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WILLIAM O. PARKER, JR.
) Vice PRESIDENT
STeam PRODUCTION

TELEPHONE! AREA 704
373-4083

August 13, 1976

Mr. Benard C. Rusche ,
Director of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission :

(S
- +

Washington, D. C. 20555 =R

Attention: Mr. A. Schwencer
Operating Reactors Branch Number 1

Re: Oconee Nuclear Station -
Docket Numbers 50-269, 50-270 and 50-287

Dear Mr. Rusche:

My letter of July 12, 1976, in response to your transmittal of June §,
1976 concerning a reassessment of the Oconee Nuclear Station reactor
vessel support system, stated that further information would be provided
by August 13, 1976. '

Accordingly, Duke Power Company has discussed this matter with other
utilities that have Babcock and Wilcox (B&W) Nuclear Steam Supply j
Systems of the same design (177 fuel assembly, skirt supported vessels)

and a utility users group has been formed with B&W. Plans and schedules
concerning the resolution of this issue are currently being finalized.
Subsequently, it is anticipated that a joint utility/B&W/NRC meeting

will be scheduled in the near future to discuss the plans and schedule

for this resolution.

Very truly yours,

Williom O Rodbor -

William O. Parker, Jr. WAaH

DCH:vr

841z



Docket Hos. 50-269 : ' )
50-270 : AUG 12 1978
£9-287 '

Duke Power Company s
ATTH:  Hr. ¥illiam 0. Pavker, Jr.
Vice President
Steam Production
Post Office Box 2178
422 Seuth Church Street
Charlotte, North Carnlina 28242

Gentlemen:
RE: OCONEE HUCLEAR STATIGH, UMITS ®OS. 1, 2, ﬁND 3

Provided hernin as Enclosure 1 is a description of avants gbxch
osccurred at ﬂi?]sbanﬂ Unit Mo. 2 during July 1876 relating to
plant operation and eguipment ?allurms during a degraded grid
“voltage condition. :

On July 27 1976, all utilities &lth operating reactor fac1}1nwes
received telephone netir1catwor from the HRC of the events at the
Hillstone Unit No. 2 facility. At that time members of your staff
were asked to investigate the vulnersbility of your fac111tv to
sinilar degraded voltage conditions ard to provide a resnonse by
telephone within 24 hours.

As a result of owr initial investication and evaluation aof the
patential generic implications of the events at Hillstone and our
preliminary discussions with several licensees, we consider it
necessary to require all operatina reactor licensees to conduct a
thorounh evaluation of the problem and to submit formal reporis.
Therefore, we request thail you conduct an invcsﬁfgat‘a Of the
fssue as it affects vour fac1?1ty using the Reguest for Information
detaited in Enclosure 2 as a quide, and pruv1de the ana}yses and
results within 30 days of your receipt of this Jettar,

The signed original and 39‘cepies of your respanse will be necessary,

OFFICE 3 1 . N

SURNAME 3

DATE > : ) ! I PN
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Dyke Power Company | - ' AG 1 2 157

.Tﬁis request for generic iq?ormaﬁion was approved by GAD under a
- blanket clearance number B-180225 (R0072); this ciearance expires
July 31, 1877, 2

Sincerely,

"@riginal signed by

A, Schwencer, Chief

Operating Reactors Branch #1
Division of Operating Reactors

Enclosures: S © DISTRIBUTION

1. Bescription of Events NRC ‘PDR(3)
Millstone Unit Ho, 2 Local PDR
2. Reguest for Information ‘Docket (3)
‘ _ : ORB#1 Reading
Ccer Mr. William L. Porter KRGoller
 Duke Power Company : .- TJdCarter
P. 0. Box 2178 » . OELD
) 422 South Church Street 0I&E(3)
| Charlotte, Horth Carolina 28242  GZech
_ , ~TVerdery
' Mr. Troy B. Conner ASchwencer
Conner & Knotts .~ . SMSheppard .
| 1747 Pennsylvania Avenue, N, Y. DEisenhut ' |
| Hashington, D. €. 20006 TBAbernathy ' |
S JRBuchanan
Oconee Public Library o ACRS(16)
201 South Spring Street VStello-
Halhalla, South Carolina 29693 DRoss
A
oFFIcE > |....O_RB.#]......, | ORB#3.£ s/ ORBHLIE S . | | ST
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ENCLOSURE NO. 1

DESCRIPTION OF EVENTS
,'MILLSTONE'UNIT'NO; 2

On July 20, 1976, Northeast Nuc]ear Energy Company (NNECO) reported

~ that, fo]]ow1ng a trip of Millstone Unit No. 2 on July 5, 1976, several

motors powered from 480 volt (v) motor control centers failed to start
as required. The failure of the 480 v motors to start was traced to
blown control power fuses on the individual motor controllers. These
controllers receive control power through 480 v/120 v transformers within
the controller.

NNECO's investigation disclosed that, as a result of the plant trip,
the grid voltage dropped from3s2 -kv to 333 kv, This voltage drop,
in conjunction with additional voltage drops associated with the
transformers involved, reduced the control power and voltage within
individual 480 v controllers to a voltage which was insufficient to
actuate the main line controller contactors, As a result, when the
motors were signalled to start, the control power fuses were blown.
Subsequent testing by NNECO showed that the contactors required at
least 410 v to function properly.

NNECO concluded that under similar low Vb]tage conditions, the opera-
bility of 480 v Engineered Safety Feature equipment could not be assured.

NNECO's 1mmed1ate corrective action was to raise the setpoint of the
Engineered Safeguards Actuation System (ESAS) "loss of power" under-
voltage relays to assure that the plant would be separated from the

grid and emergency power system (dual) operation would be initiated before

the control voltage fell below that required for contactor operation,
A trip of the undervoltage relays causes the emergency buses to be
de-energized and a load shed signal to strip the emergency buses, the

~diesel ‘generators to start and power the emergency buses, and required

safety related loads to sequence start on the buses.

On July 21, 1976, NNECO rehorted that the earlier corrective action taken
was no longer considered appropriate because during starting of a
circulating water pump, the voltage dropped below the new ESAS under-

- yoltage relay setting. This de-energized the emergency buses, caused

load shedding to occur, started the diesel generators and began sequencing
loads onto the emergency buses in accordance with the design. However,
during sequencing of the loads onto the buses, the voltage again dropped
below the undervoltage relay setting which.caused the load shed signal

to strip the buses. The result was energized emergency buses with

no. loads supplied. : ' -

Ry




B : L L ®  encoswe no. 2 o

~ REQUEST FOR INFORMATION

1. Evaluate the design of your facility's Class IE electrical distribution
: © system to determine if the operability of safety related equipment,
o including associated control circuitry or instrumentation, can be
- adversely affected by short term or long term degradatlon in the grid
system voltage within the range where the offsite power is counted on
".to supply important equipment. Your response should address all but not
be limited to the following: .

a. Describe the plant conditions under which the plant auxiliary systems
(safety related and non-safety related) will be supplied by offsite
power. Include an estimate of the fraction of normal plant -
operating time in which this is the case.

“b. 'The voltage used to describe the grid distribution system is usually
a "nominal” value. Define the normal operating range of your grid
system voltage and the corresponding voltage values at the safety
related buses. _ i

€. The transformers utilized in power systems for providing the
required voltage at the various system distribution levels are
normally provided with taps to allow voltage adjustment. Provide
- the results of an analysis of your design to determine if the voltage
profiles at the safety related buses are satisfactory for the full
load and no load conditions on the system and the range of grid voltage.
. i

d. Assuming the facility auxiliary loads are being carried by the station
" generator, provide the vo]tage profiles at the safety buses for grid
voltage at the normal maximum value, the normal minimum value, and at
the degraded conditions (high or low voltage, current, etc.) wh1ch would
require generator trip.
e. ldentify the sensor location and provide the trip setpoint for your
- facility's Loss of Offsite Power (undervoltage trip) instrumentation.
Include the basis for your trip setpo1nt selection.

f. Assuming operation on offsite power and degradation of the gr1d system .
vol tage, provide the vo]tage values at the safety related buses
corresponding to the maximum value of grid voltage and the degraded
grid vo]tage corresponding to the undervoltage trip setpoint.

')

g. Utilizing the safety related bus voltage values identified in (f),
evaluate the capability of all safety related loads, including related
control circuitry and instrumentation, to perform their safety
functions. Include a definition of the vol tage range over which the
safety related components, and non-safety components, can operate
cont1nuous]y in the performance of the1r design funct1on.




. - . .
. l‘ | . |
’ . .

"h. Describe the bus voltage monitoring ahd abnormal voltage'alarms

“available in the control room.

.The functional safety }equiremeni of the'undéfvo1tage trip is to detect

the loss of offsite (preferred) power system voltage and initiate the
necessary actions required to transfer safety related buses to the
onsite power system. Describe the load shedding feature of your
design (required prior to transfering to the onsite [diesel generator]
systems) and the capability of the onsite systems to perform their
function if the load shedding feature is maintained after the diesel
generators are connected to their respective safety buses. Describe
the bases (if any) for retention or reinstatement of the load shedding
function after the diesel generators are connected to their respective
buses. o

- Define the facility operating limits (real and reactive power, vol tage,

frequency and other) established by the grid stability analyses cited in
the FSAR. Describe the operating procedures or other provisions presently
in effect for assuring that your facility is being operated within these
limits. ' ' | ’

Provide a description of any proposed actions or modifications to your
facility based on the results of the analyses performed in response to

" ftems 1-3 above. : . _ '

Y
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50-270 ; AUG 1 1 1976
and 50-287

Duke Power Company
ATTH: Hr. William O. Pu?k@?, Jgr.
) Vice President

Steam Production
Post Gffice Box 2778
422 South Church Street
Charlotte, YNorth Carclina 28242

‘ensie@@n
RE:  Qconee Huclear Station Units Hos. 1, 2, and 3

A nunber of reported instances of reactor vessel overpressurization
in Pressurized Water Reactor (PUR) facilities have occurred in
which the Technical Specifications implementing 10 CFR Part 50
Appendix & limitations have been exceeded. The majority of cases
have occurred during cold shutdown in which the primary system

ihas been in water solid conditions. These cverpressurization
events have been initiated by a variety of causes, including the
following:

{1} Isolation of RHR sysiem/letdown system while charging to a
.water-salid primary system,

(2) Thermal expansion following the starting of & primary coolant
puip dug to stored thermal energy in steam generators,

(3) Inadvertent actuation of safety injection accumulators, and

{4) Initiation of operation of a reactor coolant pump or a
high pressure safety ianjection pump.

In essertially all of the eveats reported, a single personnel errer,
equipment malfunction or procedural cefzciancy has been sufficient
.to cause the event.

We believe that appropriate steps shouwld be taken promptly by

all PUR licensees to winimize the Tikelihood of additional occurrences
of reactor vessel overpressurization. To that end we recently
conpleted a series of meetings with severail PMR licensees and

HS5S suppliers in which we discussed the reporied overpressur-

jzation events and assessed the measurss that are currently being
employed to either avoid or reduce the probability of similar occur~

’ PHneoc an da G"‘?—?%!’-‘“! ngé 2$éspw o lose Fhan gan;;mnd!v

imits. Examplles of those fleasures identified by ﬁhe zar19us

RNSees are asl 7ot Igws:

OFFICE%
.
1

SURNAME >

DATE 3>
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Buke Power Company -2 - AUG 1 1 1976

{1)' Complete avoidance of water solid conditions by either maintaining
a pressurizer stean bubble or by previding a low pressurg nitrogen
blanket in the pressurizer shen 2 stean bubble capnot be maintained,

(2) Disabling High Pressure Injection and Safety Injection pumps
by disgenreetiﬂm elactrical power supplies when 2t Yow primary
system temperaiures,

{3} Installation of dual setpoint yres;arizer power relief valve(s)
te provide protection against enceeding Appendix 6 1ieits
while at 1ow primary systep lemperatures,

‘.{4) Hininization of time at water solid conditions and upgrading
" plant procedures to include sppropriate waraings and c&utieﬁs
when such eperations are nﬂceSSva, and

{6} Installation of rolief va?ves in charging pump discharge Tines
with & setpoint 1o provide protecticn against excesding Appendix
¢ 1imits.

It was noted in our discussions with the PYR Yicensees that, for the
wejority of those plants inveived, not all potent{sl overpressurization

events would be prevented by the wmessures they had identified

and that some of the remaining measurs: may have undesirable effects on

reactor safety.

Based on the information gathered to *a?e, we heve concluded that
all PHR Ticensees should evaiua?e thair systen designs to determine
susceptiditity to overpressurization events. apasiiical}y, you
should provide the follouwing: :

{1} An aralysis of the #eactor Coolant System (RCS) response

to pressure transicnats that can occur during startup and _
shutdown, Any desion modivications deternined to e necassary
to preciude @xseaaing Appendix G Timits are to be incorporated
in this analysis. The analysis should include & plot of pressurs
as a function of time untll termination of the eveni. The
analysis should assume the most limiting initial conaitiens
{e.g., o2 RHE train operating or available for jetdown,

other counonents in mormal operation when the system §s watar
solid such as pressurizer beaters and charging pumps, and

one or more reactor coolant pumps in ape?atiaﬁ) with the

worst single failure or operater error as the initiatisg event.
Justificatien slhiould be provided for the choice of limiting

. conditions and worst single failure or a?eratar erroy assumed

in 2&@ ag§1g%1§,

OFFICED>

SURNAME 3

DATES® |
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Duke Power Company -3 - AUG 1 1 1976

1

(2) A description of those design modifications determined to be
necessary, including equipment performance specifications and
system operational sequences. The design basis used in the
choice of equipment should be included, and

(3) A schedule for the promp? 1mplementat10n of the proposed d&sign
,nodwficat1ons. '

:»Tﬁe basic criteria to be applied in detmrmin1ng the adequacy of over-
‘pressurization protection are that no single equxprent failure or
single operator ervor will result in Appendix limitations being
exceeded. . _

For those s1tuations in which the necessary design changes identified
cannot be implemented within the next few months, you should identify
short-term measures to reduce the likelihood that overpressurization
events will occur in the interim period until the permanent design
changes can be made. Short term measures should be identified separately
for immediate implementation within the terms and conditions of your

- Ticense. Short term measures wmight include some combination of, but
would not be 1imited to, the following suggestions:

(1) Procedural changes to minimize the time in uhich the
primary system is in a water solid condition,

(2} Upgradinq ex1st1ng plant procedures and administrative
controls to assure that appropriate warnings and cautions
are inciuded to alert the operator whenever the potential
for primary system overpressur1zation ex1cts,

(3) Provide alarms and/or indications to alert the Operator
whenever primary system preSSLre “increases . toward Appendix
G 11nits,

(4)'»Introduc1nq tewpowary plant modifxcat1ons for. pressure relief, :
and N

(5) Assignment of adcit10aa1 pprsonne1 to monitcr plant operations
_ whan water solid. . :

OFFICE 3

SURNAME >

DATE P
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Duke Power Company -4 - _
: AUG 11 1976

HModifications to preclude or minimize the probability of reactor vessel
overpressurization events are plant dependent and the examples given

may or may not be adaptable to your specific system design. Consideration
rnust also be given to the potential effects of both the short term and
Tong terwn measures you consider to assure that other aspects of nuclear
safety are not compromised.

To verify complidnce with Appendix G pressure-temperature limits during
startup and shutdown, you should assure that the appropriate instrumen-
tation is installed to provide .a continuous permanent record over the
full range of both pressure and temperature. This instrumentation should
be in service during long periods of cold shutdown as well as during
startup and shutdown operations. Reliance upon the plant computer to
reconstruct a pressure transient is not considered sufficient because

of the likelihood of computer downtime especially during plant shutdown
conditions.

He request that you notify us within 20 days after receipt of this letter
that you will provide all the information requested within 60 days or
explain why you cannot meet this schedule and provide the schedule that
you will meet.

This request for generic'information was approved by GAQ under a blanket
clearance number B-180225 (ROO?Z); this clearance expires July 31, 1977.

Sincerely,

Original signed by

A. Schwencer, Chief
Operating Reactors Branch #1
Division of Operating Reactors

cc: Mr. William L. Porter
Duke Power Company
P. 0. Box 2178 )
422 South Church Street
Charlotte, HMHorth Carolina 28242

FOR DISTRIBUTION SEE PAGE 5

Mr. Troy B. Conner

Conner & Knotts

1747 Pennsylvania Avenue, N. Y.
Washington, D. C. 20006

OFFICE 3> ORB#] Ay erogfee ORB#]
x21433;55b| azeck Aschw
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cc§~ Oconee Public Library
201 South Spring Street
Walhalla, South Carolina 29691
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