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BEFORE THE ATOMIC SAFETY AND LICENSING BOAR

____-----------__-----_---__-__---

In the Matter of )
. )

METROPOLITAN EDISON COMPANY ) Docket No. 50-289
) (Restart)

(Three Mile Is' land Nu lear )
Station, Unit No. 1) )

_______--______________-__-___--__

UNION OF CONCERNED SCIENTISTS' NOTIFICATION OF NEW INFORMATION
CONCERNING STEAM VOIDING IN B&W REACTOR COOLANT SYSTEMS

Copies of the following two documents, which came to the

attention of the Union of Concerned Scientists in the last two

weeks, are enclosed:

1. NRC Office of Inspection and Enforcement

Circular 81-10: Steam Voiding in the Reactor

Coolant System During Decay Heat Removal Cool-

down, July 2, 1981 (hereinafter, IE Circular

81-10).

2. Letter to James P. O'Reilly, NRC from William

O. Parcher, Jr., Duke Power Company, re: Oconee

Nuclear Station, Docket No. 50_269, July 31, 1981

(hereinafter, Duke letter).
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These two documents discuss recent occurrences of steam

voiding in the reactor coolant systems of three Babcock & Wilcox

reactors -- Crystal River Unit 3, McGuire Unit 1, and oconee

Unit 1.

IUCS believes that the information contained in these

documents should be brought to the Board's attention so that the

Board can consider whether an order similar to its August 25,

1981 " Order to NRC Staff Regarding Board Notification of

Unsatisfactory Test Results of Safety Valve," is appr0priate. It

its previous order, the Board requested the Staff to inform it

promptly whether notification of the unsatisfactory test result 9

by the Stafff would have been appropriate in this proceeding, as

if not why not. The Board also directed the Staff, and invited

,other parties, to explain the significance of the unsatisfactor3

test results in the context of 'the proposed findings and issues

in this proceeding. Based on a preliminary evaluation of IE

Circular 81-10 and the Duke letter, UCS believes that an

identical course of nation by the Board is appropriate in these

circumstances.

The enclosed documents provide information relevant to
|

| several issues that arose in this proceeding, including the

following:

1. The adequacy of instrumentation used to measure

saturation margin. In the event at Crystal River

Unit 3, the information available to the operator

was that the reactor coolant system water-temperatur

was 106 F. The system pressure was about 50 psig.

Since the saturation temperature for 50 psig is

.. ..
.. . .

.
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approximately 298 F, the indicated margin to

saturation was 192 F, but a steam void of

approximately 300 cubic feet was formed. (IE

Circular 81-10, at 1) Similarly, the event at Oconee

Unit 1 resulted in formation of a steam void of
approximately a tenapproximately 300 cubic feet or

feet drop in hot les level. Prior to the void

formation, indicated margin to saturation was 160 F,
based on an incore ter;crature of 190 F and the

for 120approximate 350 F saturation temperature

psig, or 35 F, based on a hot leg temperature of

315 F. (Duke letter, at 1,2)

A saturation margin of 50 F is one of the

parameters which is incorporated in the TMI-1"

emergency procedures to indicate that emergency core

cooling flow can be reduced or terminated and that

cooldown and depressurization can proceed withoutt

steam void formation in the reactor coolant system.

The occurrences at Oconee and Crystal River therafore
,

reflect adversely on the adequacy of -the THI-1

instrumentation and procedures. .
- --

2. The role of the pressurizer her.ters and reactor _

coolant pumps in preventing or recovering from steam

voiding in the reactor coolant system. At Oconee

Unit 1, re-start 'g of a reactor coolant pump to cool

the hot leg was e sidered but abandoned because of
. concerns with a possible crud burst and thermal|

stresses on the steam generator tubes and other

. . _ _ _ _ _ , . - . _ , . _ . _ , _ ___ _ . __ ,-
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unspecified reactor coolant system components. (Duk

letter, at 1) Instead, the immediate action taken

was to energize the pre'ssurizer heaters to

repressurize the reactor coolant system. (Duke

letter, at 2)

3. The efficacy of the boiler-condenser mode of natural

circulation. At both Oconee Unit 1 and Crystal Rive

. Unit 3, emergency feedwater was utilized to cool th

hot leg. At Oconee, the time required to cool the

hot leg to 240 F is not specified, but the

combination of pressurizer heaters and emergency

feedwater apparently collapsed the voids in about tt
.

hours. (Duke letter, at 2) However, at Cr:- s tal

River, approximat .j seven hours elapsed before the
,

'

hot leg voids were condensed. (IE Circular 81-10,

1).

4 The adequacy of normal and emergency operating

procedures and of RO and 3RO training in regard to

preventing and correcting reactor coolant system

voiding. At Oconee, the operating procedures will b-

'

changed to reduce the possibility of steam voiding i

the reactor coolant system. (Duke letter, at 2)

Further training will also be undertaken. (Duke

letter, at 3)

The NRC Staff has " recommended" that all licensees

review existing operating procedures for plant

cooldown and emergency procedures for natural

circulation in view of the Crystal River and McGuire
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events. The s'taff also " recommended" that licensees

" consider" including this information in training ~
(IE Circular 81-10, at 2,3)programs.

5
The need for a high pressure decay heat removal

system and the schedule for installing high point
'

vents on the recetor coolant system. The events at
_.

Crystal River and McGuire were not of concern,

according to the staff, due to the availability of
(IE Circular 81-10 atthe decay heat removal system.

.

2) Similarly, the licensee claimc that the voiding
at Oconee did not affect the health and safety of the

'

uncovered and the lowpublic because the core was not
in operation removing,

pressure injection system was
core decay heat (Duke letter, at 2) If the incidents

-

. had occurred at a pressure above the design pressure

for decay heat removal, it is not apparent what means

for decay heat removal would have been available and
4

effective.
occurences of voiding at _ _ _

Further evaluation of the
McGuire, Oconee and Crystal River, as well as the

September 1977 steam voiding at TMI-2, is likely to

provide useful information on which to base a
decision on the adequacy of the decay heat removal,

capabililties and the_ schedule for installing high

point vents at THI 1.

to us at this time,
Based on the only information available

which is contained in the two enclosed documents, these voiding

incidents bear directly on issues central to this case and to the.

. . . . . _ , . , _ _ . _ - _ .. , . . . . - - _ _ .
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sa'fety of TMI-1. UCS belie'.es that the Board sbsold therefore

direct the Staff to inform it whether notification of the
incidents would have beenn appropriate and to provide an

assessment of the significance of the events to the TMI-1 issues.

Other parties should be permitted to respond..

In addition, we suggest that the Board direct the Staff to

identify any other voiding incidents which may have taken place
in other facilities. This is necessary because the Staff appears

to take the position that such events are not required to be

rer>rted pursuant to NRC rules, despite Chairman Palladino's

statement that the obvious intent of the regulations is to

require reporting of the formation of steam bubbles. / Thus, it
*

is possible that other voiding incidents have occurred without

being reported.

-

Very truly yours,

-

El%y6 R. Weiss
'

Harmon & Weiss
1725 I St., N.W.
Suite 506
Washingnton, D.C. 20006
Counsel for the Union
of Concerned Scientists

dated: October 8, 1981

Enclosures

' /See the enclosed letter from Congressman Udall to Chairman
Palladino, September 29, 1981 concerning this question.

.
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IEC 81-10. .
,

UNITED STATES
NUCLEAR REGULATORY COMHISSION

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

'

. . . . . . '. July 2, 1981
-

- n s. .. . .

IE Circular No. 81-10: ,_ STEAM,yOIDING IN THE REACTOR COOLANT SYSTEM DURING
DECAY HEAT REMOVAL C00LDOWN

.

Descriction of Circumstances: .

On April 21,-1981, Florida Power Corpora' tion's Crystal River Unit 3 facility-
(a 2452 Mn'T Babcock & Wilcox ' reactor) was in Mode 5 (Cold Shutdown). .The
Decay Heat Removal,(DHR) system was in operation taking a suction on the
"B" hot leg and injecting cooled liquid back into the vessel downtomer. The
Reactor Coolant System (RCS) water temperature was approximately 106 F as
indicated by the OHRt ump suction temperature. RCS pressure was about 50 psip

and being maintained by use of pressurizer heaters and auxiliary spray from
the DHR system.

.

The plant had been cooled down from 520 F to approximately 270 F (measured
by the cold leg RTDs) over a 13 hour period, at which point DHR cooling-
was initiated and reactor coolant pumps (RCPs) were shut off. The plant'

was on DHR for 15 hours before the 106*F, 50 psig conditions were reached.
,

At this point, when the operators commenced spray of the pressurizer via
the' auxi.liary spray line to decrease RCS pressure, the pressurizer level
began to increase from about 82 inches to 180 inches indicating that a void
of approximately 300 cu.ft. existed in the reactor cociant system. Upon
seeing tne level increase, the operator coacluded there was a steam void
in the system. He also noticed the "A" loop wide range hot leg RTDs were
reading approximately 300 F, which is slightly above the 50 psig saturation
temperature. Spray was ten:.:nated and emergency feedwater flow was initiatec
to the "A" Once Throu'gh Steam Ganerator (OTSG) cooling the "A?' locp hot leg.
About seven hours later sufficient cooling was achieved'to drop pressurizer.

l evel . The plant depressurized without void formation.
.

() On June 2,1981, a similar event occurred.at 'McGuire Unit 1. McGuire had
not achieved criticality but had heated up using RCPs. While reducing RCS
temperature and pressure to achieve a cold shutdown condition, a steam voic
was apcarently formed in the reactor vessel head area when the system was,
vented ,

'

The plant had initiated Residual Heat Removal (RSR) cooling ano turned off
RCPs at about 318 F. At a RCS loop tempera ~ture of ISO F and a pressure of
60 psig, the vessel head was vented. The operators observed a pressurizer
level increase of three to four percent, indicating the presence of a steam
void in the system. At this time, the reactor vessel upper internals showed
a temperature of 250 F. Since the reactor had not achieved initial criticalii

.

.
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there was no decay heat to drive natural circulation as there would have been
for an operating plant. The system was repressurized, the reactor coolant
pumps were restarted to unif ormly cool the system and the plant was taken to
cold shutcewn.

.

Discussion: -

,

These events were apparently caused by. insufficient cooling of the large.-
masses of hot metai in regions such as the reactor vessel-head, upper "J"
leg (?&W), steam generator walls, and reactor pressure vessel nozzles prior
to initiating DHR cooling. Local stagnation and stratification of the fluid
in the upper head region while on DHR cooling may also have contributed to
the problem.

.

While the coolant passing through the core was being maintained relatively
cool by the OHR syitem, coolant in the RCS hot legs and in the upper head
region was essentially stagnant. This allowed the coolant to be heated to
saturation temperatupe, or to remain at relatively high temperatures because
of the stagnant conditions. This resulted in steam void formation when the
system was depressurized. The operators correctly diagnosed the system
voiding at both Crystal River 3 and McGuire 1 and took appropriate corrective
actions to bring the plants to cold shutdown.

While these events were not a concern due tc the availability of the DHR
system at both Crystal River and McGuire and the lack ~of core heat production
at McGuire, .the NRC bel' eves transmittal cf this information is appropriate,
since voiding in the RCS is a concern if cperators fail to recognize this
conditions. Also, normal natural-circulation flow is reduced by voids in
hot legs and sufficiently large reactor vessel voids.

'IE Circular No. 80-15, June 1980, and NRR Generic letter No. 81-21, May 1981,
.

were directed at the possib_ility of voids being formed in the reactor vessel
head region during natural circulation cooldown. It is important that reactor
operators recognize that voiding can occur in othe. portions of the RCS (e.g.,
in the "J-leg" of B&V reactors) and under condi_tions.other than natural , - ;-

circulation cocidown so-that timely and correct action is _taken. - -

._

.
~~

Recommended Actions for Holders of an Ooerating License and Near Term Doerating
Licensees (NiOL)^: _ __ _

- - - - _ - _
1. Review your operating procedures dealir.g with pTant c'coldewn and emergency

and/or abnormal procedures that address.n_t -d circulation to assare.that
sufficient information is available for operators ,o recognize the symp;ims
of RCS voiding and take appropriate actions to recoser from a voicec
condition. Special attention should be directed to he information provide
regarding the Crystal River and McGuire events in orter to ascertain if
they bring to li'ght any conditions you did not consider during ycur review

"NTOL is cefinec, f or the purpose of this circular, as a plant currently
scheduled to receive an OL prior to January 1, 1953.

.

.
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and revision of natural circulation and shutdown cooling procedures that
were recuired in IE Circular 80-15, and NRK Generic Letter No. 81-21.

2. Each licensed operator should be informed of the matters discussed in
this circular.

-

.

3. Consider including this information in your operator traini.ng and
retraining classes.- -. - - -

'

.. . .. .. ;
- -

No rittern response to this circular is recuired. If you need additionti
inic mation with regard to this matter, contact the Director of the appropriate
NRC Regional Of fice. .

.

Attachment:
!Recently issued IE Circulars -
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; RECENTLY ISSUED
**

'

IE CIRCULARS

Circuiar Date of -

No. Sub iect Issue Issued to

81-08 Foundation Materials - 5/29/81 All. power reactor- -

. . . . . - facilities witn an
~

.

OL or CP.

N: -..: . .: ': ?; .
-

. :: .

- - ^

81-07 Contr'ol'.cf Ra'dioac'tively _ . . 5/14/81 All power reactor.J

. Contaminate.d Material - facilities with an
OL or CP .

81-06 Potential Deficiency Affecting 4/14/81 All power reactor

Certai'n .Foxboro 20 to 50 - - f acilities with an

Milliampere Transmitters OL or CP -

,

81-05 Self-Aligning Rod End Bushings 3/31/81 All power reactor
for Pipe Supports facilities with an

OL or CP

81-04 The Role of Shift Technical 4/30/81 All power reactor

Advisors and Importa.nce of facilities with an
Reporting Operational Events OL or near-term OL

81-03 Inoperable Seismic Monitoring 3/2/81 All power reactor
facilities with anInstrumentation

_

OL or CP

81-02 Performance of NRC-Licensed 2/9/81 nel power re&ctor
Individuals While on Duty facilities (research

& test) with an GL
or CP

.
-

81-01 Design Problems Involving 1/23/81 .All power reactor

Indicating Pushbutton f acilities with*

Switches Manufactured by an OL or CP
Moaeywell Incorporated

80-25 Case Histories of 12/5/80 All radiograpny .

Radiography Events licensees

80-24 AECL Teletherapy Unit 12/2/80 All telethera y
Malfunction licensees

~
.

OL = Operating Licenses
CP = Construction Permit

".
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