a good estimate

175 19¢



of the activity of the water in the con-
tainment sump, it is impossible to estimate
failure times of vital equipment.

IT1 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 (see Enclosure f).

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 107 Rads.

Containment isolation valves - we don't believe external -
radiation is a problem. Radiation inside of valve is j
estimyted to be 2000 R/hr. Assuming seat can take ~ 106 ‘
to 10/, seat will last 22 days. However, radiation level

should drop with time. Tharefore, 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

FLOOD TIMES

@ 250 GPM = 15000 GPH

12" = 74,330 gal

1" = 6194.2

15,000 G/HR = 2.42"/HR.
Starting Point = 2 feet
2 hrs 10 min Steam Gen Press Loop 8 (1 of 2)
4 hrs 50 min Reactor Coolant flow Loon A (2 of 4)
7 hrs 30 min Press Level (3 of 3)

cteam Generator Press Loop 8 (2 of 2)
Reactor Cool Flow Loop A (2 of 4)
React Cool Flow Loop B (2 of &)
(Loop A) (Steam Gen Lev (Operate Range) (2 of 5)
(5 Total)Steam Gen Lev (Start-up Range)(4 of 5)
(Loop B) (Stm 3en Lev Full Range(1 of 5)
(5 Total)) Stm Gen Lev (Operate)(3 of 5)
Stm Gen Level (Startup Range)(3 of 5)
15 hrs 45 min Stm Gen LevelA (full Range) § of 3) ==
Stm Gen Press Loop A(2 of 2) :
React Cool Press Loop A @ of 2)
Wide Range
React Cool Press Loop A @ of 1)
: Low Range
React Cool Press Wide ( of 1)
) Loop B
Penetrations (Start) 39 hrs, 40 min

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

Reactor Coo'ant PUmps 8 day, 16 hrs, 50 min.
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Enclosura 3

TRANSMITTER SUBMERGED STATUS

Elevation above ground level

2'e8" eemceccecccccmacaa———. Steam Gen. Press. Loop B (10fZ)

3'e0" ccmcccccccmcenmcncnnane Reactor Coolant Flow Loop A (20f4)

' ofl® cons sesesvesnssssssece Flood Level (Based on transmitted site calculations
E - LR Press. Level (3of3) °f 4/5/79)

Stm. Gen. Press Loop B (20f2)
React Cool., Flow LoopA (20f4)
React. Cool. Flow Loop B (20f4)
Stm. Gen Lev. Loop A (operate range)(2cf5)
. « - = (start-up range)(4of5)
" - - " B (Full range) (lof5)
: B " B (operate range) (30f5)
- = . “ B (start up range) (50f5)
React. Cool. Pump Seal Cavity Press. (80f8)

§'a" ceveccceceecccmcccce—a—- Stm. Gen. Lev. Loop A (Full range) {50f5)
Stm. Gen, Press. Loop A (20f2)
React, Cool, Press. Loop A {20f2)Wide range.

v " . " A (1of1)Low range.
" " " Loop B (1cfl) wide range.
10" «f" ecccccnccccmncncncnnnas Bottom of the lowest Electrical Penetration
12'=0" ecccccccccncccccncnnaen Bottom o the motor housing of the D.H.Valves
for shutdown cooling.
46'<0' eeccccmcmcnmc e e aae Bottom of the motor housing of the Reactor

Cooling Pumps.
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5 W

(1)
(2)
(3)

(4)
(5)

(6)
(7)

oo \'\ c (v2day B (1-2 days)

”502 - (‘ o 4 da.is)

B.c. Press (Ps:i)

k/GQ_

4/6/79%

1100 hrs.
TM1 RECUVERY

BASE CASE SUMMARY
TR/P Revision 1

=

GO 2w

o g (2-3 day<)

N

D é Co L£0L,:O

PimAacy

I T . i R.C. TEmP (°F)
ldo-/60 220 2c0

Degas at A; Lower Pressure (A-A') while degassing,
then return to A.

”-/\'..'.) \::.‘-.’ ‘.Q.J

o
Continue Design/Installat.on of static snd active
systems for primary makeu,/pressure ccrntroli. and.
secondary cooling system rfuyr “&" £/G.

Reduce temperature (A-»B) by cteaming on "A" S/G
Take "A" S/G solid - drop primary temp. to minimum (B—>~C)

Trip RC Pump "A" - Establish natural convection -
Establish cooling to "B" S/G if available.

n' C""-t BX’: 2 s DU eS|

-~

Drop primary pressure to selacted value (C-~D)

Tale primary system solid - Control pressure &
makeup with static or new active system

END POINT

Primary - Natural Cire, solid liguiad, Long-term P/V Control

Secondary - Solid wates, Long-term Heat Dump System

Approved for Issue:

/ ,
Lok
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»

Industry Advisory Group

Task Cr=Scription Priority  Status
1 Recmmend ii Pri,. B

sa- ‘le worth ex-

pos ire
2 previde recommendation H

for alternative
mgt:nOdS of P/V
conirol

Evaluate fire in H
containment

Complete

Lead Man

Levenson
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Task

PLANT OPERATIONS

Description Priority

1D

1E

2A
2B

— R

11

14

16

19A

22A

23

Procedure for re-
ducing containment
vacuum

Verify let-down valve

alignment of make-up
system

Restore Pressurizer
Heater

Robot proceedure

Determine urgency
reqgqt. for primary
sample

Improv. TLD methods
limit exposures

Determine naource of
high Iodir .-AB ele-
vator

Repair fitting on
make-up tank.to
reactor bldg.

Qualify 5 men to
enter Aux. Bldg.

Clear south end
warehouse

Design/Install filters

at vacuum pump dis-
charge

Control/room Island
access lst
Security

Fire fighting reid-
iness/proceedures

Develop list of Plant

changes

H

M

M

=X

M

Establish control rccm M

change control log

Procedure for Plant con- H

dition upon evacuation
Updace emergency plan

Lead Man

Miller

Shovlin
Miller

Herbein

Grayber/
Bachofar

Miller
Miller

Limroth
Gunn
Gunn
Limroth
Stacy

Miller

Miller

Miller

Miller /
Mill )Qs éﬂ?‘?



Task Description

Plant Operations

Priority

Status

15 Install portable M

INT system

Lead Man

Cunn
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TASK
L.

.¢2:

3.

10.
11.
12.

13.

TECENICAL SUPPORT GROUP

DESCRIPTION PRIORITY

Provide Additional boiler

capacity

Develpp procedure for limitiag
contaignent vacuum

Evaluate need for backup HPI
pump (Hydrolaser)

Provide estimate of required
HPI flow for 200 to 2500 psi
(degenerated state)

Reconstruction .. :vent

Incfements for pressure decrease

How to measure rate of degas

Increase Letdozm flow

Investigate the use of sample
line to degas

Calculate Reactor Ccolant System
spray flow

Radiation monitdr system
desensitization

Construct brick wall at Unit 1
¥X Vault

Provide degeneration procedures
A, Fire in contaiament

B. Fire in Auziliary

C. Fire in other areas

D. Evacuation of control room

E. Breach of waste systems

STATUS

Complete

LEAD MAN

Devine
Devine
Devine

Davine
"atlace
Davine

McGuoy
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#11
#23

14

#18

719
721

WASTE MANAGEMENT GROUP

LIQUID WASTE
Description Priority
ABE&FB Filter Trains H
Tank Inventory Status H
Assessment CAP-GUN system H

Arrangement Study-RB

Contaminated Water M
Flush System for AB
Ceozponents M

Determine Leakage Paths )
from Unit 2 to Unit 1 L

D/C Liquid Wastes ’
Processing System Long Term

Additive to Primary Water Long Term

Feactor Building Sump
Level Measurement Long Term

. GAS WASTE
i)
AB&FIB Filter Trains H

Evaluate and Upgrade Cas
Release Monitors H

Replace Charcoal Filters H
D/C Emergeacy 1B Gas Purge
Clean-Up System H

Condensor Off-Cas Discharge

Filter M
Preheaters to FHB3 Vent
Filters M
Preheaters to FIi3 Vent
Filters M *
' GRMERAL

Develop Waste Management
Caze Plan Long Term

Organize An Integrated QA'd.
Radiation Survey Il

Status

Underway
Uaderway
Underway

Underwvay

Undervay

Undervay

Underway

Underway

Lead Man

S. Kraft

McGoey - Plant Opr,
MzGoey - Tares

Hirst/Doern

Yarborough

Pavlick/Fitrell

B&R

Hirst

175 214
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TASK

WASTE MANAGEMENT GROUP (CONT'D)

DESCRIPTION PRIORITY

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

Provide alternate set cf M
filters

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

Design Shield Wall at conden- M
sate deminezalizers

STATUS

LEADMAN

McConnell

McConnell

McConnell

McConnell



Task

Plant Modifications

DesCription Priority Status

WG-1

TS~-1

TS-2

28-3

TS-5

TS-6

1063

1064

1082

Design new AB/FB H Done
filter/structure

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

Recommend methods
to improve relia-
bility of implant
electrical supply

Design package for H
secondary side
cooling of S/GB

Dasign package

-for use of sec-

ondary serv.ces
cooler

Design system
for measuring
water level in
containment

"Develop method

for flocding con-
tainment with
106 ft3 of water

Design system for H
pressure unake-up
control of RCS

Design/procure Complete
HEPA and charcoal

filters for con-

danser VP discharge

Review S/G cool- Complete
down scheme for re-
liabilty

Recommend portable
filters for Aux.
bldg. (location,
type, power source,
etc.)

Complete

Lead Man

175 21%
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Task

PLANT MODIFICATIOuS

Description

1085

1103
(?)

1004

1108

19

39

45

52

53

64

Priority

Status  Lead Man

Design temporary
shielding covers
for DHR pits

Evaluate line-up
to use one decay
heat and one spray

pump

Get desigah for
waste gas to Cont.
Bldg.

Review B4&W natural
circulation cooldown
proc.

Determine Aux. Bldg.
TV locations to mon-
itor DHR components
(Mark up Generai-Arr.)

Provide electrical
powar supply for cross
connecting RB with
FHB purge filters

Determine leakage paths
Unit 2---Unit 1

Design supports for
Cond. H line to sur-
face condenser H hot
CO-C~-1IB to make it as
seismically capable as
feasible

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

Examine 1lE diesel
generator to determine
if BOP loads can be
added

Review alternate
cocling source for
secondary

On schedule
completa
4/7

On Held

Complete
Complete

Complete

80% on hold
since not need-~
ed for 2 wks.

Complete

John Lucena to
arrive site

4/7 with sketches
calcs

Complete

Intiated 4/4

Intiated 4/4

)
on

2K



Task

PIANT MODIFICATIONS

Description Priority

€5

63

66

70

73

74

Status

Design waste gas
system for pump
down of R3 to fuel
pool

Supports for H.S.
system in Turbine
bldg. when filled
(related to $52)

Location for secon-
dary plant diesel

Max P&T f{or DHR
downstream of valve
DH-V3

Back-up Power Source
for secondary plant
loads .

Review fire protection
for charcoal filter

Design/ Fab/Install
shield plugs at DH
vaults

Intiated 4/4

Assigned 4/4

Assigned 4/5

Assigned 4/5

Complete

Lead Man



P R —

Task

10

11

Description Priority Status

Analysis »f gas conc. H
in Primary system

Provide list of cr¢- H
tical systems for
present conditions

Analyze In-core H
thermocouples during
LopON 4/6

Provide minimam allow~ H
able RCS pressure for
degassing

Provide stress AnalysisM
for generator (points
BtoC)

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

Provide noise anayl- H
sis of pressure during
degassing

Document of sequence L
of Plant conditions
in base plan

Develop procedure to
determine pressurizer
level using Heise
Cauvge

Develop procedure for
cooldown using OTSG's
on natural zirculation

Core Anaylsis Program

A.. Thermocouples from
Inccres

B . Neutron sziorals
from Incores

€ Noise Levels

_}ead Man

Rogers

Rogers

Rogers

175 2147
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1.

10.

l.

i1d.

) §

ACTION ITEMS
TASK MANAGEMENT/SCHEEDUEL MEETING

0900 4/6/79
Establish Data Bank; identify cognizant person-
inform R. Arnold

Frovide list of activities in progress to F. Stern

Identify planning coordinator

Support for Base Plan, Rev. 1
- Determine minimum degassing pressure (Point A)

- Continue design/installation of stati. & active
make-up/pressure.

-~ vesign & install cooling system for "B" Stm. Gen. -
- Stress analysis for Stm. Gen. (Points B to €)
- Determine minimum primary system pressure (Point D)

- Alert Noise Analysis Group; Determine reporting.

Assure that at least one containment spray pump
remains available for at least the next week -
10 days.

Need criteria for additional waste gas storage
facility.

Need criteria for upgrading electrical supply system.
Locate additional air compressors.

Write administrative procedure.

Confirm status of upgrading current RHR System.
Consider how to develop reguirad contingency plans;
"Flesh out" Degeneration List.

Arrange for outside organization to do regquired
Safety Analysis.

Increase primary system boron concentration to
3,000 - 4,000 ppm.

/9y ‘3
1300 Hrs.

Action Party

Wilson
Palmer
Wilson
Wilson

Palmer
~obean

McMillan

Cobean

Cobean
McMillan
McHMillan
Wilson
McMillan
Herbein

F. Stern

Palmer

Zobean
Cobean
Cobean

Westinghoussa
(Cobean)

Stern
Arnold

Stern
Arnold

Arnold
Herbein

175 219

— - - TP RRRSNS Ry e A S e - — e, e, Sl
_— R ——— B e e e



-~ S—

,PSQ\:.L_ \‘ :

wa\ qv\

o s
mw ..w <SHI5H

e ..>\ sl.[.\ﬂa...xwm 7,

it \

—— - — ‘l.r!"lﬁlu‘l
O

\tﬂ;l-vtrt"!tl
Jo 37948 e
P e Y
- DT
c.h..l - Q

——— e

SN MYy, T 00WNIa0a

KRR L

e s BN
».v<m. 5y EZ

...,‘.,m..n.r..,._w L VD0 .".....‘..‘r.. Guv‘wu: L AOVHI WHN )

m%h.ﬁ.w.x.,.. T R S B .ag&@: . \J; ..“(U.y.:w. s
3 ahte Aide - D TECE PR I

e o BRI S Q.@.ﬂ\ mu.?w 2wt LBIASWY Y

.. .__o.:\:ao ObN’

.\.m. %,

ol

1391440 ABYND-

,.Q,.

TR

Ain o o

::dz&t :

- Mlil

QAL B

9 2o Qubnizaes

Dra.?b P e ]

..uw...vw...,w.ﬁ.. ~ el

A T e — ~

1S :JZD.wv_SSOU

. e ipe ——— - ﬂr *Q.’I‘. i
. ...,.ru....u.. ey fhe A i T 3 o kv BINONE |
- et .';,ttt».rrlllun '
T vava fp i | N “a A um &2% ey sinoud
> ———— At T

.\..F » DO F 300 (AR S L u,éuu..vzo % | s N xﬂ» VIO,

.;iz Y
“3'HOLITHIN )

,|I

.. Ezczw:zzou

-

A

[ T e 50 1M |

. 3. % 3222(.

o " 23_2_:..3

52:? ..s.:o...

A e

rxA_‘.. # exz:z.

.ﬂi y.é.%ﬂ\%

> '7

L T .S_:.S 3

2 .ac.q.‘ .Asu l—NAU

/ et e Ot

P..wa...c: JLEHM,.

d

R s LR

z&:cto

: ,...‘..So.to, ;

..
,,_..\ : zqzc.«:u
hamag oo vw]

;0 ADVANGD

o

175 2189




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 208CS

APR 61979

NOTE TO: X00S Staff
FROM: D. Thompson
SUBJECT: WEEKEND MANNING OF OPERATIONS CENTER

X00S MANNING
4/7/719 IRACT Support em
0001-0800 Ward Crews
Paulus
08L0-1600 Weiss Jordan
Gower
1600-2400 Hegner Thcmpson
&/8/79
0001-0800 Baci Crews
0800-1600 Hegner Thompson
1600-2400 Weiss Jordan
4/9/79
0001-0800 Baci

Support

A0

V75 28
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!l:\'. VA

4/6/79%

1100 hrs.
TMI RECOVERY
BASE CASE SUMMARY
- TRIP Revision 1
{ [:(_-,-\ c ¢ -2 days)
< e ¢ 2dae B (-2 days
_— Ld - - N }ul‘ l “"_Si‘_.
v O O P . }
§ 5 N':‘ e Ly I.;‘. >
GO 2o L
] QGCCM;A.QV (‘Z 3 dCLL{ ‘53
V 8 ("24"1”) ’
N FAN
~ /00
- D é@o 04,0
P2imRAey
| I ‘ '] R.C, TEMMP (0/")
ldo-/é0 220 2g0
(1) Degas at A; Lower Pressure (A—+A') while degassing,
then return to A. . O !
- v u(. - (£ D

~
(2) Continue Design/Installaticn of statie and active

systems for primary makeup/pressure control and
secondary cooling system for "B" S/G.

(3) Reduce cemperature (A->B) by stearing cn "A" S/G
(4) Take "A" S/G solid - drop primary temp. to minimum (B->C)

(5) Trip RC Pump "A" - Establish natural convection -
Establish cooling to "3" 5/G if available.

. r]. /_l.‘,it B‘g ?‘- -'~ ‘;‘ _I'I_. l' ‘Qn .
(6) Drop primary pressure to selected value (C—~D)
(7) Take primary system solid - Control pressure §
maieup with static or new active system

END POINT

Primary - Na&*ural Cire, solid liguid, Long-term P/V Control

Secondary - Solid water, Long-‘.erm Heat Dump System

Approved for Issue:

/) ) g

;xr::‘c/i':i*’
RA:clb
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__Indusggiiidvi;o;Q croqg.

Task Cr=sScription Priority Status

1 pec 'mmend if Pri. H
sa- le worth ex-
po;ltt

2 Previde recommendation H

for alternative
metods of P/V
conirol

3 Evaiuvate fire in H Ccmplete
containment

— R ——

Lead Man

Levenson

175 22%




Task

PLANT OPERATIONS

Description Priority

1D

1E

2A
28

14

16

1%a

22A

23

Status

Procedure for Je- H
ducing containment
vacuum

+.rify let-down valve H
alignment of make-up
system

Restore Pressurizer H
Heater

Robot proceedure M

Determine urgency
regt. for primary
sample

Improve TLD methods
limit exposures H

Determine source of H
high Iodine-AB ele-
vator

Repair fitting on H
make-up tank .to
reactor bldg.

Qualify 5 men to H
enter Aux. Bldg.

Clear south end M
warehouse

Design/Install filters M
at vacuum pump dis-
charge

Control/room Island M
access lst
Security

Fire fighting read-
iness/proczedures

= X

Develop list of Plant M
changes

Establish control rocm M
change control log

_Procedure for Plant con- H

dition upen evacuation
Updace emergency plan

Lead Man

Miller

Shovlin .
Miller

Herbein

Grayber/
Bachofer

Miller

Miller

Limroth
Gunn
Gunn
Limroth
tacy

Miller

Miller

ek & as &



Task Description

Plant Operations

Priority

Status

15 Install portable M

IWT system

Lead Man

Gunn
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TASK

L.

2.

10.
11,
12,

13.

TECENICAL SUPPORT GROUP

DESCRIPTION PRIORITY

Provide Additional boiler
capacity

Develpp procedure for limitiag
containment vacuum

Evaluate need for backup HPI
pump (Hydrolaser)

Provide estimate of required

HPI flow for 200 to 2500 psi
(degenerated state)
Reconstruction of event
Incfenents for pressure decrease
How to measure rate of degas

Increase Letdozm flow

Investigate the use of sample
line to degas

Calculate Reactor Coclant System
spray flow

Radiation meonitéc system
desensitization

Construct brick wall at Unit 1
HX Vault

Provide degeneration procedures
A, Fire in contaioment

B. Fire in Auxziliary

C. Fire in other areas

D. Evacuation of control room

E. Breach of waste systems

moom = o

STATUS

Complete

LEAD MAN

Devine
Devine
Devine

Davine
Watlace
Davine

McGuoy

175 224>



WASTE MANAGEMENT GROUP

LIQUID WASTE
Task ) Description Priority Status Lead Man

@ ABEF{B Filter Trains H Underway S. Kraft
£11 Tank Inventory Status H Uaderway McGoey - Plant Opr,
#23 Assessment CAP-GUN system 4 Underway McCozy - Tames
#14 Arrangement Study-RB

Contaminated Water M
#18 Flush System for AB

Cozponents M
v8 Determine Leakage Paths '

from Unit 2 to Unit 1 L
#16 D/C Liquid Wastes v :

Processing System Long Term
19 Additive to Primary Water Loag Term
21 Reactor Building Sump

Level Measurement Long Term

. GAS WASTE
H »

#1 AB&B Filter Trains H Cadervay Hirst/Doernry .
4 Evaluate and Upgrade Cas

Release Monitors H Undervay Yarboroegh
#5 Replace Charcoal Filters H Undervay Pavlick/Fitrell
15 D/C Emergency RB Gas Purge

Clean-Up System H Urderway B&R
£7 Condensor Off-Cas Discharge

Filter M Underay Hirst
P Preheaters to FHB Vent

Filters M
#10 Preheaters to FH3 Vent

s Llters - R
i ' GEMERAL
#20 Devalop Waste Management

Caze Plan Long Term Palmer
£24 Organize An Integrated QA'd

Radlation Survey 31 Lee/Palmer

175 228



TASK

WASTE MANAGEMENT GROUP (CONT'D)

DESCRIPTION

Sample AB/FH Bldg. for filter
replacement indicating acc-
eptable operatiocn.

Provide alternate set of
filters

Determine best solution -3
be used in Aux. Bldg. to main-
tain acceptable iodine limits,

Design Shield Wall at conden-
sate deminezalizers

PRIORITY

H

STATUS

175

LEADMAN

McConnell

McConnell

McConnell

McConnell



Task

Plant Modifications

Description Priority Status

WG-1

WG-2

TS~1

T6-3

TS-4

TS8-S

TS-6

1063

1064

1082

Design new AB/FB H Done
filter/structure

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

Recommend methods
to improve relia-
bility of implant
electrical supply

Design package for H
secondary side
cooling of S/GB

Dasign package
-for use of sec-
ondary services
cooler

Design system
for measuring
water level in
containment

"Develop method

for flooding con-
tainment with
106 £t3 of water

Daesign system for H
pressure make-up
control of RCS

Design/procure Complete
HEPA and charcoal

filters for con-

dznser P discharge

Review /G cool- Complete
down scheme for re-
liabilty

Recommend portable Complete
filters for Aux.

bldg. (location,

type, power source,

etc.)

Lead Man

175 23



Task

PLANT MODIFICATIONS

Description Priority

1085

1103
(%)

1004

1108

19

39

45

52

53

56

64

Status Lead Man

Design temporary
shielding covers
for DHR pits

Evaluate line-up
to use one decay
heat and one spray

pump

Get desiga for
waste gas to Cont.
Bldg.

Review B&W natural
circulation ccoldown
proc.,

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

Provide electrical
power supply for cross
connecting RB with

FHB purge filters

Determine leakage paths
Unit 2---Unit 1

Design supports for
Cond. H line to sur-
face condenser H hot
CO-C-1IB to make it as
seismically capable as
feasible

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

Examine 1lE diesel
generator to determine
if EC? loads can be
added

Review alternate
cooling source for
secondary

On schedule
complete
4/7

On Held

Complete
Complete

Complete

80% on hold
since not need-
ed for 2 wks.

Complete

John Lucena to
arrive site

4/7 with sketches
calcs

Complete

Intiated 4/4

Intiated 4/4

175 23p



PLANT MODIFICATIONS

Task Description Priority Status Lead Man
€5 Design waste gas Intiated 4/4

system for pump
down of RB to fuel
pool

63 Supports for H.S.
system in Turbine
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
DHE-V3

73 Back-up Power Source Assigned 4/5
for secondary plant
loads .

74 Review fire protection Complete
for charcocal filter

Design/ Fab/Install M
shield plugs <t DH
vaults

: | 175 23



Task

10

11

E & W

Description Priority Status

Analysis of gas ronc. H
in Primary system

Provide lis: of cro- H
tical systems for
present conditions

Analyze In-core H
thermocouples during
LopON 4/6

Provide minimum allow- H
able RCS pressure for
degassing

Provide stress AnalysisM
for generator (points
BtoC)

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

Provide noise anayl- H
sis of pressure during
degassing

Document of saquence L
of Plant conditions
in base plan

Develop procedure to
determine pressurizer
level using Heise
Gauge

Develop procedure for
cooldown using OTSG's
cn natural zirculation

Core Anaylsis Program

A.. Thermocouples from
Incores

B . Nsutron :zignals
from Incores

¢ Noise Lev :ls

Lead Man

Rogers

Rogers

Rogers

175 253



10.

[
I

12.

ACTION ITEMS
TASK MANAGEMENT/SCHEDUEL MEETING

0300 4/6/79

Estacrlish Data Bank; identify cognizant person-
inform R. Arnold

Provide list of activities in progress to F. Stern

Identify planning coordinator

Support for Base Plar, Rev. 1
- Determine minimum degassing pressure (Point A)

- Continue design/installation of static & active
make-up/pressure.

- Design & install cooling system for "B"™ Stm. Gen. -
- Stress analysis for Stm. Gen. (Points B to ()
- Determine minimum primary system pressure (Point D)

- Alert Noise Analysis Group; Determine reporting.

Assure that at least one containment spray pump

remains available for at least the next week -
10 days.

Need criteria for additional waste gas storage
facility.

Need criteria for upgrading electrical supply system.
Locate additional air compressors.
Write administrative procedure.

Confirm status of upgrading current RHR System.

Consider how to deve. p required contingency plans;
" -~

#lesh out" Degeneration List.

Arrange for outside organization to do required
Safety Analysis.

Increase primary system boron concentration to
3,000 - 4,000 ppm.

LAV

1300 Hrs.

Action Party

Wilson
Palmer
Wilson
Wilson

Palmer
Cocbean

McMillan

Cobean

Cobean
McMi® an
Mciillan
Wilson
McMillan

Herbein

F. Stern

Palmer

Cobean
Cobean
Cobean

Westinghouse
(Cobean)

Stern
Arnold

Stern
Arnold

Arnocld

Herbein

»

75 23
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INCIDENT RESPONSE CENTER - THIS SCHEDULE WILL CONTINUE UNTIL FURTHER NOTICE

**Karen Jackson 8a.m. until 8 p.m. **Donna Smith 8 p.m. until 8 .a.m.
*8 am until 4 pm *3 p.m. until 12 Mid *12 Mid until £ a.m.
Claudine Deiiso Kevin Bohrer Sue Lynn
Marie Jambor Nancy Hobbes 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

‘lave a happy day:

Contacts: Karen & Donna




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 @ 4:2Cam to wake her up)

Sunday, 4/1/79

8am - Noon Laverne Johnson

10am - 4pm Eileen Chun

noon - 6pm Jean Schmidt

4pm - midnight Reth 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

7:1%am - 4:00pm Laverne Johnson
7:15am - 4:00pm Irene Suissa
bring CRESS work with you

4:00pm - midnight Jean Schmidt
4:00pm - m'dnight Andrea Perkins
bring CRESS work with you

midnight - 8am ? need to schedule

If you have time, you might waut to call 452-8585 for a tape on the
Chairmar's latest information.

If you need sleep, you can use the cots out in the hall.

Have a pleasant evening,
Joanne

175 236
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NOTE FOR DUDLEY THOMPSON
SUBJECT: COMPENSATION

I spent some time researching NRC MC 4136 with a view to calling out
possible avenueé for compensation for those employees affected by TMI.
Listed below are a few observations which you may want to pursue

with OA.

1) Nonexempt employees are entitied to overtime pay. Under certain

circumstances, they may request 4!’8 como. time.

2) No employee earning in excess of $47,500 gets any additional

compensation of any sort.

3) Ao employee can be granted comp. time in excess of the amount which
would iicrease 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 $22722 per annum

must be paid overtime unless he specifically askes for comp. time.
5) An employee earning more than $22783 can only get comp time.

6) Any employee earning less than $47500 can get night premium pay

(10% of base pay) if the night work is scheduled.

7) Any employee earnino less than $4750C can get 25% Sunday pay for

1795

™
N
<o



scheduled Sunday work. They can get night (10%) olus Sunday (25%) for
Sénday night work, a total of 35% premium pay. When such

work is p€Emim- also overtime, they can also get comp time.

A1l of this is rather intricate, and there are cuestions as to whether or
T our scheduled night work is schdduled, or whether any of this can

be retroactive. It may take some extraordinary effort on the part of OA
to pull it off. On the other hand, the affected employees have put forth
extraordinary effort throughout this affair without particular regard

to eemuneration. I think they deserve some answers £ 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 % urs of this operation may be entitled to

mileage. They certainly are in call back situations.

It would be most useful and stimulating if OA could get out a fact sheet
regarding the above ASAP, particularly in view of rumblings about NTEU

taking an interest in this matter.

)} 15 a7
Y ¥ ""A ’AL z‘n

et
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April 2, 1979

Received a call from Lt. Tom Nelson, intelligence officer,USN,
Light Photography Squadron 706 (Tel. 433-2681). He 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

4 9 Caty—

40
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April 2, 1979
IMPACT O™ 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 Transvort
Interstate, but could get special permit promptly from State

Jim Hanks 717-238-0431
Wards

Interstate

Davle Meyers 717-761-1334

175 24§
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For: Edson Case

Description of Pr ed Oroanizati
for NRC Operation at TMI-2
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For: Edson Case

Description of Proposed Organization -
for NRC Operation at THi~2

There will be three principal organizations: NRR Operations,
NKR Technical Review, and 1E, as described in the attached chart,

The NRR operations function interactu with the NRR people in
the TMI-2 control room area and with GPU's Task and Schedule
Managerial Team (F. Stern, Chairman). The NRR operatlions function
will be managed by Stello and Volimer. The GPU managerial team will
be prioritizing work and NRR will provide liaison,

The NRR technical! review functian 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. %obean of Burns and Roe. Its scope includes the new RHR, the
electrical power modifications, the primary system Instrumentation
alternatives, the radwaste modifications, and the modiflied secondary
cooling system, NRR will review the L’equacy and safety of these
changes. The technical review 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.

175 2489



In addition to these principal divisions of NRR 1abor, we have
an interface with and membership on the GPU lechnical Working Group
(McM11lan of BeW is Chalrman), D. Ross is currently assigned as
NRC llalson. One task already assigned to NRC by this group Is to
prioritize the input to and output from the government laboratories
and consultants, This task will be the res onsibility 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 EPRI, The lialson with this group will be handled
by Ross and Mattson, aided by Mick Kaufman of INEL,

The IE site organization is alsc in an attached table,



NRC

Denton
SITE CONTROL
NRR
NRR
1€ Grier Stello TECHNI CAL

Seiffert OPERATIONS Volimer
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NRC THREE MILE ISLAND ORGANIZATION

NRC Command
Denton (2) One Shift
Secretary 8 AN, -8P.N,

(Traller 1)

NRR Operatlions (16)

Stello 6 A.M, - 6 P.M, Vollmer 12 P.M, - 12 AM.
- Communications and Data (2) 2 shifts of | person ea.
(Trailer 1) (8 - 8)
- Plant Proceadures 2 shifts of 4 peopls ea,
(Traller 2 & Unit #2 (8 - 8)
Turbine Bldg.)
Systems (6;
Radioslogical (2
-« Effluent Control & | shift from 8 A LM, to 8 PN,
Health Physics (%)
- Operator Licensing (2) 2 shifts of | person ea,

NRR Technical Review (8)

Mattson/Ross B A.M, - B P M,

Reactor Systems (1) Novak

- Electrical (1) Tondi

Mechanical ~ (1) Bosnak*

Aux. Systems (1) Benaroy

Structural (1) Schaser®

- QA (1) Haass*

* This branch chief to provide one
reviewer,

1 7E ,:;gl
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1E OFERATIONS (69)

Grier 8 A.M, - 8 P.M, Sevfrit 8 P.M, - 8 AM,

- Commmications £5) 2 shifts of 1 person each
Re.ctor Operations 3 shifts of 1 person each
(Trailey)

- Operational Surv (12) 3 shifre of 4 persons each
Procedure Review
Commmications
(Unit 2 CR)

- In Plant Health Physics - (18) 3 shifts of 6 persons each

Effluent Control
Procedure Review
Communications
(Unit 1 CR)

Environmental Analysis (18) 3 shiftas of 6 persons each
Offsite Env Surveys

(Mobile Lad, Trailer

Instrument Van)

HP Support 7 8 ALM. - § PN,
Sample Control
Emergency Planning

Admin Suppoert (7) 3 Shifts of 2 persons
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EMT/X00S - 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
4/16 417 4/18 4/20 /21 4/22

6am

2pm Gower Gower

2pm

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 corcurrences
and sees that it is dispatched promptly.
2. Provides TMI-2 status information as requested from legitimate
outside ‘nquiries, 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. Wil) take action, if necessary, to recall EMT & IRACT back into
full operation.

5. Expedite completion 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
-am. ;

175 25%
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= OTSG "B" level - 5%9.,1"

= Power restored to NNI cabinets 5,6,47

o
'I'ave = 285"~

-

RCS Pressure =2000 psig
Both OTSG full level ranges pegged high

. ) )
Operator begins to reduce RBC Pressure
using pressurizer spray.

ICS closes turbirne bypass valves to condenser.
-
'

Operator stcpos energency W flew.

Operater stops main FW pumps.

~

-~
LN
‘PO
el
—



- QOperator increcascs speed of a MFP and fecés
\ "A" OTSG. This starts RCS oa pressure
-and temperature decrease.

- .
.

-|u§i!§:_|

-.'RC pressure =1200 psi

.éFAS actuation at 1600 psig

s
'
|

This starts HPI, LPI and initiates
‘emergency feed. The emeIgency W pump
is started and the bypass emergency.FW
‘yvalves are opened to full open position.
The systen makes 00 gutomatic attempt
to ccatrol stean generater water level.

) - RC pressure at 1475 psig. It stazts
to recover from this point cue to EPI.
= o
Fova 528°7. o hed
3:55 - *A" HPI pump secured.
>: %9 - LPI secured.

4 - 2" HPT initiated. - From this point on, the
operator startec ané stcoped HPI pumPs as
necessary 40 maintain sressurizer level.

d : - Steam Line Tailure legic closes ICS~centrolled
start-up fes3 valves to ezch OTSG when th
corresponéding OTSG pressure £a2lls belaw
435 psig.

- - o.—

1:2% - Secured RCP-D (T, ., =435°T)

This reduced IRC2's to thres

1227 ' - O7TSG "A" water level - 583.7°
Spaculate that =2 It. c< tubes are not
£looded (at top) cue to steam line
arrangenent.

2:00 - Hourly scmputer log arint-out

* Stecam temp. 330°F (07TSGC .'B") ]75 279\
Steam pressuze 171 gsig (O7TSGC “3")
- : - Lal -~ e i~ O.,
Assuming T =2 => 7 s 3807¢%
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TOUE

OF EVINTS -

-t

o MLRCH 20, 13978

SHMUD 04:25 to 05:24 -

)
.

[

(O]

(Revision 1, §/25/%

EVENT
- - ATE—

Lbst NNI power supply

This caused a loss of valid signals

¢o the ICS. 3TU limits ran back

£osdwater, resulting in 2 partial loss

of feedwater (actual RBx power was 72%) .
Probub‘e cpening of mg* turbine bypass
valves to the condenser (timing uncer+2in).

Reactor trip on high pressure, turbine tzip
on interlock.

Pressurizerc code relief setting was knows
to be low (asp-oximately 2225 psig). The
electromatic relief was isolated éue

to previous leaxzag?2 srcblems. The cata
indicates primary presstze went =2400 .
psig _=> code relief valve lifged. ’
ICS closes main contrel and start-up

feed valves and érive main feed pumys O
mlnlnLn speed following tIlip.

cay heat and RC pumgs energy removal
accowplxshec through generators by inventony
boil off and the additicn of main feedwater.
ressurizer code zelief-valve reseats at
app- oximately 2100 psig.
Operator starssts HPI pump "3,
Opecator stops EPI pump "3".
O0TSC "B" pressure reaches 435 ssig set-point
of Steam Line Failure logic.
7SG "B" goes arIy.
1 7€ 7
|75 273

——— - - —— - -



Sahz0snililcox 620-001%

Acgass 9, 297
« 3 . Fege 2

2. Given t:at the operstor cen detercine that eleciricel pover teas deex
lest to ell or pest of the INI, he should kaow the locetion of the
pcver supply dbreekxers, end heve a procedure aveilatle to quickly re-
-t -

QL: pc' .‘.

3, If the feult cennot be cleered (i.e. the dreskers to the power supplies
recpen), the cperstor should have a list of altermete instru=entaticn
svailable o hiz, and he should be thoroughly trained in its use., Ix-
a=sles are: g

2. ZSTAS panels

Y« RS panels

2. ECI (Zsseziisl Ceztrols e=d Instirumentstion)

i, SRACI (Sefezy Relsied Controls end Instrumeztsiion)
e, 3ezote stutdowz Tenels

. Local zages

8+ 2last cozputer

5, Peszgniting that o procedure caa cover all possidle cc=ticatiszs ef Nl
Jelluzes, the cperates's response shsuld be keyed Lo certalz variatles.
Zf the cperater realizes that he has a3 instri=entasicz predie= (2s op-
sosed to & IOCA or stez= line bresk, for exe=ple), he can lizig the
“rarnsiezt by ccoatrolling a few criticel variadles:

-

&, Pressurizer level (vis EPI or nor=al Mskeup Pi=ps)

., B2CS pressure (ia Pressurizer heaters, spray, /M relief valves, ets,)
s, Stex fGeanerztor level (via feed flow, feedwvater vaives, ets,)

d., Sces= Cezerator pressure (viz 4turbine bypaess syste=)

-ne pressuocizer level and RCS pressure assure that the Reactsr Coclant
Systex is Jilled; the Stez= (ezerstior level and pressce sssure adeguate
2e23y7 heat re=gval.

Attszhments 1 and 2 are provided to glve & brief descriptica of the events
2alswvizg this lcoss of KNI pover at Ranche Secec. As can be seen by tkis
sransient, poosst srecise cperater acdticn mad the ability to reccgmize o
l2ss of ZhI pover are criticel factors in lizmiting the severity of o traizs-
29=% such a8 this.,

-

2f vou have aoy questicss cr co=—ents, plesse sdvise,

Ivez D, Greea

Site Operaticzs Mazszer

PRSI ... T 561004

.

an=),

2=: See zttezhed shees,
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UNITED STATES
NUCLEAR REGULATORY COMMISSION .- CLASS OF SERVICE:
OFFICE "F INSPECTION AND ENFORCEMENT ’ /x
WASHINGTON, D.C 20555 \ URGENT

IMMEDIATE
ASAP

FACSIMILE SERVICE REQUEST

DATE: ‘//9/
MESSAGE To: _E Y {M,m M ¥ Comm. ss onae IFT1E Pastf

Nafe) / [0ffice/Division - Agency/Company)

sTatE A0 cITY:  Wavhing Fonn DC

TELECOPY NUMBER: AUTO: <fES) NO
" (Rapifax - 50 secs./page)

(3-M - 4 Mirs /6Mins )

(Xerox - 4 Mins /6Mins )

OTHER: (Transmission Mode: Mins.)

VERIFICATION NUMBER:
NO. OF PAGES - EXCLUDING COVER SHEET RETURN COPIES - (E%;)
N

—

p—
MESSAGE FROM: J O n Qa (S —
(Name) [Office/Division - Agency/Company)

BUILDING: EAST WEST TOWERS OFFICE PHONE

TELECOPY NUMBER: 301 492-8187 - RAPIFAX - AUTOMATIC
301 492-7285 - 3M VRC AUTOMATIC
301 332-7264 - XEROX (4001) - MANUAL

VERIFICATION NUMBER: 301 492-7928 - {Bethesda, MD)
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Facility: Three Mile Island Unit 2
Middletown, Pennsylvania (DN 50-32)

Subject: FZLEASE OF LIQUID WASTE TO THE SUSQUEHANNA RIVER

The NRC was notified by Metropoiitan Edison Company, the Licensee,

at about 2:30 p.m., March 29, 1979, that liquid effluent Sontaining A
a small amount of radioactive material (approximately 10°° to 10-4
microcuries per milliiiter) is being released to the Susouehanna
River in a controlled fashion. The radiocactivity 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 Timits 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.

There is significant media interest at the present tire. The Commonwealth
of Pennsylvania and EPA have been informed.
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3/28/79
Inforuation on the Three Mile lsland Nuclear Electrical Generating Ilunt
indiceut us related by Beob Bores, NRC, Region 1, in King ol Prussia, P'A,
(Dictated by Mr. McKoul)
At aspproximately 4:00 a.m. the steam turbine guncrator trippedicaﬁstng a
reacter scram. There was simultaneous indication of malfunction of a sccondary
"ced water pumr. The rcactor opecating crew initiated a rapid cuol-down
procviure. Shortly thercafter they noted a loss of pressure in the primary
cooling system. They alsc noted an indication thut the pressurizer bubble
had collapsed and they speculated that the bubble had been entrained and
pumped into the reactor prossure vessel., They likewise speculated that there
may have resulted some coolant starving of the reactor fuel asseohlies.
Shortly alterward there was an indication of radiocactivity in the containment
system and a pressure increase in the containment system Co approximately 1 PSL.
A sample of the primary coolant water indicated 140 microcuries per cc Beta Gummn
gross activity. A radiation monitor located in the dome of the contaiament
sys*em indicated 200 R per hour at 8:00 a.m. At 8:30 a.z. the monitor reading
had increased t> 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
levels of the moniter i{nasmuch as the functioning and the calibration of the
monitor became questionable sometime during the course of the incident.
Other monitors peripheral to the containment systam indicated levels of
100 MR per hour up to as 4igh as 10 R per hour. At 8:00 a.m., there was
a2 two-mile per hour wind ot 90o whi h shifced at 11:47 this morning to

o
150 (nd 6 miles per hour. Radiation levels monitored cutaide the plant

were as follows:

175 28[



3=-4 MR per hour cast of the plant and directly acvoss the river
at the south end of Three ¥ile Island, ‘
Ore grab sample made with portable i{nstrumentation indicated iodine 131 at
an appruximate level of 3 x 10- microcurics per ce. Due qu: of the plant
another g;ab sample indlicated fodine 131 at a level of approximately

1.1 x 10 wmicrocuries per ce.

The atove information was relayed to General Bratton, Director of EACT,

who in turn briefed John Deutch on this matter at 1:15 p.m.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTCH, D. C. 20555

’

April {):{ 1979

MEMORANDUM FOR: 8. H. Grier, Director, Region I

J. P. 0'Reilly, Director, Region I1I

J. G. Keppler, Director, Region I11

K. V. Seyfrit, Director, Region IV

R. H. Engelken, Director, Region V
FROM: Nogman C. Moseley, Director, Division of Reactor » $las ik

perations Inspection, OIf e D, Sl e ars
o 2%/{ fx;.f e

SUBJECT:

LE BULLETIN 7980, Moot
— / - !

/ - " 7l
Lpd ol Aiitag 7 7ren 27.
/

P SN

“M- v‘; — /
The subject IE Bulletin should be dispatched for action by April‘l’f
1879, to all wer reactor facilities with an operating license.

Subject bulletin and enclos
to all other power reactor
all power reactor

ures should also be dispatched for information
facilities with an operating license and tg
construction permit holders.

The text of the Sulletin e el d draft letters to the

licensee
are enclosed fof ghis purpese.

Norman C. Moseley, Direftor

Pivision of Reactor Operations
Inspection

Office of Inspection and Enforcement

Enclosures:
1. Draft Transmittal Letterg
to B&W Licensees
Oraft Transmittal Letter
to al) other power

A

facilities -
3. IE Bulletin No. 79-08F<
4 p ] TR 1322
; ARl by
CONTACT L kit [ £
el
B ,gﬂDIq
WA
1~
~
-~
< .
| /5 9 6
b dmnnibennn L.
- l R E— & p—
i = R 1T e —— - = - B . o e T



(Draft letter to power reactor facilities with an operating license)
=7
1€ Bulletin Ho. 794F
Addressee: P
Enclosed is IE Bulletin No. 79-#%, which requires action by you with

regard to your power reactor facility(ies) with an operating license o=

a_consteuction-permit.

Should you have any questions regarding this 3ulletin or the actions
required by you, please contact this office.

Sincerely,

e Signature
(Regional Director)

Vil
Enzlosures: [~
1. IE Suylletin io. 79-88

A

7. List of IE Buljetins
055ﬁed in the—pdst
12 months




Bt Valy b
b G gttt

(Oraft letter to all power reactor facilities with an operating license
or a construction permit) A _
i
IE Bulletin No. 79-9%

Addressee: o8 ~—

¥

9

The enclosed Bulletin 79?15 forwarded to you for information. No

written response is required. If you desire additional information

regarding this matter, please contact this office. TP it .

Sincerely, .
Signature
(Regional Director)
& &
Enclosures: ‘
1. IE Bulletin No. 79-a9 !
a1k 3 ? o '
o ‘ ., : V4 M - j
A semtre—
{
H
i
{
- )
' 0
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o B UNITED STATES
. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

. April 1% 1979 i‘?

1€ Bulletin fo. 79-ff
o EEE : s FenlZ W/a

DeScription of Circumstances: &_7;‘“ Mw - )

Power Plant, Unit 2 9
4 On March 28, 1979 the Three Mile Island Nuclear Pc .
3 "55 o experienced.core damage which resulted from a series of events \:ohxch 1
3‘9 ) were initiated by a loss of feedwater transient. Several aspects of the /
. incident may have general applicability :

This bulleti

reactors.

e L fp oSt -o et ing
en e e T [y e
'.C'o:, ) c'ions'/-étaiﬂ { g u?Lq 5““’

Actions to be taken by Licensees:

1. Review the description of circumstan. s described ir Enclosure 1

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

a. This review should be dirc-ted toward understanding: (1) the
extreme serfousness and conseguences 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 eariy

phases of the accident; (2) the apparent operaﬁona! errors

which led to the eventual core damaJ( hat tHe pc?entul '-\
Msts fndeﬂcer*;?h acc)nnt or t}:ans1, itw)ﬁ to l(aw P

1/ cm ac’oatab. ’tfgh//wat 7(¢e! in he v- se 'é’{gou/y(y /

\ nith ,f_\g lﬂ tgre havij\g/‘nsu?ﬁc ant

mr ﬂfl‘ the necessity to systematically analyze plant conditicns
Snd

and parameters and take appraopriate corrective action.

or

Operational personnel should e instructed to (1) not

override automatic action of engineered safety features uynles:
continued cperation of engineered safety features will resylt

D) ,-J L
in unsafe plant conditions (see Section Ba); and (2) not make

operational decisions based solely on a single plart parameter




indication when one or more confirmatory indications are

available.

A1l licensed operators and plant management and supervisor§
with operational responsibilities shall participate in this
review and such participation shall be documented in plant | .TA:;“'

records.



2. Review the containment isolation initiation design and procedures,
and prepare and implement all changes necessary to > containment
fsolation whether manual or automatic, of all lines whose isolation
does not degrade needed safrty features or cooling capability, upon
automatic initiation of safety injection.

175 300 |
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3.

can be limitad by such action.
y/" rawd fw’ﬁue«tw/

evel indication for both automatic and

Describe all uses
manual initiation of safety systems. Describe other redundant
instrumentation which the operator micht have to give the same
information regarding plant status. Instruct operators to

utilize other available information to initiate safety systems.

o

L-
o
)
oy




5{ Review the action directed by the operating procedures and training

instructions to ensure that:

a. Operators do not override automatic actions of engineered safety

features, unless continued operation of engineered safety fea >;  -
&.7 w‘? Ad%
will result in unsafe plant condition F

, if conti ed

b. Operators are provided additional information and instructions
to not rely upony evel indication alone for manual actions, but
to also examine other plant parameters indications in evaluating

plant conditions.



-

i“ Reyiew alj Safety-reIated yalye positions, positioning requirements
and nositive centrols tn assure that'velves remain positioned (open
or closed) in a manner to ensure the proper operation of engineered
safety fectures. Also review related procedures, such as those for
maintenance. testing. plant and system startup. and supervisory.
periodic (e.q., dai:y/shift checks,) surveil1ance to ensure that

2" o3 ow,ﬂ .

_‘such valves aqg returned to their correct positions fblIowing :,.'

- '!'-:..of “3 %8s

necessary menipulgtions and are maintained 1n the{r proper posxtions
.'\"'#" Vet gt e P --'.4".'-' . _. _

during an operational modes.-'; Py
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Review your operating modes and procedures for all systems designed
to transfer potentially radioactive gases and 1iquids vut of the
primary containment to assure that undesired pumping, venting or
other release of radicactive Tiquids and gases will not occur
inadvertently, [ R '

<
’ .
- + . . " e
S e .

In particular, ensure that such an occurrence would not be causad

by the resetting of engineered safety fea.'res instrumentatior, :

List all such systems and indicate:

a. Whether interlocks e.._t fo prevent transfer when high
radiation indication *xists, and

fe e e —— - —

b. Whether such systems are isolated by the ¢ tainment isolation

signal.

c¢. The basis on which continued operability:of the above features

is assured.
— S c— S et — T TT g —— -
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ﬂb Review and modlfy a5 necessary your maintenince and test procedures
to ensure that they require:

a. Verification, by test or inspection, 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 fnvolved :: ctor operational personnel

wheneve~ a safety-related system is removed from and returned to
service.

175 3087



- .

Review your prompt reporting proceaures for NRC notification to
assure that NRC {s notified within one hour of tha time the reactor
fs 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.

175 308



10 Reyiew operating modes ind procedures to deal with significant
munts of hydrogen gas that may be generated during a transient
or other accident that would either remain inside thi€ primary
system or be released to the containment., - - ‘[A‘/

175 5089
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1. PFDPO“.changes. as required, to those 'technfcal specifications which

must be modified as a result of your {mp'lemntinﬁtems b
above,
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For all boiling water reactor facilities with an operating license,
. 0
respond to Items I-fl within 10 days of the receipt of this Bulletin.

)
Respond to item J (Technical Specification Change proposals) in
30 days. -

-"'8"‘"'. o - -

Reports shou'ld be submi tted 'fo the D! rector of the appropriate NRZ
Regional Off'lce and a copy shou1d be ’forwarded to the NRC Office cf
Inspection and Enforcement Divisfon of Reactor Opera* ons Inspe.tinn,
Wa;hington D C 20555 ]

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

Approved by GAO, B180225 (Roo72); clearance expires 7/31/80. Approval
was givan under a b1anket clearance specifica.ly for identified generic
problems. R e e SR . : :
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Region I1

Name

Co'lins
Zasodoski
Jackson
Jenkins
Troup
Ewald
Hesey

A. Gibson

Andrews

G. Gibson
McPhail
Montgomery
Perrotti
Peery

Projanowski

Allen

section

Rad. Support

ES&P

3rown, Mat. Insp. FFMS

kahle, Fuel Fac.

Woodruff, Mat. Insp. "
Young, Mat. Insp. .

Date to

3/29
3/29
3/30
3/30
3/30
4/4

4/18
4/4

3/30
3/30
3/30
3/30
3/30
4/4

4
4/

411
4/1n
3/30
3/30

Date return
to Officz

4/13
4/13
4/13
4/6

4/20
4/20
§/2

4/20

4/6
4/6
?
4/
4/13
4/20
4/2%
4/25

4/25
4/25
4/13
4/13

B



o825 G/

DATE: 4-2-79

Time (EST)

1950

OFF-SITE DATA

NRC ground level gamma surveys at 15 checkpoints located on both sides of the
river up to a distance of about 2.5 miles north and ssuth again showed essentially

backgreund readings.
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Population Centers within
10 miles of Three Mile Islund

Center Population (1970) Distance*-miles Direction
Caldsboro 576 1.0 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
Manchester 2391 §.5 S )
Steelton 8555 7.0 NW
New Cumberlard 9803 5.0 WNW
Harrisburg 68061 9.0 NW
Humme1stown 4723 9.0 N
Hershey 4707 10.0 NNE

*references FES 1972
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Shift

8-4
4-12
12-8

IRACT DIRECTOR

Moseley
Bryan
Woodruff*

IRACT SUPPORT SCHEDULE

APRIL 7 THROUGH APKIL 10

Blackwood**
whitt
McKee

Off Suns v

*Woodruff begins 12-8s at 12:01 a.m. Sunday.

b

Showe
Harmon
Bemis

Off Tuesday

b/
**Kirkpatrick and Blackwood to report at 6:00 a.am on

Monday

1

Kirkpatrick**
DeBevic
Stone

ort et

(N
N
~Q
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Ed Blackwood

We need someane who livi:s near Goddard Space Flight Center
to pick up some tapes each night at p.m. and bring them
bac% to the operations center when you start your shift

at 12 Mid.

The nights we need are Wednesday, Friday, Saturday and
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

~d
wh
N
s



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 -
immediately: .

- {if you are working out of an office on the 3rd flocr, 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

175 3482
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EMT/X00S - OPERATIONS STATUS OFFICER

Tu N Th Fr Sa Su
4/10 4/1 4/12 4/13 4/14 4/15
6am Ly - ——
2pm Paulus* Paulus Paulus Paulus Paulus . Gower
Hegner Hegner Hegner Hegner . 4
2pm
10pm Weiss Weiss Weiss Weiss Ward Ward
Mo Tu Wd Th Fr Sa
4/16 417 4/18 4/20 4/21 4/22
6am
2pm Gower Gower
2pm

10pm Hegner Hegner

*Paulus -
Duties of

Operation
6am.

6am to 8am; Hegner 8am to 2pm
Operations Status Officer:

AM shift puils PN together, obtains reviews, appropriate concurrences
and sees that it is dispatched promptly.

Provides TMI-2 status information as requested from legitimate
outside inquiries, other NRC offices and foreign sources if

arranged thru IP. A1l press inquiries for status information are

to be referred to PA.

Maintains continuity of taping; assures tapes are changed and
that used tapes are properly stored.

Wil) take action, if necessary, to recall EMT & IRACT back into
full operation.

Expedite completion of high priority items.
Cocrdinate requests for support from other Federal ageicies

Status Nfficer calls are to be handled by IRACT from 10pm to
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F/vAL
PREL IMINARY | "VERSI 2
DESCRIPTION OF EVENTS T

M AND 2
A FAQILITY ACCIDENT

J AT -
\\\ AQIL
The \}QXWing i h sign1f1cant events that cccurred

Three Mile Is]a No. Uclear fac111ty on March 28, 1979, and

re ter Attached is a detailed chronology of these events listed

(::I\clwit the times they each occurred.

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 noémal]y pumps water through the plant’'s steam generators where
the water turns to steam which then flows to tu rn 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 purp, and finally

back to the stéam generators, and continually flows around this loop.

+ malfunctign 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 gengrating electricify. Since the steam generators
were not removing‘pe;t due to the sto;page of feedwater flow, the reactor
coolant system pressure increased and the pressurizer relief
valve opened to reduce reactor pressure. Immediately, the reactor

turned off‘Sy the rapid insertion of the plant's control rods (scrammed)
as designed and the nuclear chain reaction stopped leaving behind only

residual, or decay, heat. These events all occurred within the first

30 seconds following the event.
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" Up to this point, this sequence is normal and the auxiliary feedwater
system should startup and deliver seccndary coolant to the plant's two
steam generators to remove heat. In addition, the pressurizer r-lief

valve should clase as reactor pressuce decreases.

A1l three of the auxiliary feedwater pumps started but were unable
to deliver flow because their flow paths wers 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 the reactor pressure reached a preset value (1600 psi), the plant's
Emergency Core Cooling System (ECCS) started as desis ~ 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
of f 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'littie flow of coolant through the core.

L
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Ouring this several hour period, when severe fuel daﬁage 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
radivactivi‘y, was partially pumped from the reactor containment building
floor to tanks in the auxiliary building. The tanks overflowed
permitting radicactivity to be.vented from the auxiliary building. This
situation lasted until atout 9:00 am when the reactor containment was

sealed (isolated).

During this time, from about 6:00 am until 8:00 pm, the licensee triec
to depressurize 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 repressurization, one of the main reactor coolant pumps was

restarted and flow through the reactor core was re-established.

Since feedwater was being pravided 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.
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PRELIMINARY CHRONOLOGY OF
THE MARCH 28, 1979 ACCIDENT
AT THREE MILE ISLAND

Time (approximate) 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
relieve pressure in the RCS* (2255 psi).

8-12 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 gsi) where 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 610°F with a pressure
of about 2150 psi.

30 sec later 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 ramove the residual heat
produced in the reactor core. No water
was injected since the discharge valves
were closnd.

*Throughout, RCS denotes "reactor coclant system."



Time (approximate)

4:

wn

01 am

:02 am

:04-4:11 am

:06 am

:07-4:08 am
:08 am

:.1-4:12 am

:11 am

115 am

:20-5:00 am

:15 am

:40 am

Discussion of Events

The pressurizer level indication began
to rise rapidly. The steam generators,
A and B, had low levels of water and
were drying out.

The ECTS was initiated as the RCS *
pressure decreased to 1600 psi.

The pressurizer level indication went
offscale igh and the operator manually
tripped the first HPI pumps at about
4:04:30 and the second at about 4:10:30.

Water in the RCS flashed to steam as
the pressure bottoms out at 1350 psi. The
hog leg temperature was about 5850F,

The Reactor building sump pump came on.

The operator opened the valves at the
discharge of the auxiliary feedwater pump
allowing water to be injected into the
steam generators.

The operator restarted the ECCS to inject
water into the RCS to control pressurizer
level.

The pressurizer level indi~ation comes
back on scale.

The °C Orain (Quench) tank rupture disk
blew at 190 psig due to continued discharge
of the relief valve that had failed to
open.

The RCS parameters stabilized at a satur-
ateg condition of about 1015 psi and
S50°F,

The operator tripped both RC puiaps ¢
Loop B.

The operator tripped both RC pumps i
Loop A.

L5 6Y



Time (approximate)

5:45-6 am

6:20 am

7:00 am

7:15 am

7:45 am

9:00 am

9:00-11:00 am

11:30 am

12:00 am - 1:00 pm

2:00 pm

Discussion of Events

The reactor core began a heatup transient.
The RCS hot Teg temperature went offscale
at 620 degrees F within 14 minutes and
the cold leg temperature dropped to near
the temperature o. high pressure injec-
tion water (150 degrees F). ot

The failed open relief valve was isolated
by the operator hy closing a block valve.
The operator also isolated steam generator
B to prevent leakage of radicactive
secondary water from leaking S.B. tubes.

The RCS pressure had increased to 2150
psi and the relief valve was opened to
relieve RCS pressure.

A pressure spike of 5 psig occurred in
the RC drain tank due to steam from the
relief valve.

A pressure spike of 11 psig occurred in
the RC drain tank and the pressure in
the RCS was at 1750 psi.

The pressure in containment peaked at
4.5 psig.

Ine RCS pressure increased from 1250 psi
to 2100 psi.

The oparator opened the pressurizer
relief valve to depressurize the RCS
in an attempt to initiate RHR cooling
at 400 p:zi.

The RCS pressure decreased to about 500
psi and the core flooding tanks partially
discharged. The relief capacity was

nct sufficient to vent enough to reach
400 psi.

The pressure in the containment spikes
at 28 psig causing containment sprays
to be initiated. The operator stopped
the spray pumps after about 2 minutes
of operation.
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Time (approximate) Discussion of Events

5:30 pm The pressurizer relief valve was closed
in order to repressurize the reactor
coolant system.

5:30 - 8pm The RCS pressure increased from 650 psi
to 2300 psi. b .3
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
generator. 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 280 cdegrees 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 "7")
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 c.2 bubble size.

March 31

The RCS temperature and oressure remained stable at about 280°F and 1000
psi. Slight drop in pressurizer level 251-1S1". Temperatures in the core
as measured from the incore thermocouples were gradually decreasing
(maximum indicated about 500¢F). The hydrogen recomtiner was in an
operable status but additicnal shielding was nesded and was being
obtained. Two samples of containnent atmosphere were analyzed which
showed 2 hydrogen concentration of 1.7% and 1.0%. Licensee calculated
bubble size to be about 620 ft3 @ 875 psig.
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April 1

No substantial change n RCS temperature and pressure
Incore thermocouples continue to show decreased trend.

Licensee continued hookup of hydrogen recombiners and addition of
shielding. _icensee calculated valves o7 bubble size varied. Containment
air samples indicate 2.3% hydrogen. .

April 2

Reactor pressure stable at about 1000 psi. Incore thermocouples continued
to show a decrease with all measurements below 475°F. Inlet and outlet
temperatures were still about 280°F. One hydrogen recombiner was put in
operation.

Analysis indicated that the oxygen generation rate in reactor less than
oeriginally estimated. Measurements indizated that the bubble was
being significantly reduced.

April 3

Reactor pressure and temperature stable at 1000 psi and 280°F, respectively.
Thermoc0ug?e readings analyzed- maximum 477°F, only 3 thermocouples were
ahove 400°F. Gas bubble size much reduced. Containment about 1.9%
hydrogen. One pressurizer level indicator failed.

fpril 4

Reactor pressure and temperature stable at 1000 psi and 280°F, respectively.
Thermocouple maximum temperature was 466CF. Gas bubble size decreasing.
Vent valve on pressurizer intermittently opened and degassing continues
through letdown system.

April 5

Reactor pressure and temperature stable at 1000 psi and 2809F, respectively.
Maximum thermocouple reading is 462°F, Pressurizer level responding
normally to pressure changes indicating a completely full system.
Containment atmosphere indicates 2% hydrogen. (Cne recombiner cperating,

one in standby. Pressurizer vented to containment about 15 minutes every
6-8 hours.
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April &
Reactor pressure stable at about 1000 psi and temperature about 285°F.

At approximately 1:25 pm, reactor coolant pump 1A tripped and reactor
coolant pump 2A was started within about 2 minutes. Shift in therme-
couple readings. The three thermocouples previously reading about
4009F are presently reading between 2859F and 3159F. Central therme- .

cou81e increased from 37507 to 425°F and is the only one reading about
400%F.

Containment measurements indicate about 2% hydrogen. Pump-back system for
pumping waste gas decay :ank volume to cuntainment began.

April 7

Reactor pressure and ‘emperature stable at about 1000 psi and 280°F,
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 towarc cold shutdown and includes degasification to prevent
bubble Formation is pressure and temperature decreases.

Hydrogen concentr-ation in the containment is about 1.9%.



"RELIMINARY April 10, 1979

" DESCk.? 1ON OF EVENTS
AT THE THREE MILE [SLAND 2
FACILITY ACCIDENT

The following is'a summarv of the significant events that cccurred
at the Three Mi]e.ISVand No. 2 nuclear facility on Marc: 28, 1978, and

)

thereafter. Attached is a detailed chronology of these events listed

with the times they each occurred.

At about 4:00 am on March 28, 1979, the secondary (nonnuclear) cooling
syséem of the Three Mile Island facility sufferad a malfunction. This
system normally pumps water through .2 plant's steam generztors 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 pump, and finally

back to the stean generators, and continually flows around this loop.

A malfunction in the main feedwater system caused the feedwater pumps

‘0 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 flow, the reactor
coolant system pressure increased and the prassurizer relief

valve opened %o reduce reactor pressure. [mmediately, the reactor

turned cff.by the rapid insertion of the plant's contrel rods (scrammed)
as designed and the nuclear chain reaction stopped 1eaving behind only
residual, or decay, heat. These events all occurred within the first

30 seconds of the accident, \76 QQ[\
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Up to this point, this sequence is normal and the auxiliary feedwater
system should startup and deliver secondary coolant %2 *the plant's two
steam generators to remove heat. In addition, the pressurizer relief
valve should close as reactor pressure decreases.

417 three of the duxiliary feedwater pumps started but were unable teo
deliver flow because their flow paths were blocked by closed valves. In
addition, the pressurizer relief valve failed to clos2 and therefore

allowed the reactor coolant system pressure to continue to decrease.

As the reactor pressure reached a preset value (1600 psi), the plant's
Emergency Core Cooling System (ECCS) started as designed and began to
inject cold water into the reactoer about 2 minutes aftar the event
started. An indication of a ravidly rising pressurizer level aooarentlv
led the plant operators to terminate the ECCS flow. At this point the

Three Mile Island accident had been underway for 10-11 minutes.

Between about 1 and 2 hours into the accident, the cperators turned ¢~ ~

the four large pumps which circulate the reactor ccolant through the
reactor. It is following this action that we believe the severe 3amage
to the nuclear fuel began. For the next several hours there was a very
large tehpefature difference across the nuclear core indicating little

flow of coolant through the core.




v e
Ouring this several hoﬁr pericd, wnen severe fuel damage was occurring,
primary coolant from the reactor primarv coolant system was being dumped
onto the reactor containment floor from flow out of the pressurizer
relief valve and.;hrough the drain tank. This coolant, which contained
radicactivity, was partially pumped from the reactor containment bui[ding
floor to tanks in the auxiliary'building. The tanks overflowed
permitting radioactivity to be.yented 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 cdepressurize the reactor ccolant 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 reactor system was slowly coole!. Core
temperatures decreased over the next several days and stabilized.

Reactor cooling has essentially been in this mode since that time.
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PRELIMINARY CHRCNOLOGY OF

THE MARCH 2f, 197y ACCIDENT

AT THREE MILE ISLAND

Time (aoprcaxirate)

Before 4:00 a.m.

4:00 a.m.

3-6 sec later

9 sec after start of event

12-15 sec after start of evarit

14 sec after start of event

15 sec after start of event

Discussion of Events

TMI operator working on Feedwater System

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.

An electromatic relief valve opened to
relieve pressure in the RCS* (2255 psi).

The Reactor tripped on high RCS pressure

(2355 psi) to t2rminate the nuclear reactor

and reduce power generation to decay
heat alone.

The RCS pressure decayed to the point
(2205 psi) where the relief valve should
have reclosed. The RCS continued to
depressurize for about the next two
hours.

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 intc the steam
generators and remove the residual heat
produced in the reactor core. No water
was injected since the discharge valves
were closed,

The tamperature in the RCS hot leg peaks
at about 610°F with a pressure of abcut
2150 psi.

*Throughout, RCS denotes "reactor coclant system."
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Vime (approximate)

4:01 a.m.

4:04-4:1. am.

4:06 a.m.

4:07-4:08 a.m.
4:08 a.m.

4:12-4:13 a.m.

4:11 a.m.

4:15 a.m.

4:20-5:00 a.m.

5:14 a.m.

5:27 a.m.

5:41 a.nm.

Discussion of Events

The pressurizer level indication began
to rise rapidly. The steam generators,
A and B, had low levels of water and
were drying out.

The ECCS was initiated as the RCS
pressure decreased to 1600 psi. |

The pressurizer level indication went
offscale high.

The operator manually tripped the first
HPI pumps at about 4:05:15 and the second
a% about 4:11:01.

water in the RCS flashed to steam as
the pressure bottoms out at 1350 psi. The
hog leg temperature was about 584°F.

The Reactor building sump pump came on.

The operator opened the valves at the
discharge of the auxiliary feedwater pump
allowing water to be injected into the
steam generators.

The operator restarted the ECCS to inject
water into the RCS to control pressurizer
level. :

The pressurizer level indication comes
back on scale.

The RC Orain (Quench) tank rupture disk
blew at 190 psig due to continued discharge

of the relief valve that had failed to
close.

The RCS parameters stabilized at a satur-
ated condition of about 1C15 psi and 550°F.

The operator tripped both RC pumps in
Loop 8 and one pump in Loop A.

Operator isolated "B" Steam generator.

The operator tripp~d the second RC pump in
Locp A. -
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Time (approximate)

5:45-€ a.m.

6:20 a.m.

7:00 a.m.

7:15 a.m.

7:45 a.m.

9:00 a.m.

9:00-11:00 a.m.

11:30 a.m.

12:00 a.m.-.00 p.m.

2:00 p.m.

«y——yry

Discuséion of Events

The reactor core began a heatup transient.
The RCS hot leg temperature went offscale
at 620 degrees F withis 14 minutes and

the cold leg temperature dropped to near
the temperature of high pressure 1nJectaon
water (150 degrees F).

The failed open relief valve was isolated
by the operator by closing a block valve.

The RCS pressure had increased to 2150
psi and the relief valve was opened to
relief RCS pressure. t

A pressure spike of 5 psig occurred in
the RC drain tank due to steam from the
relief valve.

A pressure spike of 11 psig occurred in the
RC drain tank and the pressure in the RCS
was at 1750 psi.

The pressure in containment peaked at ‘
4.5 psig. —

The RCS pressure increased from 1250 psi
to 2100 psi.

The operator opened the pressurizer
relief valve to depressurize the RCS
in an attempt to initiate RHR cnoling
at 400 psi.

The RCS pressure cecreased to about 300
psi and the core flooding tanks partially
discharged. The relief capacity was

not sufficient to vent encugh to reach
400 psi.

The pressure in the containment spikes
at 28 psig causing containment sprays
to be initiated. The operator stopped
the spray pumps after about 2 minutes
of operation.



Time (aporoximate) - Discussion of Events b
5:30 pm - The pressurizer relief valve was closed

in order to repressurize the reactor
coolant system.

5:30 - 8pm The RCS pressure increased from 630 psi S
to 2300 psi. :
§ e RC pump in Loop A was started at which

time the hot leg temperature decrea2sed
to about 560 degrees F and the cold leg
tempe~ature increased to 400 degrees

F, indicating flow through the steam
generator. Thereafter, the reactor was
being cooled by reestablishing condensar
vacuum and steaming to the condenser by
steam generator A with the RCS cooled

to about 280 dagrees F and 1000 psi.

ey pry———— e ey (red

March 29

The RCS temperature and pressure was ¢t ,ilized at about 280 degrees F
and 840 to 1020 psi. The maximum reading on the incore thermocoupleas

was 612°r, but several thermccouples were not within range for computer
readouts, i.e., the temperatures were higher than about 700 degrees F.

i
March 30 § ----- ‘

The RCS temperature and pressure wer2 stable at about 280 degrees F
and about 1000 to 1060 psi. Several incore thermocouples were beyond
the range for computer rradout, the maximum indicated reading was 659
degrees F, The licensee estimated tne size of3a bubble =f non-
condensible gas in the RCS to be abcut 1200 ft~ at 875 psigq.

March 31

The RCS temperature and pressure remained stable at about 280°F and 1000
psi. Slight drop in pressurizer lesel 251-191". Temperatures in the
core as measured from the ingore thermocouples were gradually decreasing
(maximum indicated about 500°F). The hydrogen recombiner was in an
oceradle status but additional shielding was needed and was being
obtained. Two samples of containment atmosphere were analyzed which
shcwed 2 hydrogen concentration of,1.7% and 1.0%. Licensee estimated
the bubble size to be about 820 ft° @ 875 psig.

176 010
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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- -alves of bubble size varied. Containment
air samples indicate 2.3% hydre_ ..

“aril 2

Reactor pressure stable at about 1000 psi. Incore 3hermoconp1es continued
to show a decrease with all measurements below 475°F. Inlrt and outlet
Lemperatures were still about 280°F. One hydrogen recombirer was put in

gpg;:;ion to decrease the hydrogen gas concentration in the containment
uilding.

Anglysis indicated that the oxygen generation rate in reactor less than
Of?g?qél1y estimated. Measurements indicated that the bubble was being
significantly reduced by degassing operations.

April 3

Reactor pressure and temperature stable at 1000 psi and 280°F, respectively.
Thermccouple readings analyzed- maximum 4779F, only 3 thermocouples were
above 400°F. Gas bubble size much reduced. Containment about 1.9%
hydrogen. One pressurizer level indicator failed.

April 4

Reactor pressure and temperature stable at 1000 psi anu _30°F, respectively.
Thermocouple maximum temperature was 466°F. Gas bubble size decreasing.
Vent valve on pressurizer intermittently opened and degassing continues
through letdown sy< .em. :

Aoril 5

Reactor pressure and temperature stable at 1000 psi and 230°F, respectively.
Maximum thermocouple reading is 4629F. Pressurizer level responding
normally to- pressure changes indicating a completely full system.

Containment atmosphere indicates 2% hydrogen. (One recombiner operating,
¢ in standby. Pressurizer vented to containment about 13 minutes every
6 -8 hours.
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' April 6
~Reactor pressure stable at about 1000 psi and temperature about 285°F.

At approximately 1:25 pm, r2actor coolant pump 1A tripped and reactor
coolant pumn ~ was started within about 2 minutes. Shift in thermo-
couple readings. The three thermocouples previously reading about

400°F are prezzatly reading between 2859F and 3159F. Central thermo-

couple in%reased from 3750F to 425°F and is the only one now raading
F

above 400°F.

Containment measurements indicate about 2% hydrogen. Pump-back system for
pumping waste gas decay tank volume to containinent began.

April 7

Reactor pressure and temperature stable at about 1000 psi and 280°F,
respectively.

At about 8:00 pm, 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 2zssed
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.

Hydrogen concentration in the containment is about 1.7%.
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OPERATIONS CENTER SHIFT ASSIGNMENTS

OPS SUPPORT 8 a.m. - 8 p.m. 8 p.m. - 8 a.m.
Weiss Paulus
Hegner Ward
Jackson F. Cox

HP 2 p.m. -2 a.m. 2am -2p.T.
Sniezek Hioginbotham
Flack Cunningham

L. Cohen - Days

REACTOR OPERATIONY 2 a.m -2 p.m 2po.m -2 a.m
A B
i “
p? \ N. Moseley M. Howard
L H. Thornburg E. Jordan
it R. Woodruff K. Whitt
[ M. Wilbur P. Harmon
| S. Showe A. Oxfurth
z 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. Marsh S. Israel

O



#{2 (24

Central Laboratory Telephone Sources - 24 Hour Availability

LAB FTs Commercial
BNL 666-2238 516-345-2238
SANDIA 475-3155 505-264-3155
INEL 583-1515 208-526-1515

4

SRL °© 239-2117 803-725-2117
LLL 5§32-7222 415-422-7222
Backup 415-828-7475
LASL (1 843-2125 505-672-1547
(2) 843-2020 505-672-9019

‘______"’iil_ﬂ_gg;;snaz___,—» ' 505-672-1302
Tab skikt

1 505-672-9102
oG |S«p & Al
OCDL - (014— c..,f,l ('.54—

> Vlane oo
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UNITED STATES

»
¥ % ) - NUCLEAR REGULATORY COMMISSION
.28 § WASHINGTON, D. €. 20555
R B
W F .
% '\.."ﬁ
s =i April 1, 1979

MEMORANDUM FOR: B. H. Grier, Director, Ragion I

J. P. 0'Reilly, Director, Region II
J. G. Keppler, Director, Region 111
K. V. Seyfrit, Director, Region 1V
R. H. Enge]ken Director Region V

FROM: Norman C. loseley, Director, Division of Reactor
Ocerations Inspection, OIE
SUBJECT: : IS SULLETIN 79-05, NUCLEAR INCIDENT AT THREE MILE
ISLAND

ihe subject IE Bulletin should bte dispatched for action by April 43
197.. to all B%Ppowar reactor fucilities with an operating license.

Suagect bu11et1n and ¢ clﬁsures shou1d also be dispatched for information
R e .
70 all power re.ctor construc;ion permit holders. i
The text of the Bulletin, Enc]osuigg;;§§z draft lett-rs to the licensee
are enclesed for this purpose. —£aclosune=imhich—-o sists—aithe
:eie*enced-?ratdminery—*ct+++cat+ons Sy—the—regignal
e, Thelestereeo—rto—idaiaeesemaian: | B 7'

continuing Preliminary hoti‘icat1ons of the 1nc1dent.===az§e ould—bE"” e
4% [ forwarded as they are received " —caﬁ’ U T 6?7 Zrar. —+L4<<*:/

P ..&"tdw_(&uﬂgmkﬁ B“é /L _&[ 7/J_La«.j% l’ fyo -

Norman C. “ose1ey. Director

Division of Reactor Operations
Inspection

Office of Inspection and Enforcement

Snclosures:
1. Dratt Transmittal Letter
P o 232 jcensees alZ M
2. Draft Transmittal Letter
10 a—othensowar /ﬁﬁ¥4%uﬂbﬁu
f=e335eS

3. IE 8y'letin No. 79-05 A
(w/enclosures -.Q)

CCATACT: D.C. Kirkpatrick, IE
£9-23180



UNITED STATES ““E ‘

NUCLEAR REGULATORY COMM.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 ¢~ the core damage and
radiation releases at the Three Mile Island Unft 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
sz, through the first 16 hours (Enclosure 1).
b
1. At the time of the initiating event, loss of feedwater, both of the
auxiliary feedwater trains were valved out of service.
Y, A

2. The pressurizer_pawer=gperated relief valve (PORV), which opened
during the initial pressure surge, failed to close when the pressure
decreased below the actuation level, Cpess R e STV

‘ ” -

it P Mowrse

P

3. Following rapid defressurization 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
aprarently led the operators to prematurely terminate high pressure

injection flow, aven though substantial ids existed in the reactor
coolant system, @_’__&
dnes "=

4. Because the containment #%2 not,isolate on high pressure injection
(HP1) initiation, the highly radicactive water from the PORV discharge
was pumped out of the containment by the automatic initiation of a
transfer pump. This water entered the radicactive 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 radicactive noble gases.

5. Subsequent action by plant operators based largely upon pressurizer
level indication apparently led to a gradual primary coolant inventory

reduction due to premature securing of thi;high pressure injection,
A\ D\
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IE Bulletin 79-05A April 5, 1979

Page 2 of 5

Tripping of reactor coolant pumps duripg the course ?;Pihe transient,
to protect against pump damage due to(eswizEEizm, ledd to fuel damage
since voids in the reactor coolant system prevented natural
circulation.

Actions To Be Taken by Licensees:

For all Babcock and Wilcox pressurized water reactor facilities with a«—
operating license (the actions specified below replace thosz specified
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 ui events to ensure against such an
accident at your facility(ies).

(This item clarifies and expands upon item 2. of IE Bulletin 79-05.)

Rev’aw any transi_nts similar to the Davis Besse event (Enclosure 2
of .E 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 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,

(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:

a. Recognition of the possibility of forming veics in the primary
coolant system large enough -to compromise the core cocoling
capability, especially natural circulation capability.

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

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



UNITED STATES DRAH
NUCLEAR REGULATORY COMMISSION

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:

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 I[sland Unit 2 nuclear plant. The
information and actions in this supplement clarify and extend the original
Builetin 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 were 20022 sul of service.

2. The pressurizer power-cperated relief valve (PORV), which opened
during the initial pressure surge, failed to close when the pressure
decreased below the actuation lecvel.

3. Following rapid depressurization of the pressurizer, the pressurizer
level indication may have lead to erroneous inferences of high
level in the reactor coclant system. The pressurizer level indication
apparently led the operators to prematurely terminate high pressure
injection flow, even though substantial voids existed in the reactor
coolant system,

4, Be.ause the containment did not isolate on high pressure injection
(HPI) initiatior, the highly radicactive water from the PORV discharge
was pumped out of the containment by the automatic initiation of a
transfer pump. This water entered the radicactive 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 radiocactive noble gases.

5. Subsequent acticn by plant operators based iargely upon pressurizer
level indicaticn apparently led to a gradual primary coolant inventory
reduction due to premature securing of the high pressure injection
and failure to isoclate the PORV.
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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:

L 8

For all Babcock and Wilcox pressurized water reactor facilities with
operating license (the actions specified below replace those specified
in IE Bulletin 79-05):

) B

(This item clarifies and expands upcn item 1. of IE Bulletin 73-05.)

In additirn to the review of circumstances described in Enclosure 1
of IE Bulletin 79-05, review the enclosed preliminary chronclogy 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).

(This item clarifies and expands upon item 2. of IE Bulletin 79-05.)

Review any transients similar to the Davis Besse 2vent (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 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.

(This item clarifies item 3. of [E Bulletin 79-05.)

Review Lhe actions required by your operating procedures for coping
with transients and accidents, with particular - “iention to:

a. Recognition of the pessibility of forming voids in the primary
coolant system large encugh 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 event
such voids are formed.
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IE Bulletin 7°-05A April 5, 1979
Page 3 of 5

4, (' Is it=n cla .1es and expands upon item 4. of IE Bulletin 79-05.)

Review the actions directed by the operating procedures and training
instructinns to ensure that:

a. Operators do not override automatic actions of engineered .
safety features without sufficient cause fur doing so. "

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 injectiun (LPI) pumps are in operation
and flowing at a rate in excess of 1000 gpm each and the
situation has been stable for 20 ninutes, 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, normal levels and all hot
and cold leg temperatures are at leas 50 degrees below
the saturation temperature for the existing RCS pressure.
If 50 degree subcooling cannot be maintained after HPI
cutoff, the HPI shall be reactivated.

¢. Operating procedures currently, or are revised to, specify
that in the event of HPI initiation, with reactor coolant
pumps (RCP) operating, at least one RCP per 1oof?sha11
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 pressuyrizer 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 73-05.)

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 raview related procedures, such as those for maintenance and
testing, to ensu:e that such valves are returned to their correct
positions following necessary manipulations.
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'chf"‘/ P WM ""/ e“;"r dm,’ F 0 :-‘ >
:zf:z:;zgzr‘uuvrltfnu~mndes—aad—9¥oeedures-for—a1}-svstems—desicned
r-potentially radicactive gases and -liquids out of the

containmert isolation of all lines whose isolation does not deqrade
core cooling capability to be actuated upon automatic initiation of
safety injection.

For manual valves or manually-operated motor-driven valves which
could defeat or compromise the flow of auxiliary feedwater to the -
steam generators, prepare and implement procedures which:

a. require that such valves be locked in their correct position;
or

b. require other similar positive position controls.

Prepare and implement immediately,procedures which assure that two
independent steam qenerator auxiliary feedwater flow paths, zach with
100% flow 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
qenerators for cooling within 12 hours.

For all power reactor facilities with an operating license:

(This item revises item 6 of IE Bulletin 79-05.)

Review your operating modes a' ! procedures for all systems designed
to transfer potentially radicactive gases and liquids out of the
primary containment to assure that undesired pumping of radicactive
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,
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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 from service.

b. Veéif1cation of the operability of all safety-related systems

when they are returned to service following maintenance or testing.

¢. A means of notifying involved reactor operating personnel
whenever a safety-related system is removed from 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 [tems A.1, 2, 3, 4.a and 5 by April 11,
1979. Since these jtems are substantially the same as those specified in
IE Bulletin 79-05, the required e for response has not been changed.
Respond to Items A.4.b @through A.4.d, A.6 through A.8, and
8 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
purpases and no written response is required.

Approved by GAQ, B 180225 (R0072); clearance expires 7-21-80. Approval
was given under a blanket clearance specifically for identified generic
problems.

Enclosures:

1. Preliminyry Chronclogy of TMI-2 3/38/79 Accident Until Core Cooling
Restored,

o List of IE Bulletins issued in last 12 months.
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The Nuclear Regulatory Commission's $ewme’ investigation of the Three ‘ile

Island accident is activeiy underway. Of course, our most immediate concern
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has been dominated by the operational considerations oﬂ‘return1ng'the plant to

a safe and secure shutdown condition. Consistent with our efforts in that

d\rection and to the extent we could dc so without interfering with the
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We h§{f now reachbq\::e stage that we can, and have,\begun aur forma]

investigation of the\accident sequencd and the 11cen;¥ 's response\\o it.
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