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APPENDIX A

OFFICE OF INSPECTION AND ENFORCEMENT BULLETINS

Following the accident at Three Mile Island Power Plant, Unit 2, on
March 28, 1979, the NRC Office of Inspection & Enforcement (I&E) issued
three bulletins to licensees of operating power plants which required certain
actions to be taken, based on reactor type:
IE Bulletin 79-05 (4/01/79) - Babcock & Wilcox reactors
IE Bulletin 79-06 (4/11/79} - A11 licensees of pressurized water reactors

IE Bulletin 79-08 (4/14/79) - A1l licensees of boiling water reactors

These bulletins were subsequently supplemented to provide new information,
to clarify the bulletins, and/or to request other information or actions.

These supplemental bulletins were:

IE Bulletin 79-05A - 4/05/79

IE Bulletin 79-05B - 4/21/79

IE Bulletin 79-05C & 79-06C - 7/26/79

IE Bulletin 79-06A - 4/14/79

IE Bulletin 79-06A, Revision No. 1 - 4/18/79
IE Bulletin 79-068B - 4/14/79

Copies of these bulletins follow.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

IE Bulletin No. 79-05
Date: April 1, 1979
Page 1 of 3

NUCLEAR INCIDENT AT THREE MILE ISLAND
Description of Circumstances:

On March 28, 1979 the Three Mile Island Nuclear Power Plant, Unit 2
experienced core damage which resulted from a series of events which
were initiated by a loss of feedwater transient. Several aspects of the
incident may have general applicability in addition to apparent generic
applicability at operating Babcock and Wilcox reactors. This bulletin
is provided to inform you of the nuclear incident and to request certain
actions.

Actions To Be Taken By Licensees:

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

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

1. Review the description (Enclosure 1) of the initiating events and
subsequent course of the incident. Also review the evaluation by
the NRC staff of a postulated severe feedwater transient related
to Babcock and Wilcox PWRs as described in Enclosure 2.

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

2. Review any transients of a similar nature which have occurred at
your facility and determine whether any signiticant deviations frcm
expected performance occurred. If any significant deviations are
found, provide the details and an analysis of the significance and
any corrective actions taken. This material may be identified by
reference if previously submitted to the NRC.
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IE Bulletin No. 79-05
Date: April 1, 1979
Page 2 of 2

Review the actions required by your operating procedures for coping
with transients. The items that should be addressed include:

a. Recognition of the possibility of forming voids in the primary
coolant system large enough to compromise the core cooling
capability.

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

c. Operator action required to ensure continued core cooling in
the event that such voids are formed.

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

Review all safety related valve positions and positioning regquire-
ments to assure that engineered safety features and related equip-
ment such as the auxiliary feedwater system, can perform their
intended functions. Also review related procedures, such as those
for maintenance and testing, to assure that such valves are returned
to their correct positions following necessary manipulations.

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

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

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

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

Review your prompt reporting procedures for NRC notification to
assure very early notification of serjous events.
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IE Bulletin No. 79-05
Date: April 1, 1979
Page 3 of 3

The detailed results of these reviews shall be submitted within ten
(10) 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 Construction Inspection,
Washington, D.C. 20555.

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

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

Enclosures:

1. Preliminary Notifications
Three Mile Island -
PNO-67 and 67A, B, C, D,
E, F, G

2. Evaluation of Feedwater
Transients w/attachment

3. List of IE Bulletins issued
in last 12 months
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IE Bulletin 79-05

Enclosure 1

PN No. 79-67 and Subsequent
Revisions

PRELIMINARY NQTIFICATION

[~ -~ ]

March 28, 1979
PRELIMINARY NOTIFICATION QF EVENT OR UNUSUAL OCCURRENCE --PNQ-78-87
This preliminary not{fication constitutes EARLY notice of avent of
' Fﬁgigl.;k’ safety Oor public intarast significance. 1he information
resented i1s as initially received without verification or evaluation

and 31s bas1'ca.”x'aH that 1s known Dy It staff on this data.
Facility: Three Mile Island Unit 2

Middletown, Pennsylvania

{Docket No. 50-320)

Subject: REACTOR SCRAM FOLLOWED BY A SAFETY INJECTION AT THRETZ MILE
ISLAND - UNIT 2

The licensee notified Region I at approximately 7:45 AM of an incident at
Three Mile Island Unit 2 (TMI-2) which occurred at approximately 4:0Q AM
at 982 pcwer when the secondary feed pumps tripped due to a feedwater
polishing system problem. This resulted in a turbine trip and subse-
quent reactor trip on High Reactor Coolant Pressure. A combination-of
Feed Pump Operation and Pressurizer Relief - Steam Generator relief
valve operation caused a Reactor Cuolant System (RCS) cooldown. At
1600 psig, Emergency Safeguards Actuation occurred. A1l ECCS components
started and operated properly. Water level increased in the Pressurizer
and Safaty Injection was secured manually approximately 5 minutes afiter
actuation. It was subsequently resumed. The Reactor Coolant Pumps were
secured when low net positive suction head Timits were approached.

About 7:00 AM, high activity was noted in the RCS Cmolant Sample Lines
(approximately 600 mr/hr contact readings). A Site Emergency was then
declared. At approximately 7:30 AM, a General Emergency was declared
basad on High Radiation levals in the Reactor Building. At 8:30 AM sdite
boundary radiation levels were raported to not be significant (less than
1 mr/h,.{., "The sourca of activity was stated to be":fajled fuel as a
result of the transient, and due to a known prevfous™primary to secondary
leak in Steam Eenerator B.

The Region I Incident Response Centsr was activated a€ 8:10 AM ana
direct communications with the l{censee and IE:Headgquarters was estab-
lished. The Respanse Team was dispatched at 8:45 AM and arrived at the
sita at 10:05 AM.

At 70:45 AM the Reactor Coolant System Pressure was being heid at 1950
psig with temperature at 2200F in the cold leg. By 10:45 AN, radiztion
levels of 3 mr/hr had been detectad 500 yards offsite.

- "

CONTINUED




Page 2 March 28, 1979
Continued PNO=-739-67

o e

There is significant media interest at the present time because of
concern abcut potential offsite radiation/contamination. The Commonwezlth
of Pennsylvania and EPA have been informed. Press contacts are being
mada- by the licensee and NRC.

Contact: GKlingler, IE x2801% FNolan, lE x28Q019 SEZ3ryan, IE x28019

2uy
Oistrikution: Transmittad H St S
Chairman Hendrie Commissioner Bradford S. J. Chilk, SECY
Commissioner Kennedy Commissioner Ahearne C. C. Karmerer, CA
Commissioner Gilinsky (For Distribution)
Transmitted: MNEB 3 'SU P. Bldg 3740 J. G. Davis, IE _
L. V. Gossick, EDQ H. R. Denton, NRR Region _F¥ 5%
H. L. Qrmstain, EDO R. €. DeYoung, NRR
J. J. Fouchard, PA R. J. Mattiscn, NRR
N. M. Haller, MPA V. Stello, NRR (MAIL)
R. 6. Ryan, 0SP R. S. Boyd, NRR J. J. Cumings, OIA
H. K. Shapar, ELD $S 81dg 2.5 2. R. Minogue, SD

W. J. Dircks, NMSS

R

PRELIMINARY NOTIFICATION
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PRELIMINARY NOTIFICATION
M—“l“
March 29, 1979

PRELIMINARY NOTIFICATION QF EVENT OR UNUSUAL OCCURRENCC--PNO-79-67A

This preliminary notification constitutes EARLY nctice of event of
POSSIBLE satety or pubiic interest significance. T[ne information
presented is as initialiy recejved without verification or evaluation
and 1s basically all that 1s known Dy IE starf on this data.

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

Subject: NUCLEAR INCIDENT AT THREE MILE ISLAND - UNIT 2
This supplements PN0-79-57 dated March 28, 1979.

As of 3:30 p.m., on March 28, 1979, the plant was being slowly ccoled
down with Reactar Coolant System (RCS) pressure at 450 psi, using normal
letdown and makeup flow paths. The bubble has been collapsad in the A
Reactor Coolant Loop hot leg, and some natural ¢irculation coeling has
been established. Pressurizer level has been decreased to the high
range of visible indication, and some heaters are in operation. The
secondary plant was being aligned tc draw a vacuum in the main condenser
and use the A Stsam Generator for heat removal. The facility plans to
continue a slow (39F/hr) cooldown, until the Decay Heat Removal System
canjgeip’faced in operation at 350 psi RCS pressure, 3509F RCS tamperature
in 15-18 hours.

As of 3:30 p.m., a plume approximately !s mile wide and reading generally
1 mr/hr was moving ts the north of the plant., The ARM's helicopter is
being used to define the length of the plume. Airborne fodine levels
of up 6 1 x 10-8 uCi/ml have been detactad in Middletown, Pennsylvania,
which 1s located north of the site.

Media intarest is continuing. The Commonwealth of Pennsylvania is being
kept informed by plant personnel.

Contact: GKlingler, IE x28019 FNolan, IE x28019 SEB8ryan, IE x28018
Distribution:  Transmitted H St [{4_4»‘?;722 'O 3O

Cha{rman Hendrie Commissioner Bradfaord S. J. Chilk, SeCY
Commissioner Kennedy Commissioner Ahearne C. C. Xarmerer, CA
Comissicner Gilinsky A?gg (For Distribution)
rransmitted: s [OTR5  p. sidg JOLEAA J. 6. Davis, I _
L. Y. Gassick, EDO H. R. Denton, NRR Region |\ 032
H. L. Ormstain, EDC R. C. DeYoung, NRR

J. J. Fouchard, PA R. J. Mattson, NRR

N. M. Haller, MPA V. Stello, NRR (MAIL

R. G. Ryan, 0SP R. S. Boxd" NRR J. J. Cummings, OIA
H. K. Shapar, ELD SS Bldg _ (24 R. Mincgue, SO

W. J. Dircks, NMSS

PRELIMINARY NOTIFICATICN

v sens e mamrartt
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PRELIMINARY NOTIFICATION

March 230, 1979
PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-678

This preliminary notification constitutes EARLY notice of event of
PUSSIELE safety or pubiic interest significance, i1he information
presented i1s as initially received without verification or evaluation
and 1s basically all that 1s known by IE starf on tnis date.

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

Subject: Nuclear Incident at Three Mile Island

Plant Status

Three Mile Island Unit 2 is continuing to remove decay heat through
A-locp steam generator using one reactor coolant pump in that loop for
coolant circulation. The reactor coolant prussure and temperature were
! stable and under control throughout the night of March 29. There has
been some difficulty in maintaining coolant letdown flow due to resistance
in the purification filters. The licensee notified IE at about 171:00
p.m. on March 29 that they expected to remain in this cooling mode for
at least 24 hours.

T ewrw - -

The licensee's engineering staff was requested by HRR to cbtain a better
estirate of the volume of the noncondensible "bubbles" in the reactor
ccolant system. There are apparently two such bubbles._one in the
pressurizer that has been intentionally established for control of
prescure and level, and cne in the reactor vessel head caused by the
accumulation of noncondensible gases from failed fuel and radiolytic
Tecomposition oT watar. [he estimate is to be obtained by correlating
pressurizer pressure and level indications over the past hours of stable
creration. The volume of the bubble in the reactor vessel is of interesi.
{n essuring that sufficient volume remains in the upper head for collection
¢’ more noncondensible gases arising from continued operaticn in the
p-esent ccoling mode as well as to assess the potential for movement of
tn2 bubble during a switchover to decay heat removal operation.

1

4
«C
n oy
c
nd

4

N ensee believes it §s prudent to remain in the present cooling

e to the potential for leakage of highly radiocactive coclant from
3y heat removal system into the auxiliary building, movement of
ensitle gases inte the reactor coolant loop, and toiling in the
~¢ wh2n the reazctor coolant pump is shut down.
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Page 2 March 30, 1979
Continued PNO-79-67B

Fuel Namaca

Preliminary assessment of the extent of fuel damage from a reactor
coolant sample taken at approximately 5:00 p.m. on March 29 indicates
significant releases of iodine and noble gases from the fuel. A 100
milliliter sample taken from the primary coolant system via a letdown
line was measured at about 1,000 R/hr on cuntact (70-80 R/hr at one foot
and 10-30 R/hr at three feet). Preliminary analysis of a - dilutsd sample
in the IE mobile laboratory indicated fission product concentrations of
about 8 x 105 microcuries per mi11iliter. The sample will be flown to
Bettis Laboratory for further analysis.

Thermocouple readings of ccolant temperature at the outlet of the
instrurented fuel assemblies indicate potential local core damage,
possibly in one quarter of the total of 177 fuel assemblies and generally
in the center of the core. O0f the 52 readings at 5:00 a.m. on March 30,
one was above the coolant saturation temperature of about S5300F, 7 were
above 3500F, and 2 were off-scale, indicating temperatures higher than
7000F. Upon regquest of NRR, Babcock and Wilcox is developing a proce-
dure for use by the licensee in taking direct potentiometer readings

from the off-scale thermocouples since the temperature scale limitation
of 7000F is controlled by the process computer, not the thermocouple

itself.

Rezctor Coolant Svstem (RCS) Parameters

The RCS parameters have remained relatively stable during the period.
Gradual RCS cooldown continued to about 1:30 a.m., March 30, when tempera-
ture was slightly increased to allow additional margin between RCS
operating parameters and Technical Specification minimum pressurization
limits. Following are the primary system paramsters over this pericd:

10:00 a.m. 7:00 p.m.12:01 a.m. 3:20 a.m. 5:00a.m.
3/29/79  3/29/79 3/30/79 3/30/79  3/30/7%

Pressurizer Level (inches) 348 321 326 342 354
Frecsurizer Pressure (psi) 863 945 1023 1055 1053
Pressurizer Temperature (OF) 529 542 551 §56 557
Leop A Core '
Inlet Temperature (OF) 281 277 275 278 274
Lesp 3 Cere _
Iniet Texcerature (OF) 281 277 275 278 274
CONTIRUED
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Page 3 March 30, 1979
Continued PNO-79-673

Environmental Status

Two 2erial surveys were conducted during the evening of March 29. The
first flight was made zbout 8:15 p.m. during which measurements were
taken in & circle around the site with @ radius of about eight miles. No
defined plume of radioactivity was detected, but residual pockets of
radioactivity were identified at various points where the measured

levels ranged frem .025 to .0S0O millircentgens per hours. (Natural
background levels are about .005 to .015 millircentyens per hour.)

Curing the second fiight, at ebout 10:30 p.m., a plume was detected
northwest of the plant with a width equal to and confined within the
beundaries of the river. The plume was touching down about one mile
from the plant at Hi1l Island and then splitting into two parts - one on
each side of Hill Island. Measurements at the east shoreline of the
river, obposite Hi11 Isalnd indicated about four milliroentgens per hour
and at the shoreline on mile north of Hill Island near Qlmstead Afr
Force Base zbout one millirocentgen per hour. Additicnal measurements at
five miles from the plant were on the order of .010 milliroentgens per
hour and are in agreement with the earlier flight.

During the early mcrning hours of March 30, an NRC monitoring team took
radiaticn mezsurements from a vehicle traveling both sides of the
Susquehanna River from 10 miles south of Three Mile Island to 4 miles
north. FRadiation levels were highest near Cly, a comnunity just south
of the facility on the west side of the river. The level at Cly was
0.1% mi{11iroentgen per hour, All other locations had levels less than
0.05 miliircentgens per hour.

ther Information

At approximately 4:C0 p.m. on March 29, two employess of Metrcpolitfan
tdison Co. received radiaticn exposures in excess of the quarterly limit
of 3 rems. The employees, an operator and a chemist, entered the
auxiliary building to collect a sample of primary coolant. Present
ectimates are that the operator received 3.1 rems and the chemist 3.4
rems.

“he licensee released less than 50,000 galicns of -slightly contaminated
industrial wastas on March 29, 1979. This release was terminated at KRC
request at approximately 6:00 p.m., March 29, 1979, beczuce 0f concerns
expressed by state representatives. t atout 12:15 a.m. on March 30,
el gave the licznsee permission to resume releases of the slichtly
cantaminated industrial wastes to the Susquehanna River., This acticn
w2§ coordinatad with the of7ice of the Governor cf Pennsylvania and a
press rlease was Issued by the Stata. Representatives c¢f the rnews m=<ia
gxpressed concern that they were not informed of the planned resumption
cf the relezse pricr to permission having been granted.

CONTIKUED
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Page 4 March 30, 1973
Continued PNO-79-678

At 8:40 a.m., on March 30 the licensee began venting frem the gaseous
waste tanks. The impact of this operation i{s not yet kncwn.

Contact: DThempson, IE x28111; EJordan, IE x 28111
Distribution:  Transmitted H St 7.5 O

Chairman Hendrie Commissioner Bradiord S. J. Chilk, SezCY
Comnissioner Xennedy Cormissioner Ahearne C. C. Karmarer, CA
Cormissioner Gilinsky (For Distributicn)
Transmitted: MNBB /0, 07 P 8ldg /o7& J. G. Davis, IE

L. V. Gossick, EDO H. R. Denton, KRR Region

H. L. Ornsiein, ECO R. C. QeYoung, NRR

J. J. Fecuchard, PA R. J. Mattson, KRR

N. M. Haller, MPA Y. Stello, NRR (MAIL)

R. G. Ryan, 0sSP R. S. Boyd, NRR J. J. Cummings, OIA
H. K. Shapar, ELD (SS Bldg R. Minogue, SD

W. J. Dircks, NMSS

Attackments (7):
Aerial Survey (6}
Ground-Level Survey (1)

PRELIMINARY NOTIFICATION
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AERTAL SURVEY

~a,] g:q/ﬁr

/PFX SCALE

5 19
iles
¢, 1573 4:30 p.m.

Moo= in a N to NZ directicn, about 30° sector,
Frizarily X2-133. At distance cf about 16 miles,
rzZiation mezsurements in the plume were about 0.1 ar/hr.
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PRELIMINARY NOTIFICATION

o e S

March 30, 1979
PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-67C

This preliminary notification constitutes EARLY notice of event of

POSSIBLE safety or public interest significance. 1he information
presented 1s as initially received wi%ﬁcut veritication or evaluation

.and21s asically a at 1s known by stafr on this date.

Facility: Three Mila Island Unit 2
Middletown, Pennsylvania (DN 50-520)

Subgect: NUCLEAR INCIDENT AT THREE MILE ISLAND
.Plant Status

There have been intermittent uncontrolled releases of radiocactivity into
the atmosphere from the primary coolant system of Unit 2 of the Three
Mile Island Nuclear Power Plant near Harrisburg, Pennsylvania. The
licensee is attempting to stop the intermittent gaseous releases by
transferring the radfoactive coolant water into the primary containment
building. The levels of radioactivity being measured have been as high
2s:20 to 25 millirem per hour in the immediate vicinity of the site at
ground level. Off-site levels were a few milliroentgen.

Atiazbout 11:30 a.m. EST, the Chairman of the NRC has suggested to Governar
Thornburg of the Commonwealth of Pennsylvania that pregnant women and
pre-school children in an area within five miles of the plant site be
evacuated. Members of the NRC technical staff are at the site and
efforts to raduce the temperatures of the reactor fuel are continuing.
These temperatures have been coming down slowly and the final depres-
surization of the reactor vessel has been delayed. There is evidence of
severe damage to the nuclear fuel. Samples of primary coolant containing
high-levels of radioiodine and instruments in the core indicate high

fuel temperatures in some of the fuel bundles, and the presence of a
large bubble of non-condensible gases in the top of the reactor vessel.

Bacayse of these non-condensible gasec, the possiblity exists of
interrupting coclant flow within the reactor when its pressure is
further decreased and the contained gases expand. Several options to
reach a final safe state for the fuel are under consideration. In the
meantime. the reactor is bainq maintained in a stable condition.

Contact: SEBryan, IE x28188 ElJordan, 1E x28188
Distribution: Transmitted H'St

Chairman Hendrie Commissioner Bradford S. J. Chilk, SECY
Commissioner Kennedy Commissioner Ahearme €. C. Kammerer, CA
Commissioner &ilinsky (For Distribution)
Transmitted: MNBB: - P. Bldg &\ | Z J. G, Davis, lE
L. ¥. Gossick, EDO H. R. Denton, NRR Region"__ 4.392
H. L. Ornstein, EDQ R. C. DeYoung, NRR
J. J. Fouchard, PA R. J. Mattson, NRR
N. M. Haller, MPA V. Stello, NRR (MAIL
R. G. Ryan, OSP R. S. Boyd, NPR J. J. Cummings, OIA
H. K. Shapar, ELD SS Bidg _____ R. Minogue, SO

| N. J. DiFcks, HMSS

mﬂ S S I

PRELIMINARY NOTIFICATION
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IMAEDIATE
PZELIMINARY NOTIFICATION
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March 30, 1979
PRELIFINARY NOTIFICATION OF EVENT OR UNUSUAL QCCURRENCE--PNO-78-67D

Thie preliminary notitication constitutes FARLY notice of an event of
PCSSIBLE 5¢._Ly or pudblic interest sicnificance. Tha inTorzation
**e;ent;d is as initially recaivad without veritication or evalu:ticn
Jd 1s besicaliy all that is known bv IE staff on tnis date.

Fecility: Three Mile Islend Unit 2
Middletown, Pennsylvania (DN 50-320)

Sudbject:  NRUCLEAR INCIDENT AT THREZE MILE ISLAND

Plant Status

sceous radicactivity from the primary coolant system letdoimn has bsen
rw.a1ned in weste gas decay tanks since the last gasecus relezse at
cpovoxime taly 2:50 p.m. March 30, 1979. At the present raactor coslant
lctdown rate of approximately 20 gpm it may be necessary to m2ke a
plann\u rzlease of radiocactive gas tomorrow to prevent gas decay tank
rsl ef valve cperation at its seipoint c¢f 100 psi. The licensee has

installed 2@ tewporary line from the gas decay system back to reactor

ceatzinmant which is under evaluation before being placad in operation.
'Cantainment pressure is being maintained s1ightly negative (-1 psi) as a
r-sult of fan cooler gperztion.

Pzictor ciolant temperature measured at fifty-two locations at the
outlet of the core have continued to ccme down slowly. Three Qutlet
tz:perature instruments continue to indicate above saturation temperaturs.

The NRC staff was informed by the licensee on Friday morning that exzmination
¢f ccnizimmcnt pressure data for March 28 indicates a pressure spiiie up

to eroroxicately 30 psi occurred at approxim tely 1:50 p.m. NKRC pz rscrne«
e CV‘]D 1nf the possibility that a hydrogen explosion was the czuss

¢ the contzinzznt internal prassure spike.

Tha rzactor couolant path is through one reactcr ceclant pump and cre

* tzom cenmrator. The stezm generator is being fed by an auxiliary fecc-
rea. Szecral options for depressurizing the rsactor and continuing
czoldeim via tie residual heat removal system are under considzaratics.

- — T e W SR R e DI e
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Pa.ge 2 larch 30, 1679
COlu .“’ﬂ PiD-79-67D
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The voluma of non-condensible gases in the reactor vessal hzs been
estimatad to beo approxirmataly 1000 to 1500 cubic feat at 1000 psi.
T\is /o1u:e is estimated to result in & water Tevel of several fect

over tha top of tha Tuel. The rate of growth of the bubble in the
reactor vessel 1s estimated to be less than 5C cubic feet per day at

1820 psi.
Tha Cirocior of tha Cffice of Nuclear Feactor Rzgulation, the Director
¢f tha Rozion I Office of Inspection and Enforcement and the Director
¢ {ha Divisicn of Opcrating Reactors arrived at tha site at a:pro>1r-..1y
2 2.m. tSUny 19 Girzct ROC activities at the site and site vicinity.
fazrecentativas of HEYW and EPA are providing coordination and assistznce
%2 th2 KRC at tha Incidant Rzsponse Canter
.5 pzrsonnel asscmbled at the TMI site and vicinity in addition to the
uzper manacetent persennel consist of the following:
RI RII RIII Hq
2z2ctor Inepectors (1E) 8 5 4
os1th Paysicists (1) 12 12 10
za1th Physicists (SP) 4
Fublic Afrfairs 1 1 1
P.cetor Svetem Anzlysts (HRR) 13
f.diticn “zste Specialists (NRR) 4
hz21th Paysicists (NRR) 6
Cparatirg Licnnsing (NRR) 2
Totzl Staff 33
R R WA iR, o - R 3 BT IO L PR - — IV Tl W = SR e
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Paga 3 March 30, 1979
Ccnt1nu PRO-7S-67D

- LW R

The folle:ing equirmant has bzen assembled at or near the siie
for suppert o7 HRC cperations:

Ecuiprant Location

1 RRC Instrument Van wit Observation Center
2 tzleghene lines

1 A€ OTFice Yan u
1 Offic2 Treiler (Supplied by Licensee) "

2C0 Fznd-H21d Fortzble Radios from
US Forast Service

Portable H“z2alth Physics Insirumentation
3 Falicepters from DOE for survey and
suprert

2 Laboratory Vans DOE/Bettis

A sophis"cated cermznications pod from DOE/NEST will arrive

“IVIRGICENTAL STATUS:

Wt aoproximataly 3 P.M. on March 30, 1979, NRC anslysis of eight vegataifon
samples from the offsite areas sho”ed no dete*tab]e activity. At 5.30 P.M.

tha F:nneylvan.a State Radiation Health Department reported that environmental
vzter and air samples collected in the vicinity of the Three Mile Island

lant shozd no datectable activity except for some Xenon-133 and Xenon-13S.
ilk sizple analysis showad no activity levels abave background.

“if3it2 oround 1eve1 gamna surveys in the Middlietown and Goldsboro areas
b otvzan 3:00 and 6:G3 P.M. on March 30, ranged from .01 to 1 miilirosntgans
~:r hour, An 22ricl survey was made by heliccpter from 4:00 - 6:00 P.M.
v March 30, the sita was surveyed in concentric circles at agproxirately one mile
intervals and at a height of 300 to 1,000 feet. The hichest radiation
voadings ware cver the site and measured 8 to 10 millircentzens per hour.
1 ihz pluws the highect radiation readings were 6 to 8 millircenzgens
“2r hewr. Thz 1u*= Tollowad the river in a northwesterly dirsction and
18 not 62?':t:;1 b:ucnd f ve 10 $ix niTes from the site. Sita ground leval
:'fr'.':_',';-:' uetad t *2en 7:30 - 8:00 P.M, rangzd frea .01 to 1.8
Calirdiniions per uour,
P m e —._ T e egEIs Tt I L R WA TAmS - AT FTNT E ¢ AL W AN oo D M - ——
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At 4 P.M, March 20, upper level winds were from the sgutheast.

Forecast

indicates precfipitation in the forxu of thunderstorms moving in after

12 aidnicht, iMarch 30.

At 5:00 P.M. winds onsite 2t Threes Mile Island

were reperted ot 2 to 3 miles per hour generally from east to ‘ast.

Contact: tiHc.sard, IE x28311; tJordan, IE x23111

Dissribatian:

Liairman Hendrie
Ccraissicnar Kennedy
Cemissicner Gilinsky

Trensm ted iNss _///7

L. V. Gessick, EDO
H. L ;"Suesn. :-DO
Jde J. Fca.u.rd, PA
He 1. Haller, NMPA
R. G. 3yan, 0SP

d. K. Shapar, ELD

Transmitted H St /! /o « LY

Cermissioner Sradford
Commnissioner Ahgarne

P Bidg /:25
4. R. Centcn, NRR
R. C. DeYoung, NRR
R. J. Mattson, KRR
vV, Stello, NRR

R. §. Boyd, KR

(SS Bldg /°33

S. J. Chilk, S=CY
C. C. Kanmzrer, CA
(For Distridbuticn)
J. G. Dzavis, IC
Region

Cutafngs, OIA
"105 ug [ SD

. J. Dircks, ndSS

1mite Youse Situation Roca /2iSCa.~. Yii/zs
EPA

Fei/gini

DIE/E0C R:co> am b’;/

Lzvachaznt (1)
r.giagnion Survey Map
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IMMEDIATE

PRELIMINARY NOTIFICATION

M
March 31, 1979

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL GCCURRENCE--FNO-79-67E

This immediate preliminary notification constitutes an update of event
of safety and public interest significance. The information presented
1S as initialty received witnout verification or evaluation and is
basicaily all that 1s known Oy NRC staffi at this time.

Facility: Three Mile Island Unit 2
e Middletown, Pennsylvania (DN 50-220)

Subject:  NUCLEAR INCIDENT AT THREE MILZ ISLAND

Plant Status

Reactor cooling continues using the 1A main reactor coolant pump with
steam generator A steaming to the main condenser. Changes to this
cooling method are not planned for the near tevm. An operability status
of equipment is being compiled for use as backup in the event of failure
of existing operating equipment.

The hydrogen reccmbiner is in an operable status; hcwever, shielding of
its piping and components is nat fully installed and {is gresently zon-
sidered inadequate. Lead for shielding has been located and will be
moved ta the site on an expedited basis. Calculations of hydrogen in
containment show that the present concentration is less than 4%, the
staff's 1imit on allowed concentration to ensure an explosive mixture is
not obtained. Attempts are being made to obtain a containment atmosphers
sample.

The wastz gas decay tank pressures were 80 psi at 10:15 p.m. on March 30
and had beesn relatively constant for about five hours. The tank is set
to relieve pressure at 100 - 110 psi. The radiatica field (50 R/hr at
contact) prevents resstting relief points.

Reactor coolant temperatures measured by incore thermmcouples at 52
locations presently show only one Jocaticn above saturation temperature.
Temperatures in the core as measured from cutlet thermocouples are
gradually decreasing. Other Sysiem parameters are remaining stable.

Environmental Status

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

L R

m
CONTINUED



Continued <h 31, 1979
Page 2 PNO-79-67E

distance of one mile from the plant, maximum readings ranged from 0.5
mil1{roentgens per hour {mr/hr) to 1.5 mr/hr. At the 18 mile point,
readings of 0.1 to 0.2 mr/hr were obtained during the two earlier surveys
and 0.5 mr/hr during the latest. Flights are being made at approximately
three hour intervals. ‘

Offsite ground level gamma surveys in the Middletown area and north.
between 9:30 p.m. on March 30 and 1:00 a.m. on March 31, indicated
levels from 0.2 to 0.5 mr/hr. These measurements were taken in the
general direction of the plume measured in aerfal surveys.

At 3:00 p.m. on March 29, (prior to the releases of March 30) the licansee
pulled thermoluminescent dosimeters from 17 fixed positions located
within a 15 mile radius of the.site. The dosimetars had been in place
for three months and had been exposed for about 32 hours after the
incident. Only two dosimeters showed elevated exposures above normal
levels. The highest reading observed was on Three Mile Island, 0.4
miles north of the reactor at the North Weather Station. At this
location, the gquarterly accumulated exposure was 81 mr, approximately 65
mr above the normal quarterly exposure rate. The other high exposure
was observed at North Bridge, 0.7 miles NNE of the reactor at the
entrance to the site. At this:location, the total quarterly accumulated
exposure was 37 mr or approximately 22 mr above the normal quarterly
exposure rate.

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

Harrisburg (2 sites)
fork

Middletown
Bainbridge

Etters

Analyses showed no detactable radioiodine. The cows had been fed on
stored feed but had been outside for exericse.

The Pennsylvania Department of Environmental Resources also collected
.water samples at filtration plants at Columbia, PA (for the City of
Lancaster) and Wrightsville on March 30 in the morning and early afterncon.
Both sample points are downstream of Three Mile Island. No detectable
activity was found. ,

e e U s

CONTINUED
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o

Contact: OThompson, IE x28111 NCMoseley, IE x28111

Distribution: Transmitted H St éz C‘Ll
{ss

Chafrman Hendrie Comm oner Bradford S. J. Chilk, SECY
Commissioner Kennedy Commissioner Ahearne C. €. Kammerer, CA
Commissioner Gilinsky (For Distribution)
Transmitted: mB8 £): (08  p. B1dg €] 15 J. G. Davis, IE

L. V. Gossick, EDO H. R. Denton, NRR Region T~ (]: AL}
H. L. Omstein, EDO R. C. DeYoung, NRR

J. J. Fouchard, PA R. J. Mattson, NRR

N. M. Haller, MPA V. Stello, NRR {MAIL

R. 6. Ryan, OSP R. S. Boyd, NRR J. J. Cummings, OIA
H. K. Shapar,. ELD SS Bldg ¢} - R0 R. Minogue,-SD

W, J. .Dircks, NMSS

White House Sftuatfon Rocm
EPA

FDA/BRA

DOE/EOC

Attachment (1)
Radiation Survey Map

IMMEDIATE
PRELIMINARY NOTIFICATION
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Island. o

APPX SCALE gk
Q _{a 10
Miles

i

March 31, 1979  -4:00 a.m. AERIAL /SURYEY plume direction and radiatfon readings
‘ shown above.

l

March 31, 1979 1:00 a.m. A1l ground level readings were less than 0.1 mr/hr.
measurements made in.vehicle travelling route 441
from about ten miles south of plant to route 76
and south along roads on the west side of the river,
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IFMEDIATE
PRELIMINARY NOTIFICATION

March 31, 1979
PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-67F
This preliminarv notificstion constitutes summary inforoation of an event

of safetvy or publi¢ interest sionificance. Thne inforuztion procented 1s a
susmary of intormation as of 5:30 pa date 3/31,79.

ccilitv: Three Mile Isiand Unit 2
Middietown, Pennsylvania (DN 50-32C)

Subject:  NUCLEAR INCIDENT AT THREE MILE ISLAN

Plant Ststus

There has been no change in the method of cooling the reactor since the
previous report (PNO-79-87E). Reactor coolant temperatures measured by
incorc thermocouples at 52 locations have continued to decrease. At present
nornz of the temperature readings is above saturation temperature for this
pressure (554°F). System parameters remain stable. Thare has been a slight
oron in pressurizer level from 215 to 191 inches.

Efforts continue to complete installaticn of components and piping on the
hydrog:n recombiner. Approximately 220 tons of lead shielding in varicus
shapes and forms has arrived, or is on the way, to the site. Lead shielding
is being instzlled around the recombiner. A decision to use the recomdiner
hes net yet been made. Two samples of containment atmosphere have besn
anzlyzend which show hydrogen concentrations of 1.7 and 1.0%.

Efforts continue to estimate the volume of the noncondensible gas bubble
above the core. Licensee calculations of the size of the bubble at 2:40 ©n
wzs E£70 cubic feet at 875 psig. At about 4:20 pm this was recalculated by t’
licersse to be 621 cubic feet at 875 psig.” Ihis fs being further evaluated.

Environmantal Siztus

Three AR'SS flights ware concducted at zbout 6:00 a.m., 9:00 a.m., anc 12:00
noon oa karch 31, A1l flights reflected a rather stable situatien. Maximum
rccdings in the plume were frem 1.5 to 2.5 millircentgens per hour (mr/hr)
at a distance of one mile frem the plant, from 0.5 to 1.0 mr/hr out to 7
12il0s, and C.1 to 0.2 mr/hr beyond 10 miles. The plume width {is about 1-1/2
‘0 2 miles. No radioicdines have been detected in the plume. Offsite
around level gamma surveyrs serformed in the predocainant wind direciicn
indic?tad maxinum Jevels of absut 2 mr/hr at about 1/2 mile from tne site

“n .o direction o7 th: pluma.  The wind wac from the SSW at the time cf the

CONTINUED
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Continued March 31, 1979

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

International Contacts

NRC's Office of International Procgrams (QIP) has prepared daily status
reports, transmitted by Immediate Department of State telegracs to official
NRC contacts in the 25 foraign countries with which NRC has regular official
relations. OIP is also receiving many foreign telephone calls.

Two senjor safety experts from the Federal Republic of Germany (FRG) arrived
iate Mzrch 30 and were briefed by MRC experts at the Operations Center,

late Karch 30 and during March 31. Two French experts will arrive April 1.
Yeshinaton Representatives or senior visitors of Japan, FRG, and Sweden

21so have been briefed in the Operations Center. OIP also has been briefing
the Presid:ont of the AECB of Canada, who offered to send any AECL or AECB
exparts who could be of assistance.

Contact with Licensea

KRC Regional Offices are transmitting to the utilities with operating
licenses sumary information (in the form of Preliminary Notifications) as

thly are prepared.

Contzct: DThompson, IE x28111 EMHoward, IE x28111

Distribution: Transmitted H St ¥.0C¢.
Chaiyrman tHendrie Commissioner Bradford S. J. Chilk, SECY
Comiissioner Kennedy- Conmissioner Ahearne C. C. Kamzerer, CA
Cemzissioner Gilinsky (For Distributien)
Transzitted: MNNBB 7.2/97 P. BYdg /5 2 J. G. Davis, IE
L. Y. Cossick, EDC : H. R. Denton, NRR Rogion I = ¢:40
oL Ornstein, £00 R. C. DeYoung, HRR Recion II
J. J. Fuecchard, PA R. J. Mattson, MRR Region III
tr. ti. BEaller, MPA V. Stello, NRR Region 1V
R. G. Nyun, 0ZF R. S. Bovd NRR Region Ve 22008
b, K. Shepar, ELD SS Bidg 5 SUpm (i)

W, J. Dircks, Ni5S J. Cum=ings, QIA

R. M1nonue, sSD

Vhite Heusa Situction Room t: , e
EPR ~ s ——
FOA/Cit <=

ant (1)

‘; en Survey i:Zp
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IE Bulletin No. 79-05
Date: April 1, 1979
Enclosure 2
Page 1 of 3

EVALUATION OF FEEDWATER TRANSIENT

A loss of offsite power occurred at Davis-Besse on November 29, 1977,
which resulted in shrinkage of the primary coolant volume to the degree
that pressurizer level indication was lost. A recommendation to convey
this information to certain hearing boards resulted in the attached
discussion and evaluation of the event. This discussion includes a
review of a loss of fTeedwater safety analysis assuming forced flow,
which predicts dispersed primary system voiding, but no loss of core
cooling. During the Three Mile Island event, however, the forced flow
appears to have been terminated during the transient.

Attachment:
Discussion and Evaluation of
Davis-Besse Transients

A-26



IE Bulletin No. 79-05
Date: Aprfl 1, 1979
Enclosure 2, Attachment
Page 2 of 3
ZXCZIST TROM MXMORANDIM ENTITIED "CONVEYING NEW INTORMATION T0 LICNSING
BOARDS - DAVIS—~3ZSSZ UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATZD
JARUARY 8, 1979, FRCM J.S. QRESWELL I0 J.7. STEE=ETZX.

3. Iaspection aad tzforcement Rapor: 50-346/73-06 docizeated thas
pressuzizer level had gone cfisczle Zor approxizacaly five
=izutes dusiag the Novezber 29, 1977 loss of offsite power event

Txers are scme Indicaticms that other 34w p.zn..s B2y tave prshb—

lexs :z‘-:a.""«’-g pTessurizer level imdizatisns duviag tramsiamas.
I= addisz czder eezzaia esmdizions such as l1oss of fesdvazes

at 100% 3c°-a. wish the rRacsIsT c3clant pumps ruemning the pres—
si=izar =zy void ecmplesely. A special anzl:.'s-s has besn per-
fgtzed concerming this evezs. Tais azalysis 1s 3tlached as
Saclesusa 1. 3Because &f gressutiZer lavel zaincenanc: sroe—
1lezg cthe s*.:.i:g sf cthe prassurisar Day regquire furcher vavisv.

Also noted during the evem:t was the facs that Tesld went off-
scale (less ctham 520°F). 1I= addizicz, 2t was nozad that the
makenp Slow menizoring is lizfizad s less thazm 16C gz= a=nc
thas sakeup flow =ay be substantially gresser tham is value.,
Tais izfor=zsion should be ex@mizmed iz lighe c the raguire-
zanes ¢f GAC 13.

SISCCSSLION AND TWALUATZON

Tae event at Davis 3esse which resnlzsd in loss of pressurizer level
{adiczsion has besn reviswad -7 h.s az=d the canclusiacs vas -uf_.c"
thas 23 mrea=vizwed saletry gueszicn cad.

The praesuTizsr, tsge :he wizh the teactor coolant zaksur system, 1s
igned Iz =3inszic the FTInATY systam prassuTe and vazer level wishis
their eperatismal l‘-‘-: enlv dusizg norm=al cperztinzg ssudizi
Cogldowz trazsisa=cs, sugh as loss of offsizz sowes and loss 9 faed-
w3tar, scmeszizes Tesult iz prizary prassuoe and volume changes t=ac
ace ‘:eyu:-.: ke aaz_‘--; of tiis syste= 2z esnezvl. The analyses o
and experianca with such tTansiemss shcw, bovever, that they can be
sustaized withous eampremising the safacy ¢f the Teacssr. The pri incipel
gsmcern caused by such sTansisnss 4s° that they =ight causa veidizsg in
the prizzrcy cooclant systex= thas weurld lead £o loss of abilizy to a:'.e-
quacely cool the Teactsr core.  The sz2fety svaluaszicn of zhe loss of
offsita powez tTaasient shows that, though level indicaciors is lest,
some water Temains ia the pressurizer and the >ressure does nat decTease
below abous 1600 psi. Ia ordes ful veidiuy tw usuus, Che pressure mustT
decTease telow the szturation pressure cstresponding o the systex
te=peraturs. 1800 psi is cthe sa.:c':a:ion pressure correspending =0
6057 %, which is also the maxiz=ua allowadble core cutlet ....-.—pe-z:::: .
-Vcid-.. in the prizary svscen (ex:-:::...g the prassuTizer) is precluded
i this casa, since pressure does 2cs decrease to saturTation.
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IE Bulletin No. 79-05
Date: April 1, 1979
Enclosure 2, Attachment
Page 3 of 3

The safaty analysis for more severm coelidown Ctrzasisizs, suen zs the
loss of feedwater event, indicazes that the:water velume could dacrease
2o las3 thau the syste= volume exclusive of the pr2ssurizer., Dusiag
such aa event, the exptying af the pressurizer would ba fcllowed dy

3 pressuce Teducsiicu balow the saturition point and the formazion of
s=all voids chroughout much of the prizmary system. This would act
;Tasult iz cthe loss of core cocling because the veids would be dispersad
ever a‘large veoluzme and forTced flow would prevext thez fteo= cralescizg
sufliclieancly to preven: csore c¢=aling. The high prassuss eoclaxz:
izjecction pu=ps gTe started auZomatically when the primasy prassucte
decTezses below 1500 psi. Tharefsse, any sressuse reducsien vhish ix
susiiiclens o allew volding will 2lso resuls iz wacer izjiecszizs which
will r23idliy restore the pzimary watas £ normal lavels.,

T these rezsctus, we bellisve that the inghiliszy 2f cthe pressurizer
and nor=2l soolant maksup systes o eontTol s==e transiencs dces nst
de a basiz IoT requising =ora eagacity iz thess sysiems.

Gererzl.Design Critericn 13 of Appendix A to 10 CFR 50 requires
izssTusencszzion t2 monitor variatles over ctheir anziclzazed rsanges
for "aczicizaced speratisszl cczurTermcas’, Such. cesurTanges aTe
specifically defined o include loss of 21l ofisize power.  Tae facx
thag T c2ld goes oif scals at.520°F is soc considerad to be 2 deviazd
isa. this reguireme=s because 2Ris ixdicacor is backad vy Ty wide
Tange TempevatuTe indicgticn that exzands ¢tz 2 low ilimir of 30%=.
Neizhexr do we cousider the zakews flow monitorizg ta deviacs sizc

tha amount of maksup flow iz exzess of 1560 gzm does n=ot appear T2 be
a eigndflizsgns faezor Iz the csutsa 5f these oecurrEnges.

T=e loss of pressutizer water level indicacisz czuld 22 eonsidarsd ==
deviase fzem GOC 12, because this level indizztion providas She goinsigat
seans of destar=izmi=g the primayy csolznrt invenisTy, Eowever, provisica
of a laval indizsziticn that would cgver all anctizigatad cgzusTeoies w3y
not bse practiczl. As discussed above,- the los3s ¢l Za2edwater avest cas
laad 20 3 =mcmex=tary condizica wheowgis =0 zeaningful level axisls,

b2cause the ectire prismaTy systez csnfzains 3 .staaz water sixtuos,

It should be 2oted zha:z the iszzoducsisn ts Apgendix A (last paszgzapk)
recegaizes that fulfill=enr of some of the crileriz =2y =0t always dbe
apprepriate. Tois incroduction also states that decartures Isocz= thie
Critesia must he identified and justified., The discussicz ¢f GoC 13
iz the Davis 3esse TSAR lists the water level instrementaticn, but

does not meacticz the possibility of loss of wazes level indicaticn
dusizg trazsients. This apparent amission in the safety aznalysis

will be subliecced to further review.
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IE Bulletin No. 79-05
Date: April 1, 1979
Page 1 of 3

LISTING OF IE BULLETINS
ISSUED IN LAST TWELVE MONTHS

Bulletin Subject Date Issued Issued To
No.
78-05 Malfunctioning of 4/14/78 A1l Power Reactor
Circuit Breaker Facilities with an
Auxiliary Contact Operating License
Mechanism - General (OL) or Construction
Electric Model CR105X Permit (CP)
78-06 Defective Cutler- 5/31/78 A1l Power Reactor
Hammer, Type M Relays Facilities with an
With DC 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 E and F
Research Reactors with
an OL, all Fuel Cycle
Facilities with an OL,
and all Priority I
Material Licensees
78-08 Radiation Levels from 6/12/78 A1l Power, Test and
Fuel Element Transfer Research Reactor
Tubes Facilities with an OL
having Fuel Element
Transfer Tubes
78-09 BWR Drywell Leakage 6/14/78 A1l BWR Power
Paths Associated with Reactor Facilities
Inadequate Drywell with an OL (for action)
Closures or CP (for information)
78-10 Bergen-Paterson 6/27/78 A1l BWR Power Reactor

Hydraulic Shock
Suppressor Accumulator
Spring Coils

A-29
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Bulletin
No.

78-11

78-12

78-12A

78-128

78-13

78-14

IE Bulletin No. 79-05

Date:

April 1, 1979

Page 2 of 3

LISTING OF IE BULLETINS

ISSUED IN LAST TWELVE MONTHS (CONTINUED)

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, 70€0, 7C60B, 7061

and 70618

Deterioration of Buna=-N

Components In ASCO
Solenoids

A-30

Date Issued

7/24/78

8/29/78

11/24/78

3/19/79

10/27/78

12/19/78

Issued To

BWR Power Reactor
Facilities with an OL
for action: Peach
Bottom 2 and 23,
Quad Cities 1 and
2, Hatch 1, Monti-
cello and Vermont
Yankes. All other
BWR Power Reactor
Facilities with an
OL for information

A1l Power Reactor
Facilities with an
OL or CP

All Power Reactor
Facilities with an
OL or CP

Al1 Power Reactor
Facilities with an
0L or CP

Al1 General and
Specific Licensees
with the subject
Kay-Ray, Inc.
Gauges

A1l GE 8WR Faci-

1ities with an OL

(for action), and all
other Power Reactor
Facilities with an OL
or CP (for information)



Bulletin
No.

79-01

79-02

79-03

79-04

LISTING OF IE BULLETINS

IE Bulletin No. 79-05
Date: April 1, 1979
Page 3 of 3

ISSUED IN LAST TWELVE MONTHS (CONTINUED)

Subject Date Issued Issued to
Environmental Qualifica- 2/8/79 A1l Power Reactor
tion of Class IE Equipment Facilities with an

OL, except the 11
Systematic Evaluation
Program Plants (for
action), and all
other Power Reactor
Facilities with an

OL or CP (for in-
formation)

Pipe Support Base Plata 3/8/79 A1l Power Reactor

Design Using Concrete Facilities with

Expansion Anchor Bolts an OL or CP

Longitudinal Weld Defects 3/12/7% A1l Power Reactor

in ASME SA-312 Type Facilities with

304 Stainless Steel Pipe an OL or CP

Spools Manufactured by

Youngstown Welding and

Engineering Company

Incorrect Weights for 3/30/79 A11 Power Reactor

Swing Check Valves
Manufactured by Velan
Engineering Corporation

A-31
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ENCLOSURE 2

LIST OF LICENSEES AND CONSTRUCTION PERMIT HOLDERS
RECEIVING IE BULLETIN 79-05 FOR INFORMATION

Baltimore Gas and Electric Company Docket Nos. 50-317

ATTN: Mr. A. E. Lundvall, Jr. 50-318
Vice President - Supply

P. 0. Box 1475

Baltimore, Maryland 21203

Boston Edison Company M/C Nuclear Docket No. 50-293
ATTN: Mr. G. Carl Andognini, Manager
Nuclear Operations Department
800 Boylston Street
Boston, Massachusetts 02199

Connecticut Yankee Atomic Power Company Docket No. 50-213
ATTN: Mr. W. G. Counsil
Vice President - Nuclear
Engineering and Operations
P. 0. Box 270
Hartford, Connecticut 06101

Consolidated Edison Company of Docket Mos. 50-03
New York, Inc. 50-247
ATTN: Mr. W. J. Cahill, dJr.
Vice President
4 Irving Place
New York, New York 10003

Duquesne Light Company Docket Mo. 50-334
ATiN: Mr. C. N. Dunn
Vice President
Operations Division
435 Sixth Avenue
Pittsburgh, Pennsylvania 15219

Jersey Central Power and Light Company Docket No. 50-219
ATTN: Mr. Ivan R. Finfrock, Jr.
Vice President
Madison Avenue at Punch Bowl Road
Morristown, New Jersey 07960
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Maine Yankee Atomic Power Company

ATTN: Mr. Robert H. Groce
Licensing Engineer

20 Turnpike Road

Westborough, Massachusetts 01581

Niagara Mohawk Power Carporation
ATTN: Mr. R. R. Schneider

Vice President

Electric QOperations
300 Erie Boulevard West
Syracuse, New York 13202

Northeast Nuclear Energy Company
ATTN: Mr. W. G. Counsil
Vice President - Nuclear
Engineering and Operations
P. 0. Box 270
Hartford, Connecticut 06101

Philadelphia Electric Company
ATTN: Mr. S. L. Daltroff
Vice President
Electric Production
2301 Market Street
Philadelphia, Pennsylvania 19101

Power Authority of the State of New York
Indian Point 3 Nuclear Power Plant
ATTN: Mr. J. P. Bayne
Resident Manager
P. 0. Box 215
Buchanan, New York 10511

Power Authority of the State of New York
James A. FitzPatrick Nuclear Power Plant
ATTN: Mr. J. D. Leonard, Jdr. .

Resident Manager
P. 0. Box 41
Lycoming, New York 13093
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Public Service Electric and Gas Company
ATTN: Mr. F. W. Schneider
Vice President - Production
80 Park Place
Newark, New Jersey 07101

Rochester Gas and Electric Company
ATTN: Mr. Leon D. White, Jr.

Vice President

Electric and Steam Production
839 East Avenue
Rochester, New York 14649

VYermont Yankee Nuclear Power Corporation
ATTN: Mr. Robert H. Groce
Licensing Engineer
20 Turnpike Road
Westborough, Massachusetts 01581

Yankee Atomic Electric Company

ATTN: Mr. Rotert H. Groce
Licensing Engineer

20 Turnpike Road

Westborough, Massachusetts 01581

Duquesne Light Company
ATTN: Mr. E. J. Woolever
Yice President
435 Sixth Avenue
Pittsburgh, Pennsylvania 15218

Jersey Central Power & Light Company
ATTN: Mr. I. R. Finfrock, Jr.
Vice President
260 Cherry Hill Road
Parsippany, New Jersey 07054

Long Island Lighting Company
ATTN: Mr. Andrew W. Wofford
Vice President

175 East 01d Country Road
Hicksviile, New York 11801
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Niagara Mohawk Power Corporation
ATTN: Mr. G. K. Rhode

Vice President

System Project Management
300 Erie Boulevard, West
Syracuse, New York 13202

Pennsylvania Power & Light Company
ATTN: Mr. Norman W. Curtis
Vice President

Engineering and Construction (N-4)

2 North Ninth Street
Allentown, Pennsylvania 18101

Philadelphia Electric Company
ATTN: Mr. V. S. Boyer
Vice President
Engineering and Research
2301 Market Street
Philadelphia, Pennsylvania 13101

Public Service Electric & Gas Company
ATTN: Mr. T. J. Martin

Vice President

Engineering and Construction
80 Park Place
Newark, New Jersey 07101

Public Service Company of New Hampshire
ATTN: Mr. W. C. Tallman
President
1000 ETm Street
Manchester, New Hampshire 03105

Rochester Gas & Electric Corporation
ATTN: Mr. J. E. Arthur
Chief Engineer
89 East Avenue
Rochester, New York 14649

Metropolitan Edison Company
ATTN: Mr. J. G. Herbein
Vice President - Generation
P. 0. Box 542
Reading, Pennsylvania 19640
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UNITED STATES :
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

April 11, 1979
IE Bulletin No. 79-06

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

As previously discussed in IE Bulletin 79-05 and 79-05A, the Three Mile
Island Nuclear Power Plant, Unit 2 experienced significant core damage
which resulted from a series of events initiated by a loss of feedwater
transient and apparently 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
applicable to Babcock and Wilcox reactars. This bulletin is to identify
certain actions to be taken by all other Tight water power reactor
facilities with an operating license. Actions previously have been
required of iicensees with B&W reactors.

Action to be taken by licensees:

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

1.

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

a.

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 apparent operational errors
which led to the eventual core damage; and (3) the necessity
to systematically analyze plant conditions and parameters

and take appropriate corrective action.

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.

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. For pressurized water reactor facilities 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 voids in the primary
coolant system large enough to compromise the core cooling
capability, especially natural circulation capability.

b. Operator action required to prevent the 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.

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

5. For pressurized water reactor facilities for which the auxiliary
feedwater system is not automatically initiated, prepare and imple-
ment immediately procedures which require the stationing of an
jndividual (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 can be Timited
by such action.

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

a. Identify 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 valve(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) and the valve(s)
fail to close.

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 plant 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 modes.

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

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

b. Verification of the operability of all safety-related systems
when they are returned to service following maintenance or
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 pressurized water power reactor facilities with an operating
license except Babcock and Wilcox reactors, respond to Items 1-11 within
14 days of the receipt of this Bulletin.

Reports should be submitted to the Director of the appropriate NRC
Regional Office and a copy should be forwarded to the NRC Office of
Inspection and Enforcement, Division of Reactor Operations Inspection,
Washington, D.C. 20555.

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

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

was given under a blanket clearance specifically for identified generic
problems.
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U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

April 14, 1979
IE Bulletin No. 79-08

EVENTS RELEVANT TO BCILING WATER POWER REACTORS IDENTIFIED DURING
THREE MILE ISLAND INCIDENT

Description of Circumstances:

On march 28, 1979 the Three Mile Island Nuciear Power Plant, Unit 2
experienced core damage which resuited from a series of events which
were initiated by a loss of feedwater transient. Several aspects of
the incident may have general applicability to operating boiling
water reactors. This bulletin requests certain actions of licensees
of operating boiling water reactors.

Actfons to be taken by Licensees:

For all Boiling water reactor facilities with an operating license
complete the actions specified below:

Review the description of circumstances described in Enclosure 1
of IE Bulletin 79-05 and the preliminary chronolo y 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 trains of a safety system at the Three Mile Island
Unit 2 plant and other actions taken during the early phases
of the accident; (2) the apparent operational errors which
led to the eventual core damage; and (3) the necessity to
systematically analyze plant conditions and parameters and
take appropriate corrective action.

b. Operational personnel should be instructed to (1) neot
override automatic action of engineered safety features
unless continued operation of engineered safety features
will result in unsafe plant conditions (see Section Sa
of this bulletin); and (2) not make operational decisions
based solely on a single plant parameter indication when
one or more conf{rmatory indications are avajlable.
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c. All licensed operators and plant management and supervisors
with operational responsibilities shall participate in this
revie; and such participation shall be documented 1n plant
records.

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

3. Describe the actions, both automatic and manual, necessary for proper
functioning of the auxiliary heat removal systems (e.g., RCIC)
that are used when the main feedwater system is not operable. For
any manual action necessary, describe in surmary form the procedure,
by which this action is taken in a timely sense.

4, Describe all uses and types of vessel level indication for both
automatic and manual initiation of safety systems. Describe other
redundant instrumentation which the operator might have to give the
same information regarding plant status. Instruct cperators to
utilize other available information to initiate safety systems.

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 features will result in unsafe plant conditions
(e.g. vessel integrity).

b. Operators are provided additional information and instructions
to not rely upon vessel level indication alone for manual
actions, but to also examine other plant parameter indications
in evaluating plant conditions.

6. 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 {e.g., daily/shift checks,) surveillance to
to ensure that such valves are returned to thefr correct positions
following necessary manipulations and are maintained in their
proper positions during all operational modes.
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10.

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

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

a. Hhether interlocks exist to prevent transfer when high
radiation indication exists, and

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

c. The basis on whicn continued cperability of the above features
{s assured.

Review and modify as necessary your maintenance 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 involved reactor operational
personnel whenever a safety-related system is removed from
and returned to service.

Review your prompt reporting procedures for NRC notification to
assure that NRC is notified within one hour of the time the reactor
is not in a controlled or expected condition of operation, Further,
at that time an open continuous communication channel shall be
established and maintained with NRC.

Review operating modes and procedures to deal with significant
amounts of hydrogen gas that may be generated during a transient
or other accident that would either remain inside the primary
system or be released to the containment.
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11. Propose changes, as required, to :thcse technical specifications
which must be modified as a resul:t of your implementing the
{tems above.

For all bofling water reactor facilities with an operating license,
respond to Items 1-10 within 10 days of the receipt of this Bulletin.
Respond to item 11 (Technical Specification Change proposals) in

30 days.

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 al)l 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, B180225 (ROC72); 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, DC 20555

APRIL 5, 1979
IE Bulletin 79-05A

NUCLEAR INCIDENT AT THREE MILE ISLAND - SUPPLEMENT

Description of Circumstances:

Preliminary information received by the NRC since issuance of IE

Bulletin 79-05 on April 1, 1979 has identified six potential human,

design and mechanical failures which resulted in the core damage and
radiation releases at the Three Mile Island Unit 2 nuclear plant. The
information and actions in this supplement clarify and extend the original
Bulletin and transmit a preliminary chronoiogy of the TMI accident

through the first 16 hours (Enclosure 1).

1.

2.

At the time of the initiating event, loss of feedwater, both of the
auxiliary feedwater trains were valved out of service.

The pressurizer electromatic relief valve, which opened during
the initial pressure surge, failed to close when the pressure
decreased below the actuation level.

Following rapid depressurization of the pressurizer, the pressurizer
level indication may have led to erroneous inferences of high

level in the reactor coolant system. The pressurizer level indication
apparently led the operators to prematurely terminate high pressure
injection flow, even though substantial voids existed in the reactor
coolant system. ‘

Because the containment does not isolate on high pressure injection
(HPI) initiation, the highly radioactive water from the relief
valve discharge was pumped out of the containment by the automatic
initiation of a transfer pump. This water entered the radioactive
waste treatment system in the auxiliary building where some of it
overflowed to the floor. Qutgassing from this water and discharge
through the auxiliary building ventilation system and filters was
the principal source of the offsite release of radioactive noble
gases.

Subsequently, the high pressure injection system was intermittently
operated attempting to control primary coolant inventory losses
through the electromatic relief valve, apparently based on
pressurizer level indication. Due to the presence of steam and/or
noncondensible voids elsewhere in the reactor coolant system,

this led to a further reduction in primary ccolant inventory.
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Tripping of reactor coolant pumps during the course of the transient,
to protect against pump damage due to pump vibration, led 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 an
operating license (the actions specified below replace those 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 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 event (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 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 veids in the primary
coolant system large enough to cocmpromise the core cooling
capability, especially natural circulation capability.

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

c. Operatcr action required to enhance core cooling in the event
such voids are formed.
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(This item clarifies and expands upon item 4. of IE Bulletin 79-05.)

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

a. Operators do not override automatic actions of engineered
safety features.

b. Operating procedures currently, or are revised to, specify
that if the high pressure injection (HPI) system has been
automatically actuated because of low pressure condition,
it must remain in operation until either:

(1) Both Tow pressure injection (LPI) pumps are in operation
and flowing at a rate in excess of 1000 gpm each and the
situation has been stable for 20 minutes, or

(2) The HPI system has been in operaticn for 20 minutes,
and all hot and cold leg temperatures are at least
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.

¢c. 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 loop shall remain
operating.

d. Operators are provided additional information and instructions
to not rely upon pressurizer level indication alone, but to
also examine pressurizer pressure and other plant parameter
indications in evaluating plant conditions, e.g., water
inventory in the reactor primary system.

(This item revises item 5. of IE Bulletin 79-05.)

Verify that emergency fesdwater valves are in the open position in
accordance with item 38 below. Also, review all safety-related
valve positions and positioning requirements to assure that

valves are positioned (open or closed) in a manner to ensure the
proper operation of engineered safety featurss. Also review
related procedures, such as those for maintenance and testing,

to ensure that such valves are returned to their correct positions
following necessary manipulations.
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Review the containment isolation initiation design and procedures,
and prepare and implement all changes necessary to cause containment
isolation of all lines whose isolation does not degrade core cooling
capability 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 prccedures 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 generator auxiliary feedwater fiow paths, each 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 Teast one 100% capacity flow path is not available, the
reactor shall be made subcritical within one hour and the facility
placed in a shutdown cooling mode which does not rely on steam
generators for cooling within 12 hours or at the maximum safe
shutdown rate.

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

Review your operating modes and procedures for ali systems designed
to transfer potentiaily radioactive gases and liquids out of the
primary containment to assure that undesired pumping of radioactive
1liquids 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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10. 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. Verification of the operability of all safety-related systems
when they are returned to service following maintenance or testing.

¢c. A means of notifying involved reactor operating personnel
whenever a safety-related system is removed from and returned
to service.

11. A1l 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 and other actions taken during the early phases of the accident.

12. Review your prompt reporting procedures for NRC notification to
assure very early notification of serijous events.

For Babcock and Wilcox pressurized water reactor facilities with an
operating license, respond to items 1, 2, 3, 4.a and 5 by April 11,

1979. Since these items are substantially the same as those specified in
IE Bulletin 79-05, the required date for response has not been changed.
Respond to Items 4.b through 4.d, and 6 through 12 by April 16, 1979.

Reports should be submitted to the Director of the appropriate NRC
Regional Qffice and a copy should be forwarded to the NRC Office of
Inspection and Enforcement, Division of Reactor QOperations Inspection,
Washington, DC 20555,

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

Approved by GAQ, 8 180225 (R0072); clearance expires 7-31-80. Approval
was given under a blanket clearance specifically for identified generic
problems.

Enclosures:

1. Preliminary Chronology of T™I-2 3/38/79
Accident Until Core Cooling Restored.
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Enclosure 1 to
IE Bulletin 79-05A

April 5, 1979
PRELIMINARY
CHRONOLOGY OF TMI-2 3/28/79 ACCIDENT
UNTIL CORE COOLING RESTORED
TIME (Approximate) EVENT
about 4 AM Loss of Condensate Pump

(t =0) Loss of Feedwater
Turbine Trip

ct
[]

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

t = 9-12 sec. Reactor trip on high RCS pressure
(2385 psi)

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

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

t = 30 sec. A1l three auxiliary feedwater pumps running
at pressure (Pumps 2A and 2B started at
turbine trip). No flow was injected since
discharge valves were closed.

t =1 min. ' Pressurizer level indication begins to
rise rapidly

ct
[}

1 min. Steam Generators A and B secondary level
very low - drying out over next couple of
minutes.

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

t=4-11min. Pressurizer level off scale - high - one
HPI pump manually tripped at about 4 min.
30 sec. Second pump tripped at about
10 min. 30 sec.

ct
L]

6 min. RCS flashes as pressure bottoms out at
1350 psig (Hot leg temperature of
584 degrees F)

t =7 min., 30 sec. Reactor building sump pump came on.
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TIME

t = 8 min.

t = 8 min. 18 sec.
t = 8 min. 21 sec.
t = 11 min.

t = 11-12 min.

t = 15 min.

t =20 - 60 min.

t =1 hour, 15 min.

t = 1 hour, 40 min.

ct
]

1-3/4 - 2 hours

t = 2.2 hour

t = 3 hours
t = 3.25 hours
t = 3.8 hours
t = 5 hours

t =5 - 6 hours

EVENT

Auxiliary feedwater flow is initiated
by opening closed valves

Steam Generator B pressure reached minimum
Steam Generator A pressure starts to recover

Pressurizer level indicaticn comes back
on scale and decreases

Makeup Pump (ECCS HPI flow) restarted by
operators

RC Drain/Quench Tank rupture disk blows at
190 psig (setpoint 200 psig) dus to continued
discharge of electromatic reiief valve

System parameters stabilized in saturated
condition at about 1015 psig and about
550 degrees F.

Operator trips RC pumps in Loop B
Operator trips RC pumps in Loop A

CORE BEGINS HEAT UP TRANSIENT - Hot ieg
temperature begins to rise to 620 degrees
F (off scale within 14 minutes) and coid
leg temperature drops tc 150 degrees F.
{HPI water)

Electromatic relief vaive isolated by
operator after 5.G.-B isolated tc prevent
leakage

RCS pressure increases to 2150 psi and
electromatic relief valve opened

RC drain tank pressure spike of 5 psig
RC drain tank pressure spike of 11 psi -
RCS pressure 1750; containment pressure
increases from 1 to 3 psig

Peak containment pressure of 4.5 psig

RCS pressure increased from 1250 psi to
to 2100 psi
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TIME

t = 7.5 hours

t = 8 - 9 hours
t = 10 hour

13.5 hours

<t
i

13.5 - 16 hours

ot ot
[[] []

16 hours

Thereafter

Now (4/4)

EVENT

Operator opens electromatic relief valve to
depressurize RCS to attempt initiation of
RHR at 400 psi

RCS pressure decreases to about 500 psi
Core Flood Tanks partially discharge

28 psig containment pressure spike, containment
sprays initiated and stopped after 500 gal. of
NaOH injected (about 2 minutes of cperation)

Electromatic relief valve closed to repressurize
RCS, collapse voids, and start RC pump

RCS pressure increzsed from 650 psi to 2300 psi

RC pump in Loop A started, hot leg temperature
decreases to 560 degrees F, and cold leg
temperature increases to 400 degrees F.
indicating flow through steam gererator

S/G "A" steaming to condenser
Condenser vacuum re-established

RCS cocied to about 280 degrees F.,
1000 psi

High radiation in containment

A1l core thermocouples less than 460
degrees F.

Using pressurizer vent valve with small
makeup flow

Slow cooldown

RB pressure negative
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, DC 20555

APRIL 21, 1979

IE Bulletin 79-058
NUCLEAR INCIDENT AT THREE MILE ISLAND - SUPPLEMENT
Description of Circumstances:

Continued NRC evaluation of the nuclear incident at Three Mile Island
Unit 2 has identified measures in addition to those discussed in IE
Bulletin 79-05 and 79-05A which should be acted upon by licensees with
reactors designed by B&W. As discussed in Item 4.c. of Actions to be
taken by Licensees in IEB 79-05A, the preferred mode of core cooling
following a transient or accident is to provide forced flow using
reactor coolant pumps.

It appears that natural circulation was not successfully achieved upon
securing the reactor coolant pumps during the first two hours of the
Three Mile Island (TMI) No. 2 incident of March 28, 1979. Initiation

of natural circulation was inhibited by significant coolant voids,
possibly aggravated by release of noncondensible gases, in the primary
coolant system. To avoid this potential for interference with natural
circulation, the operator should ensure that the primary system is
subcooled, and remains subcooled, before any attempt is made to establish
natural circulation.

Natural circulation in Babcock and Wiicox reactor systems is enhanced by
maintaining a relatively high water level on the secondary side of the

once through steam generators (0TSG). It is also promoted by injection

of auxiliary feedwater at the upper nozzles in the O0TSGs. The integrated
Control System automatically sets the OTSG level setpoint to 50% on the
operating range when all reactor coolant pumps (RCP) are secured. However,
in unusual or abnormal situations, manual actions by the operator to
increase steam generator level will enhance natural circulation capability
in anticipation of a possible loss of operation of the reactor coolant pumps.
As stated previously, forced flow of primary coolant through the core is
preferred to natural circulation.

Other means of reducing the possibility of void formation in the reactor
coolant system are:

A. Minimize the operation of the Power Operated Relief Valve (PORV) on
the pressurizer and thereby reduce the possibility of pressure
reduction by a blcwdown through a PORV that was stuck open.
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B. Reduce the energy input to the reactor coolant system by a prompt
reactor trip during transients that result in primary system pressure
increases.

This bulletin addresses, among other things, the means to achieve these
objectives.

Actions To Be. Taken by Licensees:

For all Babcock and Wilcox pressurized water reactor facilities with an
operating license: (Underlined sentences are modifications to, and
supersede, IEB-79-05A).

1. Develop procedures and train operation personnel on methods of
establishing and maintaining natural circulation. The procedures
and training must include means of monitoring heat removal efficiency
by available plant instrumentation. The procedures must also contain
a method of assuring that the primary coolant system is subcooled by
at least 50°F before natural circulaticen is initiated.

In the event that these instructions incorporate anticipatory filling
of the OTSG prior to securing the reactor coolant pumps, a detailed

analysis should be done to provide guidance as to the expected system
response. The instructions should include the following precautions:

a. maintain pressurizer level sufficient to prevent loss of level
indication in the pressurizer;

b. assure availability of adequate capacity of pressurizer heaters,
for pressure control and maintain primary system pressure to
satisfy the subcooling criterion for natural circulation;

c. maintain pressure - temperature envelope within Appendix G Timits
for vessel integrity.

Procedures and training shall also be provided to maintain core cooling

in the event both main feedwater and auxiliary feedwater are lost while

in the natural circulation core cooling mode.

2. Modify the actions required in Item 4a and 4b of IE Bulletin 79-05A
to take into account vessel integrity considerations.

"4, 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
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safety features will result in unsafe plant conditions. For
example, if continued operation of engineered safety features
wouid threaten reactor vessel integrity then the HPI should be
secured (as noted in b(2) below).

b. Operating procedures currently, or are revised to, specify that
if the high pressure injection (HPI) system has been automatically
actuated because of low pressure condition, it must remain in
operation until either:

(1) Both low pressure injection (LPI) pumps are in operation
and flowing at a rate in excess of 1000 gpm each and the
situation has been stable for 20 minutes, or

(2) The HPI system has been in operation for 20 minutes, and
all hot and cold leg temperatures are at least 50 degrees
below the saturation temperature for the existing RCS
pressure. If 50 degrees subcooling cannot be maintained
after HPI cutoff, the HPI shall be reactivated. The degree
of subcooling beyond 50 degrees F and the length of time
HPI is in operation shall be 1imited by the pressure/
temperature considerations for the vessel inteqrity."”

3. Following detailed analysis, describe the modifications to design and
procedures which you have implemented to assure the reduction of the
1ikelihood of automatic actuation of the pressurizer PORV during
anticipated transients. This analysis shall include consideration
of a modification of the high pressure scram setpoint and the PORV
opening setpoint such that reactor scram will preclude opening of
the PORV for the spectrum of anticipated transients discussad by
B&W in Enclosure 1. Changes developed by this analysis shall not
result in increased frequency of pressurizer safety valve operation
for these anticipated transients.

4. Provide procedures and training to operating personnel for a prompt
manual trip of the reactor for transients that result in a pressure
increase in the reactor coolant system. These transients include:

a. loss of main feedwater

b. turbine trip

c. Main Steam Isolation Valve closure
d. Loss of offsite power

e. Low OTSG level

low pressurizer level.

—h
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5. Provide for NRC approval a design review and schedule for implementation
of a safety grade automatic anticipatory reactor scram for loss of feed-
water, turbine trip, or significant reduction in steam generator level.

6. The actions required in item 12 of IE Bulletin 79-05A are modified as
follows:

Review your prompt reporting procedures for NRC notification to assure
that NRC is notified within one hour of the time the reactor is not in
a controlled or expected condition of operation. Further, at that time
an open continuous communication channel shall be established and
maintained with NRC.

7. Propose changes, as required, to those technical specifications which
must be modified as a result of your implementing the above 1tems.

Response schedule for B&W designed facilities:

a. For Items 1, 2, 4 and 6, all facilities with an operating license
respond within 14 days of receipt of this Bulletin.

b. For Item 3, all facilities currently operating, respond within 24
hours. All facilities with an operating license, not currently
operating, respond before resuming operation.

c. For Items 5 and 7, all facilities with an operating license respond
in 30 days.

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, HWashington, 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 GAQ, 8180225 [R0072); clearance expires 7/31/80. Approval
was given under a blanket clearance specifically for identified generic

problems.
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EXTRACT OF B&wW CO:4UNICATION - RECEIVED BY NRC Enclosure 1

INTRODUCTION 4/20/73 Page 1 of 4

THE CONTINUING REVIEW OF THE SEQUENCE OF EVENTS LEADING TO TME INCIDENT AT
THI-2 ON MARCH 28, 1979 SHOWS THAT ACTION CAN BE TAKEN TO PROVIDE ASSURARCE
THAT THE PILOT-OPERATED RELIEF VALVE (PORY) MOUNTED Off THE PRESSURIZER OF BEM
PLANTS UILL KOT BE ACTUATED 8Y ANTICIPATED TRANSIENTS WHICH HAVE OCCURRED OR
HAVE A SIGNIFICANT PROBABILITY OF OCCURRING IN THESE PLANTS. THIS ACTION INST
HOT DZGRADE THE SAFETY OF THE AFFECTED PLANTS WITH RESPECT TO TREIR RESPONSE
70 KORHAL, UPSET OR ACCIDENT CONDITIONS NOR LEAD TO UNREVIEWED SAFETY CONCERNS.
THE ANTICIPATED TRANSIENTS OF CONCERA ARE:

3. L0SS OF EXTERMAL ELECTRICAL LOAD
2. TURBINE TRIP ,
3. LOSS OF MAIN FEEDWATER
4, LOSS OF CONDZNSER YACUUM
5. INADVERTENT CLOSURE OF MAIN STEAM ISOLATION VALVES (MSIV).

A WEBER OF ALTERNATIVES WERE COHSIDERED IN DEVELOPING THE ACTIONS PROPOSED
BELGH INCLUDIRG: :

1. FReSTRICTIKG REACTOR PGWER TO A YALUE WMICH WOULD ASSURE NO ACTUATION OF
THE PORY. THE. REACTOR PROTECTION SYSTEM, DESIGH PRESSURE AND PORY SET-
POINTS REMAIHED AT THEIR CURRENT VALUES.

2. LOYERING THE HIGH PRESSURE REACTUR TRIP SETPOINT TO A VALUE WHICH WOULD
ASSURE KO ACTUATION OF THE PORY. THE DESIGH PRESSURE OF THE REACTOR AND
THE SETPOINT FOR PORY ACTUATION REMAINED AT THEIR CURRENT VALUES.

{CERING THE HIGH PRESSURE REACTOR TRIP SETPOINT AND ADJUSTING THE
QPERATIKG PRESSURE (AND TEMPERATURE) OF THE REACTOR TQ ASSURE 1O PORV
RCTUATION ARD TO PROVIDE ADEQUATE MARGIN TO ACCOMMODATE VARIATIONS 1IN
QPERATIRG PRESSURE. THE SETPOINT FOR PORY ACTUATION REMAINED AT ITS
CURRENT VALUE. THIS ALTERNATIVE KOULD REDUCE BET ELECTRICAL QUTPUT.

4. ADJUSTIKG THE HIGH PRESSURE TRIP AND THE PORV SETPOINTS -TO ASSURE NQO
PGV ACTUATION FOR THE CLASS OF ANTICIPATED EVENTS OF CONCERN. THE DESIGH
PRESSURE OF THE REACTOR REMAINED AT ITS CURRENT YALUE.

f5§ ARALYSIS OF THE IMPACT QF THESE VARIOYUS ALTERNATIVES AND THEIR COHTRIBUTION
TO ASSURING THAT THE PORY WILL NOT ACTUATE FOR THE CLASS OF ANTICIPATED TRANSIENT
QF CORCERN HAS BEEN COMPLETED. THE RESULTS SHOW THAT:

LOZERING THE HIGH PRESSURE REACTOR TRIP SETPOINT FRON
2335 PSIG TO 2300 PSIG

ARD

RAISING THE SETPOINT FOR THE PILOT QPERATED RELIEF VALVE
FR3H 2255 PSIG TO 2450 PSIG

PRIVIDES THE REQUIRZO ASSURANCE. THIS ACTION HAS THE FURTIHER ADVANTAGES OF:
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¥. REDUCING THE PROBABILITY OF PORY AND ASHE CODE PRESSURIZER SAFETY VALVE
RCTUATION FOR OTHER INCREASING PRESSURE TRANSIENTS.

2. PRESERVING PRESSURE RELIEF CAPACITY FOR ALL HIGH PRESSURE TRANSIENHTS.
3. ELIRINATING THE POSSIBILITY OF INTROOUCING UNREVIEWED SAFETY CONCERMNS.

4. REDUCING THE TIHE AT ¥HICH TME STEAM SYSTEM HEAT SINK WOULD BE LOST L
THE EVERT ENMERGENCY FEEDWATER FLOW WERE DELAYED.

A SIEHARY OF THE IKPACT OF THE PROPQGSED SETPOINT CHANGES ON ALL ANTICIPATED
TRAHNSIERTS IS GIVEN IN TASBLE 1.

BE&Y4 PLANTS ARE CURRENTLY CAPABLE OF RUMBACK TOU 15% OF FULL POWER UPON LOSS OF
LOAD QR TRIP OF THE TURBINE. THIS CAPABILITY REQUIRES ACTUATIQH OF THIE PILOT -
GPERATED RELIEF VALVES., THE CAPABILITY INCREASES THE RELIADILITY OF POWER
SUPPLY TQ THE SYSTEHM BY RETURNING .THE UHITS TO POYER GENERATIQH MORE QUICKLY
AFTER THESE TRANSIENTS. THE ACTION PROPOSED ABOVE WILL REQUIRE THAT THE
REACTOR BE TRIPPED FOR THESE EVENTS:

NRC. NOTE:

The effect of changing the reactor coolant system pressure trip setpoint upon peak
pressurizer pressure is typified by the attached figure 1. which was developed by

B&W for a loss of feedwater transient.
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2.

a.

TABLE 1 Enclosure 1
Page 3 of 4
SUMKIRY OF PROTECTION AGAINST PORY ACTUATION
PROVIDEZD BY PROPOSED SETPOINT CHANGES FOR ALL
ANTICIPATED TRANSIENTS

EXTRACT OF BaW COMMUNICATION - RECEIVED BY NRC 4/20/79

ERTICIPATED TRAMSIENTS WHICH HAYE GCCURRED AT B&W PLANTS AND RMICH WOULD
FORRALLY ACTIVATE PORY AT THE CURRENT SETPOINT (2255 PSIG):

A. TURBIKE TRIP

8. L0SS OF EXTERHAL ELECTRICAL LOAD
C. LOSS OF RAIR FEERIATER

D. LOSS OF CONDENSER VACUUH

E.  INADVERTENT CLOSURE OF MSIV

ENTICIPATED TRANSIENRTS WHICH HAVE OCCURRED AT BaW PLANTS AND WHICH
UOULD KORMALLY ACTUATE PQRY AT THE PROPOSED SETPOINT (2450 PSIG):

OnE

RNTICIPATED TRANSIENTS VF{ICH HAVE KOT OCCURRED AT BaW PLANTS (LOW
PRO3ASILITY EVENTS) AHD HHICH KOULD KORMALLY ACTUATE PORY AT THE
CURRENT, SETPOINT (2255 PSIG):

A. SONZ CONTROL ROD GROUP WITHDRAWALS (MOOERATE TO HIGH RENCTIVITY_
_HOATH GROUPS 10T OTHERWISE PROTECTED BY HIGH FLUX TRIP).
B. KODEZRATOR DILUTION.

ASTICIPATED TRAKSTERTS HHICH HAVE NOT OCCURRED AT B8W PLANTS (LOW PROBABIULIT
EVERTS) AND HHICH WOULD ACTUATE THE PORY AT THE PRUPOSED SCTPOINT
(2450 PSI6):

A. SOE CONTROL ROD GROUP VITHDRAWALS (HIGH REACTIVITY WORTH nOT

OTHERIISE PROTECTED 8Y HIGH FLUX TRIP).
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EXTRACT OF B&W COMMUNICATION - RECEIVED BY NRC
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Peak pressurizer pressure as a function of RCS pressure trip setpoint
for a loss of feedwater transient for expected conditions and various

initial pressures.
Figure 1
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

July 26, 1979
IE Bulletin Nos. 79-05C & 79-06C
NUCLEAR INCIDENT AT THREE MILE ISLAND -:SUPPLEMENT

Description of Circumstances:

Information has become available to the NRC, subsequent to the issuance of
IE Bulletins 79-05, 79-05A, 79-05B, 79-06, 79-06A, 79-06A (Revison 1)

and 79-06B, which requires modification to the "Action To Be Taken By
Licensees" portion of IE Bulletins 79-05A, 79-06A and 79-068, for all
pressurized water reactors (PWRs).

Item 4.c of Bulletin 79-05A required all holders of operating licenses for
Babcock & Wilcox designed PWRs to revise their operating procedures to specify
that, in the event of high pressure injection (HPI) initiation with reactor
coolant pumps (RCPs) operating, at least one RCP per loop would remain operating.
Similar requirements, applicable to reactors designed by other PWR vendors, were
contained in Item 7.c of Bulletin 79-06A (for Westinghouse designed plants) and
in Item 6.c of Bulletin 79-068 (for Combustion Engineering designed plants).

Prior to the incident at Three Mile Island Unit 2 (TMI 2), Westinghouse and

its licensees generally adopted the position that the operator should promptly
trip all operating RCPs in the loss of coolant accident (LOCA) situation. This
Westinghouse position, has led to a series of meetings between the MRC staff and
Westinghouse, as well as with other PWR vendors, to discuss this issue. In
addition, more detailed analyses concerning this matter were requested by the
HRC. Recent preliminary calculations performed by Babcock & Wilcox, Westing-
house and Combustion Engineering indicate that, for a certain spectrum of

small breaks in the reactor coolant system, continued operation of the RCPs can
increase the mass lost through the break and prolong or aggravate the uncover-
ing of the reactor core.

The damage to the reactor core at TMI 2 followed tripping of the last operating
RCP, when two phase fluid was being pumped through the reactor coolant system.
It is our current understanding that all three of the nuclear steam system
suppliers for PWRs now agree that an acceptable action under LOCA symptoms

is to trip all operating RCPs immediately, before significant voiding in the
reactor coolant system occurs.

Action To Be Taken By Licensees:
In order to alleviate the concern over delayed tripping of the RCPs after a

LOCA, 211 holders of operating licenses for PWR facilities shall take the
following actions:
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Short-Term Actions

1.

In the interim, until the design change required by the long-term

action of this Bulletin has been incorporated, institute the following
actions at your facilities:

A. Upon reactor trip and initiation of HPI caused by low reactor
coolant system pressure, immediately trip all operating RCPs.

B. Provide two licensed operators in the control room at all times
during operation to accomplish this action and other immediate
and followup actions required during such an occurence. For
facilities with dual control rooms, a total of three licensed
operators in the dual control room at all times meets the require-
ments of this, Bulletin.

Perform and submit a report of LOCA analyses for your plants for a
range of small break sizes and a range of time lapses between reactor
trip and pump trip. For each pair of values of the parameters, deter-
mine the peak cladding temperature (PCT) which results. The range

of values for each parameter must be wide enough to assure that the
maximum PCT or, if appropriate, the region containing PCTs greater than
2200 degrees F is identified. '

Based on the analyses done under Item 2 above, develop new guidelines
for operator action, for both LOCA and non-LOCA transients, that take
into account the impact of RCP trip requirements. For Babcock &
Wilcox designed reactors, such guidelines should include appropriate
requirements to fill the steam generators to a higher level, following
RCP trip, to promote natural circulation flow.

Revise emergency procedures and train all licensed reactor operators
and senior reactor operators based on the guidlines developed under
Item 3 above.

Provide analyses and develop guidelines and procedures related to in-
adequate core cooling (as discussed in Section 2.1.9 of NUREG-0578,
"TMI 2 Lessons Learned Task Force Status Report and Short-Term Recom-
mendations") and define the conditions under which a restart of the
RCPs should be attempted.

Long-Term Action

1.

Propose and submit a design which will assure automatic tripping of
the operating RCPs under all circumstances in which this action may
be needed.
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Schedule
The schedule for the short-term actions of this Bulletin is:
Item 1: Effective upon receipt of this Bulletin,
Item 2: Within 30 days of receipt of this Bulletin,
Item 3: Within 30 days of receipt of this Bulletin,
Item 4: Within 45 days of receipt of this Bulletin,

Item 5: October 31, 1979 (as noted in Table B-2 of NUREG-0578,
under Item 3).

A schedule for the long-term action required by this Bulletin should be
developed and submitted within 30 days of receipt of this Bulletin.

Reports should be submitted toc the Director of the appropriate NRC Regional
Office with copies forwarded to the Director, Office of Inspection and
Enforcement and the Director, Office of Nuclear Reactor Regulation, Washington,
D. C. 20555.

Approved by GAQ (R0072): clearance expires 7/31/80. Approval was given under
a blanket clearance specifically for generic problems.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

IE Bulletin No. 79-06A
Date: April 14, 1979
Page 1 of 5

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

Description of Circumstances:.

IE Bulletin 79-06 identified actions to be taken by the licensees of all
pressurized water power reactors (except Babcock & Wilcox reactors) as a
result of the Three Mile Island Unit 2 incident. This Bulletin clarifies
the actions of Bulletin 79-06 for reactors designed by Westinghouse, and
the response to this bulletin will eliminate the need to respond to
Bulletin 79-06.

Actions to be taken by Licensees:

For all Westinghouse pressurized water reactor facilities with an operating
1icense (the actions specified below replace those identified in IE
Bulletin 79-06 on an item by item basis):

1. Review the description of circumstances described in Enclosure 1 of
IE Bulletin 79-05 and the preliminary chronolegy 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 conseguences of the simultaneous
blocking of both auxiliary feedwzter trains at the Three Mile
Isiand Unit 2 plant and other actions taken during the eariy
phases of the accident; {2) the apparent operational errors
which led to the eventual core damage; (3) that the potential
exists, under certain accident or transient conditions, ic
have a water level in the pressurizer simuitaneousiy with the
reactor vessel not full of water; and {4) the necessity to
systematically analyze plant conditions and parameters and
take appropriate corrective action.

b. Operational perscnnel should be instructed to: (1) not override
automatic action of engineered safety features unless continued
operation of engineered safety features wili result in unsafe
piant conditions (see Section 7a.):; and (2) not make operational
decisions based solely on a single plant parameter indication
when one or more confirmatory indications are available.
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c. A1l Ticensed operators and plant management and supervisors
with operational responsibilities shall participate in this
review and such participation shall be documented in plant
records.

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 voids in the primary
coolant system large enough to compromise the core cooling
capability, especially natural circulation capability.

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

¢. Operator action required to enhance core cooling in the event
such voids are formed. (e.g., remote venting)

For your facilities that use pressurizer water level coincident
pressurizer pressure for automatic initiation of safety injection
into the reactor coolant system, trip the low pressurizer level
setpoint bistables such that, when the pressurizer pressure reaches
the low setpoint, safety injection would be initiated regardless of
the pressurizer level. In addition, instruct operatcrs to manually
initiate safety injection when the pressurizer pressure indication
reaches the actuation setpoint whether or not the level indication
has dropped to the actuation setpoint.

Review the containment isolation initiation design and procedures,
and prepare and implement all changes necessary to permit contain-
ment isolation whether manual or automatic, of all lines whose
isolation does not degrade needed safety features or cooling capa-
bility, upon automatic initiation of safety injection.

For facilities for which the auxiliary feedwater system is not
automatically initiated, prepare and implement immediately proce-
dures which require the stationing of an individual (with no other
assigned concurrent duties and in direct and continuous communica-
tion with the control room) to promptly initiate adequate auxiliary
feedwater to the steam generator(s) for those transients or acci-
dents the consequences of which can be limited by such action.
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For your facilities, prepare and implement immediately procedures
which:
a. Identify 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 valve{s) are open, and

Direct the plant operators to manually close the power operated
relief block valve(s) when reactor coolant system pressure is
reduced to below the set point for normal automatic closure of
the power operated relief valve(s) and the valve(s) remain
stuck open.

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 features will result in unsafe plant conditions. For
example, if continued operation of engineered safety features
would threaten reactor vessel integrity then the HPI should be
secured (as noted in b(2) below).

Operating procedures currently, or are revised to, specify
that if the high pressure injection (HPI) system has been
automatically actuated because of low pressure condition, it
must remain in operation until either:

(1) Both low pressure injection (LPI) pumps are in operation
and flowing for 20 minutes or longer; at a rate which
would assure stable plant behavior; or

(2) The HPI system has been in operation for 20 minutes, and
all hot and cold leq temperatures are at least 50 degrees
below the saturation temperature for the existing RCS
pressure. If 50 degress subcooling cannot be maintained
after HPI cutoff, the HPI shall be reactivated. The
degree of subcooling beyond 50 degrees F and the length
of time HPI is in operation shall be limited by the
pressure/temperature considerations for the vessel
integrity. '



10.

IE Bulletin No. 79-06A
Date: April 14, 1979
Page 4 of 5

c. 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 shall remain operating for
two loop plants and at least two RCPs shall remain operating
for 3 or 4 loop plants as long as the pump(s) is providing
forced flow.

d. Operators are provided additional information and instructions
to not rely upon pressurizer level indication alone, but to
also examine pressurizer pressure and other plant parameter
indications in evaluating plant conditions, e.g., water,
inventory in the reactor primary system.

Review all safety-related valve positions, positioning requirements
and pesitive 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 (e.g., daily/shift checks,) surveillance to ensure that
such valves are returned to their correct positions following
necessary manipulations and are maintained in their proper posi-
tions during all operational modes.

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

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

a. Whether interlocks exist to prevent transfer when high
radiation indication exists, and
b. Whether such systems are isclated by the containment isclation

signal.

c. 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:

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

Review your prompt reporting procedures for NRC notification to
assure that NRC is notified within one hour of the time the reactor
is not in a controlled or expected condition of operation. Further,
at that time an open continuous communication channel shall be
established and maintained with NRC.

Review operating modes and procedures to deal with significant
amounts of hydrogen gas that may be generated during a transient or
other accident that would either remain inside the primary system
or be released to the containment.

Propose changes, as required, to those technical specifications
which must be modified as a result of your implementing the above
items.

For all light water reactor facilities designed by Westinghouse with an
operating license, respond to Items 1-12 within 10 days of the receipt
of this Bulletin. Respond to item 13 (Technical Specification Change
proposals) in 30 days.

Reports should be submitted to the Director of the appropriate NRC
Regional Office and a copy should be forwarded to the NRC Office of
Inspection and Enforcement, Division of Reactor Operations Inspection,
Washington, D.C. 20555.

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

Approved by GAO, B180225 (R0072); clearance expires 7/31/80. Approval
was given under a blanket clearance specifically for identified generic
problems.
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REVIEW OF OPERATIONAL ERRORS AND SYSTEM MISALIGNMENTS IDENTIFIED DURING
THE THREE MILE ISLAND INCIDENT

IE Bulletin 79-06A identified actions to be taken by the licensees of
all pressurized water reactors designed by Westinghouse.

Item No. 3 of the actions to be taken, as stated in the originaT
bulletin, was:

“3. For your facilities that use pressurizer water level
coincident with pressurizer pressure for automatic initia-
tion of safety injection into the reactor coolant system,
trip the low pressurizer level setpoint bistables such that,
when the pressurizer pressure reaches the low setpoint,
safety injection would be initiated regardiess of the pres-
surizer level. In addition, instruct operators to mraually
initiate safety injection when the pressurizer pressure
indication reaches the actuation setpoint whether or not
the Tevel indication has dropped to the actuation setpoint.”

Information from 1icensees and Westinghouse has identified that
implementation of this action would preclude the performance of surveil-
lance testing of the pressurizer pressure bistables without initiating

a safety injection.

In order to permit surveillance testing of the pressurizer pressure
bistables, the low pressurizer level bistables that must operate in
coincidence with the low pressurizer pressure bistables may be restored
to normal operation for the duration of the surveillance test of that
coincident pressurizer pressure channel. At the conclusion of the
surveillance test of each pressurizer pressure channel, the coincident
pressurizer level channel must be returned to the tripped mode defined
in Action Item 3 of IE Bulletin 79-06A.

As a result, Item 3 should be revised as follows:
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"3. For your facilities that use pressurizer water level
coincident with pressurizer pressure for automatic initia-
tion of safety injection into the reactor coolant system,
trip the low pressurizer level setpoint bistables such that,
when the pressurizer pressure reaches the low setpoint,
safety injection would be initiated regardless of the pres-
surizer level. The pressurizer level bistables may be
returned to their normal operating positions during the
pressurizer pressure channel functional surveillance tests.
In addition, instruct operators to manually initiate safety
injection when the pressurizer pressure indication reaches
the actuation setpoint whether or not the level indication
has dropped to the actuation setpoint."

Item 13 of the actions to be taken, as stated in the original bulletin,
was:

"13. Propose changes, as required, to those technical
Ta ~L

specifications which must be modified as a result of your
implementing the above items."

Long term resolutions of some of these required actions may require
design changes. Therefore, Item 13 of actions to be taken should
be revised as follows:

*13. Propose changes, as required, to those technical
specifications which must be modified as a result of your
implementing the above itasms and identify design changes
necessary in order to effact long term resolutions of these
items."

For all light water reactor facilities designed by Westinghouse with an
operating license, respond to Items 1-12 within 10 days of the receipt
of this Bulletin. Respond to Item 13 (Technical Specification Change
proposals and identification of design changes in 30 days.)

The other requirements of IE Bulletin 79-06A remain in effect.

Approved by GAO, B180225 (R0072); clearance expires 7-31-80. Approval
was given under a blanket clearance specifically for identified generic
problems.
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REVIEW OF OPERATIONAL ERRORS AND SYSTEM MISALIGNMENTS IDENTIFIED DURING
THE THREE MILE ISLAND INCIDENT

Description of Circumstances:

IE Bulletin 79-06 identified actions to be taken by the licensees of all
pressurized water power reactors (except Babcock & Wilcox reactors) as a
result of the Three Mile Island Unit 2 incident. This Bulletin clarifies
the actions of Bulletin 79-06 for reactors designed by Combustion
Engineering, and the response to this bulletin will eliminate the need

to respond to Bulletin 79-06. :

Actions to be taken by Licensees:

For all Combustion Engineering pressurized water reactor facilities
with an operating license (the actions specified below replace those
identified in IE Bulletin 79-06 on an item by item basis):

1. Review the description of circumstances described in Enclosure 1
of IE Bulletin 79-05 and the pra2liminary 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 apparent operational errors
which led to the eventual core damage; (3) that the potential
exists, under certain accident or transient conditions, to
have a water level in the pressurizer simultaneously with the
reactor vessel not full of water; and (4) the necessity to
systematically analyze plant conditions and parameters and
take appropriate corrective action. .

b. Operational personnel should be instructed to: (1) not override
automatic action of engineered safety features unless continued
operation of engineered safety features will result in unsafe
plant conditions (see Section 6a.); and (2) not make operational
decisions based solely on a single plant parameter indication
when one or more confirmatory indications are available.
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c. A1l licensed operators and plant management and supervisors
with operational responsibilities shall participate in this
revie: and such participation shall be documented in plant
records.

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 voids in the primary
coolant system large enough to compromise the core cooling
capability, especially natural circulation capability.

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

¢. Operator action reguired to enhance core cooling in the event
such voids are formed. (e.g., remote venting)

Review the containment isolation initiation design and procedures,
and prepare and implement all changes necessary to permit contain-
ment isolation whether manual or autcomatic, of ail lines whose
isolation does not degrade needed safety features or cooling
capability, upon automatic initiation of safety injection.

For facilities for which the auxiliary feedwater system is not
automatically initiated, prepare and implement immediately proce-
dures which require the stationing of an individual (with no other
assigned concurrent duties and in direct and continucus communica-
tion with the control room) to promptly initiate adequate auxiliary
feedwater to the steam generator(s) for those transients or acci-
dents the consequences of which can be limited by such action.

For your facilities, prepare and implement immediately 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 valve(s) are open, and

b. Direct the plant operators to manually close the power
operated relief block valve(s) when reactor coolant system
pressure is reduced to below the set point for normal aute-
matic closure of the power operated relief vaive(s) and the
valve(s) remain stuck open.
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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 features will result in unsafe plant conditions. For
example, if continued operation of engineered safety features
would threaten reactor vessel integrity then the HPI shouid
be secured (as noted in b(2) be1osg.

Operating procedures currently, or are revised to, specify
that if the high pressure injection (HPI) system has been
automatically actuated because of low pressure condition, it
must remain in operation until either:

(1) Both low pressure injection (LPI) pumps are in operaticn
and flowing for 20 minutes or longer; at a rate which
would assure stable plant behavior; or

(2) The HPI system has been in operation for 20 minutes, and
all hot and cold leg temperatures are at least 50 degrees
below the saturation temperature for the existing RCS
pressure. If 50 degress subcooling cannot be maintained
after HPI cutoff, the HPI shall be reactivated. The
degree of subcooling beyond 50 degrees F and the length
of time HPI is in operation shall be Timited by the
pressure/temperature considerations for the vessel
integrity.

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 shall remain operating in
each loop as long as the pump(s) is providing forced flow.

Operators are provided additional information and instructions
to not rely upon pressurizer level indication alone, but to
also examine pressurizer pressure and other plant parameter
indications in evaluating plant conditions, e.g., water,
inventory in the reactor primary system.
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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 (e.g., daily/shift checks,) surveillance to ensure that
such valves are returned to their correct positions following
necessary manipulations and are maintained in their proper posi-
tions during all operational modes.

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

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

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

b. wheth?r 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
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 involved reactor operational personnel

whenever a safety-related system is removed from and returned
to service.
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10. Review your prompt reporting procedures for NRC notification to
assure that NRC is notified within one hour of the time the reactor
is not in a controlled or expected condition of operation. Further,
at that time an open continuous communication channel shall be
established and maintained with NRC.

11. Review operating modes and procedures to deal with significant
amounts of hydrogen gas that may be generated during a transient
or other accident that would either remain inside the primary
system or be released to the containment.

12. Propose changes, as required, to those technical specifications
which must be modified as a result of your implementing the above
items.

For all light water reactor facilities designed by Combustion with an

operating license, respond to Items 1-11 within 10 days of the receipt
of this Bulletin. Respond to item 12 (Technical Specification Change

proposals) in 30 days.

Reports should be submitted to the Director of the appropriate NRC
Regional Office and a copy should be forwarded to the NRC Office.of
Inspection and Enforcement, Division of Reactor Operations Inspection,
Washington, D.C. 20555. .

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

Approved by GAO, B180225 (R0072); clearance expires 7/31/80. Approval
was ?iven under a blanket clearance specifically for identified generic
problems.
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1.0 INTRODUCTION
1.1 Statement of Problem

This paper considers the sensitivity of B&W plants to feedwater transients,
and the role that this sensitivity might play as a precursor or
contributor to TMI-2 type of accident. We examine the sequence of events
that accompanies typical B&W feedwater transients and the role that

control and safety equipment plays. We identify some design and analysis
deficiencies of this class of plant and note some possible remedial

measures.

There are several design differences that distinguish a B&W plant in its

response to feedwater transients:

a. The mass of liquid in the secondary side of the steam generator is less
than that for other PWRs. More importantly, the B&W design operates as
a superheat boiler. Thus, the steam generator tubes are uncovered for a
major portion of their length in steady operation. In this mode,
changes in feed flow are quickly manifested as changes in heat
transfer from the primary system. In this manner, absent prompt
and remedial action by the control system (and in some cases a

safety system), the steam generator will dry out.

b. The integrated control system is more complex than other designs and

has a greater burden placed on it in terms of fast response.
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c. The B&W design does not have reactor trips generated from the secondary
side of the plant (for example, Tow steam generator level). Thus the
steam generator level may drop somewhat on afeedwater transient before
the reactor trips, on high pressure. (At this point, following reactor

trip, the control system may overcompensate and cool to an excessive

degree, with wide swings in pressure, pressurizer level, and

temperature.)

In consideration of these design differences, we are concerned that a

transient with a delayed or total failure of auxiliary feedwater may progress

. into a steam generator dryout condition. Once the steam generator sub-

stantially dries out, the reactor system will heat up.' The potential

for voids in the prim&ry system increases. The reactor pressure may

go up to the point where the PORV 1ifts. Eventually, if natural
circulation is not restored or if auxiliary feedwater is not made
effective, then core cooling will be dependent on initiation (manually)
of the high pressure injection (HPI) system of ECCS.. It is this degraded

sequence which is the subject of this paper.

Meeting on April 24, 1979

We met with B&W and four utilities (Duke Power, SMUD, Toledo Edison, and AP
and L) on April 24, 1979 ta discuss several matters related to core
coolability. We discussed the arrival rate of challenging transients,

the role of the control system in responding to these transients,

the analyses that exist on these transients, the mitigating equipment

for plant transients. and finally we asked the utilities to propose
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remedial measures that might tend to make AFW more reliable such that

core coolability is not so dependent 6n ECCS for anticipated transients.

befehsé in Depth'

During normal operation the reactor 1sic001ed by the main feedwater
system. This system 1s fairly reliable; if this were not so, the
plants would not be able to produce reliable electric power. In the
event of disruption of this normal cooling source, each PWR is providéd
with an auxiliary feedwater system. These systems differ in redundancy
(some are redundant, and some are not), actuation (some are manual,

and some are automatic), and 1n coupling with control systems (some
failure modes of the B&W control function may 1nhib1t'AFW). Provided
that AFW does come on, the reactor is expected to Be cooled, by natural
circulation if necessary. Representative tests in the natural
circulation mode have been run on. PWRs in the past. If AFW is not
supplied, or if it is supplied too late and the ﬁatura] circulation
path is 1nh151ted by voids and gases, then the system will boil off
intermittently until either the HPI 1s initiated manually or later
automatically (perhaps). If HPI 1s‘1ni£1ated, this system could operate
in the inventory mode (since there is no LOCA) and balance losses
:through relief and safety valves. This mode of core'coolihg needs to

‘be confirmed by further analyses (Section 3).

On the face of it there are thus three main systems that could remove heat
from the core: main feedwater system; auxiliary feedwater, and HPI.

‘The AFW and HPI are discussed further in Chapters 2 and 3
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1.4 Conclusions
The question we addréss in this paper is whether there is reasonable
assurancé 6f protection of the public heéiuh any saréty ‘
" 4n continued anaratinn af RAW nlants nendina imnpovements
- related. to feedwater transients such as: (1) further analyses and
test$ onitfénsient performancé;'(Z) a failure modes and effects analysis
on the Integfatéd Control System; (3) system design changes based on the
results of these first items; (4) design and installation of additional
reactor trip circuits for faults originating in the secondary side of
the system; and (5) operator trainiﬁg, including stationing of a full-
time dedicated operator assigned to take any needed prompt manual actions.
We have considered three alternatives (and they are documented in further
detail in Chapter 4):
1. Issue further bulletins to obtain more knowledge about
| tﬁe four items listed above, and implement design and
procedural changes on a schedule consistent with the arrival
- of and evaluation of information.
2; Specify needed design and procedural changes now, and
place continued opgration as being contingent on
1ﬁp1ementation within a specified period of time.

3. Require plant shutdown until satisfactory answers to the items

1-4 are provided and evaluated.

‘Thgsg ql}g(nafiyes”have.bgen eva1uatedrso1e1y on the basis of safety:

_ - considerations; i.e., whether there is adequate assurance that the

facilities can be operated without endangering the health and safety
of the public. We considered the following questions:
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Do challenging transients arrive at a frequency high enough

to be of concern?

Our answer is yes (Section 2.3.1)

Does the ICS perform satisfactorily?

a.

B&W has stated and we agree, that "we are not satisfied

with the reliability of the integrated control system".

The failure modes and effects have not been systematically
analyzed (Section 2.3.5).

The ICS may initiate a feedwater transient (on the order of
10-15% of all events in the past).

The ICS controls AFW in some plants (Section 2.2.5) and could
contribute to loss of AFW.

Even when the ICS works well there may be, in response to a
feedwater transient, wide swings in reactor pressure,

pressurizer level, and average reactor coolant temperature.

Is the system response to loss-of-feedwater transient well known?

Again, we split our answer in several parts:

a'

Detailed analyses on loss or delay of AFW, with or without
PORY operation, of the system response haye not yet been

made -avatiable to us (Section 3.1).

For very small breaks (e.g., stuck-open PORV) the role of HPI
in maintaining core cooling is not well analyzed (Section 3.2)
The heat removal path by natural circulation is not well
understood, especially when it is aggravated by void

formation (Section 3.3).
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4. Are the plant mitigating systems (AFW, ECCS) generally reliable?
Our answer is that in most plants these systems are reliable; 1.e.,
state of the art (Section 2.4.2). An exception is the AFW systems
which are active at Oéonee, which have only one pump per unit. Some

other old B&W plants have lesser single failure vulnerabilities.

On the basis of the foregoing it appears that Alternative 1 should
not be selected. There is too much unknown about the two items (ICS,
plant transient response) to await the several months necessary to

generate and evaluate the information.

Thus the choices are whether to shut down the plants now (for one
or more months) or whether remedial measures exist or can be generated

shortly so that interim operation poses no undue risk.

We asked the industry to propose remedial measures, and - have received
little tb date. We note that Duke Power 1s_cons1der1ng some AFW

redundancy measures (Section 2.3.3). Remedial measures could include
improved operator manning, partial power or other changes to increase the
thermal margin of reactor operations to reduce the boil-off rate of the
steam generator and subsequent core heatup rate); increased testing of AFW;
or, in the case of Oconee, perhaps full-time operatiem-of one AF{;"

removal of AFW from ICS control, if possible, and placement on a separate
and independent éontrdi“system-of high reliability; escalated delivery

¢¥ analyses-—However; we believe that our role 1s to diagnose the

ailment (this we have done); 1t is up to the utilities to propose
tha treatment, '
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We conclyde that we do not now have reasonable assyrance that these B&W
plants can continue to operate without undue risk. We believe that
these plants should he shutdown now, and that the foliowing information

is necessary before réstart'can be permitted.

In the short-term, we must take all reasonable steps to reduce the like-
- Tihood.of occurrence of transients at B&W plants and to improve standing
instructions, training aﬁd emergency procedures available to plant
operators. This can be accomp1ished by:
a. Reviewing and upgrading, as appropriate, auxiliary feed
reliability énd performance (timeliness);
b. Reviewing results of FMEA analysis of ICS and taking actions,
as to reduce fts 1ikelihood of initiating or exacerbating
transients;
¢. Hard wiring anticipatory scram based on FW transients;
d. Reviewing detailed ana1y§es of plant responsé to transients
to effects of HPI injection, and return to natural circulation
cooling and
e. Reviewing'néw_and-augmented standing instructions and emergency
procedures for plant operators developed as a result of a-d
above, and training plﬁnt operators and the new and augmented
instructions and procedures including the stationing of a full-
time dedicated operator to take appropriate prompt manual

actions.
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In the long-term, we must either reduce the sensitivity of the response of
B&W plants to transients by design changes, or substant1§11y upgrade

the 1nstruméhtat10h' and confro1s available to the plant operator
and‘substantia11y upgra