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SUBJECT: DEGRADED GRID PROTECTION FOR CLASS IE POWER SYSTEMS JEmami

Re: Oyster Creek Nuclear Generating Station

The Commission has issued the enclosed Amendment No. 80 to Provisional
Operating License No. DPR-16 for the Oyster Creek Nuclear Generating
Station. This amendment consists of changes to the Technical Specifications
in response to your application dated August 11, 1980 and supplemented
October 18, 1982, December 5, 1983, February 9 and March 23, 1984,

The amendment authorizes changes to the Appendix A Technical Specifications
relating to station electric distribution svstem voltages, and fulfills the
requirements set forth in the safety evaluation dated October 16, 1981.

A Notice of Consideration of Issuance of Amendment to License and Propnsed
No Significant Hazards Consideration Determination and Opportunity for
Hearing related to the requested action was published in the Federal
Register on November 21, 1984 (49 FR 45952). No requests for hearing or
comments were received.

A copy of our related Safety Evaluation is also enclosed. A notice of
jssuance pertaining to this action will appear in the Commission's next
Monthly Notice publication in the Federal Register.

Sincerely,
Onigine! stowes wy

John A, Zwolinski, Chief
Operating Reactors Branch #5
Division of Licensing

Enclosures: ,\§¥3
1. Amendment No. 80 to _ 2 5\
License No. DPR-16 05@

2. Safety Evaluation

cc w/enclosures:

See next page 9?:’
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Mr. P. B. Fiedler -2 -

cc
G.F. Trowbridge, Esquire
Shaw, Pittman, Potts and Trowbridge

' '1800 M Street, N.W,

Washington, D.C. 20036

J.B. Lieberman, Esquire
Berlack, Isreals & Lieberman
26 Broadway

New York, New York 10004

Dr. Thomas E. Murley

Regional Administrator

Nuclear Regulatory Commission

Region I Office

631 Park Avenue

King of Prussia, Pennsylvanfa 19406

BWR Licensing Manager

GPU Nuclear ~—

100 Interplace Parkway
Parsippany, New Jersey 08625

Deputy Attorney General
State of New Jersey
Department of Law and Public Safety
36 West State Street - CN 112
Trenton, New Jersey 08625
N
Mayor
Lacey Township
818 Lacey Road
Forked River, New Jersey 08731

U.S. Environmental Protection Agency
 Region Il Office

ATTN: Regional Radiation Representative
26 Federal Plaza

New York, New York 10007

Licensing Supervisor

Oyster Creek Nuclear Generating Stat1on<
Post Office Box 388

Forked River, New Jersey 08731
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February 11, 1985

Resident Inspector

c/o U.S. NRC

Post Office Box 445

Forked River, New Jersey 08731

iConnissioner

New Jersey Department of Energy =
101 Commerce Street _
Newark, New Jersey 07102

Eugene Fisher, Assistant Director

Division of Environmental Quality

Department of Environmental
Protection

380 Scotch Road

Trenton, New Jersey 08628




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

GPU NUCLEAR CORPORATION
JERSEY CENTRAL POWER AND LIGHT COMPANY
OYSTER CREEK NUCLEAR GENERATING STATION
AMENDMENT TO PROVISIONAL OPERATING LICENSE

Amendment No. 80
License No. DPR-16

1. The Nuclear Regulatory Commission (thg Commission) has found that:

A.

The application for amendment by GPU Nuclear Corporation and
Jersey Central Power and Light Company (the licensees) dated

. August 11, 1980 and supplemented October 18, 1982, December 5, 1983,

February 9 and March 23, 1984 complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act),
and the Commission's rules and regulations set forth in 10 CFR
Chapter I;

The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (§1) that such activities will be
conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and o : R

The issuancé of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements
have been satisfied.
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2. ‘Accord1ngly, the license is amended by changes to the Technical

Specifications as indicated in the attachment to this license
amendment and. Paragraph 2.C(2) of Provisional Operating License
+ No. DPR 16 is hereby amended to read as f011ows

-

(2) Technical. Specifications

The Technical Specifications contained in Appendices A and B,

as revised through Amendment No. 80 , are hereby 1ncorporated

in the license. GPU Nuclear Corporatfon shall operate the facility
in accordance with the Technical Specifications.

3. This license amendment is effective as of the date of fts issuance.

FOR THE NUCLEAR REGULATORY ISSION
N A

. Zwolinski, Chief
- Operating Reactors Branch #5
Divisfpn of Licensing

Attachment: =
Changes to the Technical
Specifications

Dqte of Issuance: February 11, 1985. -
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A

ATTACHMENT TO LICENSE AMENDMENT NO. 80

PROVISIONAL OPERATING LICENSg NO. DPR-16
DOCKET NO. 50-206

Replace the fdllohfng‘pages.of the Appendix A Technical Specifiqitions with
‘the enclosed page. The revised pages are identified by the captioned
amendment number and contain vertical lines indicating the area; of change.

3

Remove Page - ' Replace Page
2.3-3 2.3-3
2,.3-8 : 2.3-8
- | 3.1-11b
3.1-14 , 3.1-14
3.7-1 3.7-1
4.1-6a ' 4.1-6a



—  ~ . e ™ 2.3-2

FUNCTION ' , . LIMITING SAFETY SYSTEM SETTINGS

Reactor High, . <1060 psig
Pressure, Scram
Reactor High Pressure, Z ® <1070 psig
Relief Valves Initiation 3 @ < 1090 psig
Reactor High Pressure, ’ <1060 psig with time delay
Isolation Condenser ' <3 seconds :
Initiation - _ . R
Reactor High Pressure, 4 @ 1212 psig
Safety Yalve Inftfation 4 @ 1221 psig -~ t 12 psi
4 @ 1230 psig
4 @ 1239 psig
Low Pressure Main Steam >825

Line, MSIV Closure

Main Steam Line Isolation <10% Valve Closure from

Valve Closure, Scram full open

Reactor Low Water Level, >11'5" above the top of the

Scram active fuel as indicated under
normal operating conditions

Reactor Low-Law Water >7'2" above the top of the.

Level, Main Steam Line active fuel as indicated

Isolation Valve Closure under normal operating
conditions

Reactor Low-Low Water >7'2" above the top of the

Level, Core Spray attive fuel :

Initiation

\

Reactor Low-Low Water ' >7'2" above the top of the

Level, Isolation Con- active fuel with time

denser Initiation delay £ 3 seconds

Turbine Trip, 10 percent turbine stop

Scram valves(s) clnsure from full
open

Generator Load Rejection, » Initiate upon loss of oil

Scram -pressure from turbine

~ acceleration relay
Recirculation Flow, - < 71.8 Mib/hr (117% of rated. flow)
Scram ' - _ o :

Loss of Power

1) 4.16 KV Emergency Bus 0 volts with 3 seconds *

Undervoltage (Loss of Voltage) 0.5 seconds time delay .

2) 4,16 kV Emergency Bus 3671 + 1% (36.7) volts
Undervoltage (Degraded Voltage) 501i 10% (1.0) second time.
, elay

Amendment No. 71, 76,80




During periods when the reactor is shut down, decay heat is present and
adequate water level must be maintained to prov1de core cooling. Thus,
the low-low level trip point of 7'2" above the core is provided to
actuate the core spray system to provide cooling water should the level
drop to this point. In addition, the norma) reactor feedwater system
and control rod drive hydraulic system provide protection for the water
level safety 1imit both when the reactor is operating at power and in
the shutdown cond1t1on '

The turbine stop va1ve(s) scram is provided to anticipate the pressure,
neutron flux, and heat flux increase caused by the rapid closure of the
turbine stop valve(s) and failure of the turbine bypass system.

'The generator load rejection scram is provided to anticipate the rapid
increase in pressure and neutron flux resulting from fast closure of the
turbine control valves to a 1oad rejection and failure of the turbine
bvpass system, This scram is initiated by the loss of turbine acceleration
relay oil pressure. The timing for this scram is almost {dentical to the
turbine trip.

The total recirculation flow scram is provided to terminate a flow increase
transient. Flow transients are normally protected against by employing the
k., factor and using mechanical stops on the recirculation pumps. Oyster
Creek does not have mechanical stops on its recirculation pumps and
‘maximum flow is beyond the 1imit for which the k. factor provides
protection. -The recirculation flow scram is set to the maximum flow

level corresponding to the kf curve to be used (Section 3.10).

The undervoltage protection system is a 2 out of 3 coincident logic relay
system designated to shift emergency buses C and D to on site power

should normal power be lost or degraded to an unacceptable level. The

trip points and time delay settings have been selected to assure an adequate
power source to emergency safeguards systems in the event of a total

loss of normal power or degraded conditions which would adversely affect
the functioning of engineered safety features connected to the plant
emergency power distribution system.

References

(1) FDSAR, Volume I, Section VII-4,2.4,2"

(2) FDSAR, Amendment 28, Item II11.A-12

(3) FDSAR, Amendment 32, Questfon 13

(4) Letters, Peter A. Morris, Director, Division of
Reactor Licensing, USAEC to John E. Logan, Vice -
President, Jersey €entral Power and Light Company,
dated November 22, 1967 and January 9, 1968

(5) FDSAR, Amendment 65 Section B.XI,

(6) FDSAR, Amendment 65, Section B.IX.

L iy

Amendment No. }5, 80
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TABLE 3.1.1 PROTECTIVE INSTRUMENTATION REQUIREMENTS (COilin) ’ ..

7 Min.No.of
o Min. No. of  Operable . t
Reactor Modes Opcrable or  Instrument = -0
__in which Function Opcrating . Channels Per
] | - _ Must bo Opersbla _ (Tripped)Trip Operable X
Function Trip Setting  Shutdown Refuel Startup Rum Systems Trip Systems Action Required*
N. Loss of Power | .
a. 4.16KV Emergency > X(ff) () . x(ff) x(fhHh 2 1
Bus Undervoltage K L
: (Loss of Voltage) . : L
" b. 4.16 KV Emcrgency *s x(fFA)  x(fhH x(f) x (fh 2 3 Sce Note ee
Bus undervoltage - ‘ {
! ‘(Degraded Voltage)
) ! X
. (
5
(5]
-4
§ ) (73]
3 - —
B ' -
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TABLE 3.1.1 (Cont'd)

These functions not required to be operable when the ADS is not required to be operable.

These functions must be opergblé only when irradiated fuel is in the fuel pool or reactor vessel
and secondary containment integrity is required per specification 3.5.B.

The number of operable channels max/be reduced to 2 per Specification 3.9-E and F.

The bypass function to permit scram reset in the shutdown or refuel mode wfth control Eod block
must be operable in this mode. . ,

Pump circuit breakers will be tripped in 10 seconds + 15% during a LOCA by relays SK7A and SK8A.
Pump circuit breakers will trip instantaneously during a LOCA. ’

Only applicable during startup mode while operating in IRM ringe 10.

If an fsolation condenser inlet (steam side) isolation valve becomes or is made {noperable in the
open position during the run mode comply with Specification 3.8.E. If an AC motor-operated outlet
(condensate return) isolation valve becomes.or is made inoperable in the open position during the
run mode comply with Specification 3.6.F.

With the number of operable channels one less than the Min. No. of Operable Instrument Channels per '

Operabje Trip Systems, operation may proceed until performance of the next required Channel .
Functidnal Test provided the inoperable channel is placed in the tripped conditfon within 1 hour.

B
This function s not required to be operable when {he associated safety bus is not required to be
energized or fully operable as per applicable sections of these technical specifications.

B S
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3.7-1

3.7 AUXILIARY *SLICTRICAL POWER

Aoplicability: _Applies tn the cperating statuys of the suxilary
electrical power supply.

Cbiective: To assure the operability of the auxiliary
R .. elactrical power supply.
Specitication: - A. The reactor shall not be mace critical unless
"all of the following requirements sre satistiea:

1. The following buses or panels energized.

2. 4150 vcit duses 1C and 1D in +he turbine
suilding switchgear room.

b. 460 volt buses 1A2, 182, 1A21, 1B21 vital .
MCC 1A2 ang 182 in the reactor building
switchgear room: 1A and 185 at the intake
structure; 1A21A, 1321A, 1A213, and 18218
and vital MCC IABZ cn 25%6"
elevation in the reacTor bunld:ng, 1A24 ang
1824 .at the ‘stack.

c. 208/120 voit paneis 5, 4, 4A, 48, 4C and

- VACP=1 in the reactor bulldlng switcngear room.
- d. 120 volt protection panel | anc 2 in the caole
room. /. -

e. 125 volit OC distriburion cenvers C an¢ 2, anc
pane! D, Panel DC-7, isolation vaive
motor control center DC-1 and 125V DC movor
coentrol center 0C-2.

t. 24 voit D.C. power pancls A and 3 in the
cable room.

N Z. One 230 KV line is. tully operavional and
switCh gesr and doth starTup transformers
are energized to carry power to the station
4160 volt AT buses 2z2nc carcy power to or
awsy from the plant. 3

3. An additional scurce of power consisting of
one of the following is in service connected
+o0 feed *he appropriate plant 4160 v dus
or buses:

2. A second 230 XY line tully opérafional.
d. Une 34.5 KV iine tuliy operational.

4, The station batteries 3 anc { ere aveiladle .

tor normal service eng 2 SetTtery cherger
is in service for sach baTrery.

5. Bus tie breakers ED and EC are in the ' I
open position.- ’

Amendment No. A%, }4. 80
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19.

20,

21.

227
23.
u,
25.

26.
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.

lpszumént Channel

Manual Scram Buttons

High Temperature Main

.» Steamline Tunnel

_ SRM

Isolation Condenser High
FlowfP (Steam and Pater)

Turbine Trip Scram
Generator Load Rejection
Scram

Recirculation Loop Flow
Low Reactor Pressure
Cofe Spray Valve
Permissive

Scram Discharge Volume
(Rod Block)

@) Water level high

b) Scram trip bypass )

Loss of Power

~a) 4.16 KV Emergency

Bus Undervoltage-
- (Loss of voltage) .

b) 4.16 KV Ememency - .

s U ervo1¥%ge
?gegra ed Voltage)
*Calibrate prior to startup
required. : ;.

.. Check

N A
N A

N A

NA

NA

NA

“N A

NA
Daily

'Daily

and normal shutdown and thereafter check 1/s and test 1/wk until no longer

B
Y

Calibrate
NA

Each refuel-
ing outage

*

1/3 mo

Every
3 months

Each Refuel-
ing Outage

EQery
3 wmonths

Each Refuel-
ing OQutage

‘N A
118 mos.

1/18 mos.

Iggg Remarks (Applies io Test § Calibration)
1/3 mo '

Each refuel- Using heat source box
ing outage

. Using bullt-in calibration  equipment
1/3 mo By application of test pressure
Byery

3 moniths

Every
3 wonths

. NA By applieation of test pressure

Every : By lpplléition of test pressure
3 months -

E

Bvery 3 By v-rylii level in switch column,
months L

st .
~+ ... .
.

' Bach refuel.
“ing outage

1/mo.

1/mo.

eg-1"p



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

- SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SU?PORTING AMENDMENT NO. 80 TO PROVISIONAL OPERATING LICENSE NO. DPR-16

1.0 INTRODUCTION

GPU NUCLEAR CORPORATION AND - “-vifliie:
JERSEY CENTRAL POWER AND LIGHT COMPANY
OYSTER CREEK NUCLEAR GENERATING STATION
DOCKET NO. 50-219 |

By letter dated August 11, 1980 and supplemented October 18, 1982, December 5,
1983, Februar 5
(the licenseé

No. DPR-16 for the Oyster Creek Nuclear Generating Station. This .
amendment would add Appendix A Technical Specifications (TS) requirements

9 and March 23, 1984, GPU Nuclear Corporation (GPU
requested an amendment to Provisional Operating License

for the previously approved design of the station electric distribution
N ' system voltages.

A Notice of Consideration of Issuance of Amendment to License and Proposed
No Significant Hazards Consideration Determination and Opportunity for
Hearing .related to the requested action was published in the Federal
Register on November 21, 1984 (49 FR 45952). No request for hearing or
public comments were received. :

2.0 DISCUSSION. AND EVALUATION

The criteria and NRC staff positions regarding degraded grid voltage :

protection were sent to Jersey Central Power and Light Company (JCP&L), now
" GPU, on August 11, 1976 and on June 3, 1977. JCP&L responses were dated

November 5, 1976, April 18, 1977, September 25,-1979, August 11, 1980, and

April 30, 1981.

In his letter dated August 11, 1980, the licensee proposed

additional plant Technical Specification requirements for the plant degraded
grid voltage protection. These requirements were (1) Limiting safety system
settings for the 4.16 KV Emergency Bus in Section 2.3,P; (2) Limiting
Conditions for Operation for the 4.16 KV Emergency Bus, items N.a and N.b,
of Table 3.1.1; (3) Limiting Condition for Operation for bus tie breakers

in Section 3.7.5; and (4) Surveillance Requirements for the 4.16 KV Emergency
Bus, items 28.a and 28.b, in Table 4.1.1 of the Technical Specifications.

8502140103
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The results of this review are contained in the attached staff's Safety
Evaluation (SE) entitled "Degraded Grid Protection for Class 1E Power Systems,
Oyster Creek Nuclear Power Station," dated October 16, 1981; The staff
concluded in the October 16, 1981, SE that the licensee's proposed changes

to the Technical Specifications were acceptable and met the NRC requirements
for degraded grid protection except for the following issues which are
discussed below: 1) a typographical error in the licensee's proposed
technical specifications explained in the Ticensea’s Marth 23, 1984 letter
and 2) the need for limiting conditions for operation on the use of the
voltage reqgulators on the 4.16 KV Emergency Bus.

In the licensee's letter dated March 23, 1984, the licensee stated that the
time delay for the 4.16 KV Emergency Bus Undervoltage (dagraded voltage)

in Technical Specification page 2.3-3 was 10 + 10% ?:.D),second time delay.
The 10 + 1% (0.1) second time delay given by the licensee in previous
submittals, and reviewed in the technical evaluation by EG&G Idaho and
"approved by the staff was & typographical error. The staff has reviewed
the 10 + 10%(1.0) second time delay and concluded that it does not change
‘the conclusion of the original evaluation that the proposed maximum time
delay does not exceed the maximum time delay assumed in the FSAR analysis.
The staff accepts the licensee's proposed time delay.

The October 16, 1981 SE stated that under the extreme grid voltage conditions
it is necessary for the voltage regulators that are presently installed

at the plant distribution station to be operational in order to prevent
some Class 1E equipment from being exposed to over/under voltage and 460 V
motor starters from being exposed to voltages below the minimum continuous
rating of these starters. As a result, the staff recommended the inclusion
of 1imiting conditions for operation (LCO) in the TS when the regulators are
bypassed or under maintenance. The ‘licensee stated in his letters dated
October 18, 1982, December 5, 1983, and February 9, 1984, that control and
operation of the voltage regulators are adequately addressed in the plant
procedures and inclusion of an LCO in the TS is unnecessary and burdensome.

The licensee stated the following as additional justification for this
position regarding the voltage regulators.

- The voltage analysis assumed a minimum grid voltage of 214.8 KV on the
230 KV grid. However, the lowest grid voltage experienced at Oyster .
Creek has been 217 KV. Under. the assumgd iofmyrid voltage of 214.8 KV
the analysis showed only control rod drive (CRD) feed pumps and fuel
pool filter pumps were subjected to voltages below their minimum
ratings. However, fuel pool filter pumps are not necessary for plant
shutdown or cooldown and can be turned off for -extendel}-periods of time
and run only when voltage conditions permit. CRD feed pumps are
important for plant operation; however, they are not needed during
accident conditions and no credit is taken for these pumps for any
accident analysis.




3.0

- The operators are notified by an alarm in the control room activated
by overvoltage relays when an overvoltage condition exists. The over-
_voltage can be corrected via addition of loads or changing of the
230-345 KV.transformers taps if regulators are unavailable.

- Availability of the 34.5 KV capac1tors to improve voltage levels if
necessary. ' , ra .

o ...,_r?*r e
A

- The voltage analysis assumed a bus loading which inc]uded all safety
- and nonsafety loads including all reactor feed pumps. It §s very
unlikely that all of these loads will run concurrently.

As discussed above, the staff concurs that CRD feed pumps are not needed
for plant safe shutdown and that these pumps are not necessary during
accident conditions.

Based on the above, under & highly unlikely event that a degraded grid voltage
could occur concurrent with the outage of the voltage regulators, no Class 1E
equipment required for safe shutdown would be subjected to a voltage below

its minimum rating. The present plant procedures and the use of capacitors,
load tap changers and overvoltage alarms are sufficient to improve voltage

to Class 1E equipment. The staff concurs with the licensee that inclusion

of the Timiting conditions for operation for the voltage regulators in the

TS are unnecessary. ,

The proposed amendment change request supports the design of the grid
undervoltage protection system, and the mode of operatfon of the bus tie
breakers previously approved in the October 16, 1981 SE and includes relay
surveillance .requirements setpoints and limits. and LCOs. The proposed
amendment meets the staff's requirements and is acceptable.

N o O

ENVIRONMENTAL CONSIDERATION

This amendment involves a change in the installation or use of a fac111fy
component located within the restricted area as defined in 10 CFR Part 20

. and changes to surveillance requirements. The staff has determined that the

amendment involves ho significant increase in the amounts, and no significant
change in the types, of any effluents that may be released offsite and that
there is no significant increase in individual or cumulative occupational
radfation exposure. The Commission has previoudl ¥ ¥Ged a Proposed finding
that this amendment involves no significant hazards consideration and there
has been no public comment on such finding. Accordingly, this amendment
meets the eligibility criteria for categorical exclusion set forth in 10 CFR
51.22(¢c)(9). Pursuant to 10 CFR 51.22(b) no environmental impact statement
or environmental assessment need be prepared in connection with the jssuance
of this amendment.




4.0 CONCLUSION

The staff has concluded, based on the considerations discussed above, and

in the October 16, 1981, SE that: " (1) there is reasonable assurance that

the health and safety of the public will not be endangered by operation in
the proposed manner; and (2) such activities will be conducted in compliance
with the Commission's regulations and the issuance of this amendment will not
be inim;ca1 to the common defense and security or to the health and safety of
the public. ' i

5.0 ACKNOWLEDGEMENT

This evaluation was prepafed by S. Maskell and J. Emami.

Dated: February 11, 1985.
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. ‘ . — Attachment

. UNITED STATES
NUCLEAR REGULATORY COVMMISSION
WASHINGTON, D, C. 20555

October 16, 1981

Docket No. 50-219
LS05-81-10-023

EE

Mr. I. R. Finfrock, Jr. ’ T
Vice President - ‘ .
Jersey Central Power & Light Company &

Post Office Box 388

Forked River, New Jersey 08731

Dear Mr. Finfrock:

.
o - e .

RO S

SUBJECT: DEGRADED GRID PROTECTION FOR CLASS 1E POWER SYSTEMS -
OYSTER CREEK NUCLEAR--GENERATING STATION

" This letter transmits the Safety Evaluation for Degraded Grid Protection

for Class 1E Power Systems. This evaluation was based on your submittals

* dated November 5, 1976, April 18, 1977, September 25, 1979, August 11, 1980
and April 30, 1g§1 we find your analysis to be acceptabﬂe.

As a resulf of your review, you have installed voltane regulators to-
minimize the possibility of degraded voltages occurring on the 1E busses -
is an acceptable solution to the problem, however you must include

the limiting conditions of operation to cover the use of the voltage
..regulators in the proposed amendment to the Technical Specifications.

" We request that you provide this information to us within 45 days of

receipt of this letter.

Sincere]y,

Dennis M. Crutchfield Chief -
: Operating Reactors Branch 5
' Division of Licensing :
Enclosure:
Safety Evaluation Report
w/ Attachment (EGG-EA-5476)

cc w/enclosure:
See next page
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Mr. I. R. _F'Infrotk, Jr.

cc . - .
6. F. Trowbridge, Esquire

. Shaw, Pittman, Potts and Trowbridge
71800 M Street, N. W.
. Washington, D. C.:

20036

J. B. Lieberman, Esquire

. Berlack, Israels & Lieberman '

26 Broadway
Néw York, New York 10004

Natural Resources Defense touncil
917 15th Street, N. W. '
Washington, D. C. 20006

N . - . .‘.

J. Knubel

- BWR Licensing Manager

GPU Nuclear

. ..100 Interplace Parkway

p——

o Parsippany, New Jersey 07054 '

Deputy Attorney Genera1
State of New Jersey -

3

. October 16, 1981

- Gene Fisher

Bureau Chief .

Bureau of Radiatiop Protection
380 Scotts Road .

Trenton, New Jerséy 08628

i

: Commissioner

New Jersey Depariment of Energy
101 Commerce Street
Newark, New Jersey 07102

Licensing Supervisor

Oyster Creek Nuclear Generating
Station

P. 0. Box 388 .

Forked River, New Jersey 08731

Resident Inspector
c¢/o U. S. NRC

. P. 0. Box 445

Department of Law and Public Safety o

36 West State Street - CN 112°

" Trenton, New Jersey 08625

Ocean County Library

.- Brick Township-Branch

401 Chambers Bridge Road
Brick~Town, New Jersey 08723

Mayor

Lacey Township

818 Lacey Road

Forked River, New Jersey 08731

Commissioner o

Department of Public Utilities
State of New Jersey.
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LiLLuount

SAFETY EVALUATION
OYSTER CREEK NUCLEAR PONER STATION UNIT 1
. DOCKET N0.50 =219
DEGRADED GRID PROTECTION FOR CLASS 1E PONER SYSTEMS

.INTRODUCTION AND SUMMARY

Questions, criteria and staff positions regarding degraded grid vo'ltage protection
" were sent to Jersey CentraI Power and Light Compony (JCP&L) on August 1, 1976
and on June 3, 1977. Their responses were dated Novembermg-H1976 April 18,

1977; September 25, 1979. August 11, 19803 and April 30, 1981. EG&G Idaho
uﬂder‘contract to NRC'performed a detai!ed review and technical evaluation of
.the suhmittaIs. The results of this ‘review are contained fn EG4G's Technical
Evaluation Report (TER) entit?ed 'Degraded Grid Protection for Class 1E Power
Systems. Oyster Creek Nuc]ear Power Station Unit 1," dated August 1981 and
"“attached to this repgrt. He have reviewed the TER and, except for two .

) conc1usions,'e§hcur with the findings.

'DISCUSSIOV )
v The vo]tage ana1ysis performed by the Iicensee over the range of normal grid
voltages showed that without system modification, voltages belpw the pick- up
rating of certain-qso vth_starters and less than the minimum operating .
_value of two motors could occur during normal low voltage excursiohs of the

off-site grid Possible 'system:modifications which.cou1d alleviate the

. degraded vo]tage conditions at the 1E buses are the following. (1) adding

voltage regulators, (2) raising the second-level trip setting._(}) raising

the voltage to affected equipment by adding new transformers, or (4) replacing

the affected equipment.

Option 2 wou1d'p1ace the trip setting of the second level vo1fage protection
relays'on the 1E buses within the normal range of grid voltage variations.
This would vio]ate position 3 of the NRC generic letter dated August 8.21977.

There‘ore. th1s option wou1d not be acceptab1e
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Options 3 and 4 would correct for low grid voltage conditions, buf would not
correct for overvoltage conditions which may 6ccu} on the 1E buses during
lightly-loaded grid conditions. Therefore, these.options:are less than

oﬁfimum so1ution§.1

@ption-1, iﬁsta11ation Qf VOItagé.fegu1ators. was chosen by thg;iicensee and, -
in the staff's opinion, has the advantage of correct{ﬁg'the bfficts of both
high'and Jow grid voltagQ”conditions. A minor problem with this arrangement
is that the voltage regulators will only assure'aéceptabﬂe 1E bus voltages
down to degraded grid conditions of,-203. At -22% of normal grid voltage,

the second-Teve! undervoltage relays will actuate, causing the on-site

.- generators to start. However,-between -20% and -22% of normal ﬁfid Voltage,
,fhe 1E-bus voltage could be below the operating point of certain motors and -
starters. 'This~is n;t considered a serious problem b;;ause in thisgi?rémg]} |
.degraded condition, the off-site grid w111.be unstable and efther coilapse
ﬁomp}ete?y, disintegrate, or cause grid load shedding. AIT-of these outcomes
w111 affect the voltage of the 1E bus and lead téuacﬁiya;ton of the onsite

generation.

- MWe therefore concur with tﬁe licensee that the: installation of voltage reguiators

on the 34.5kv electrical systems provides accgptab1e'yo1ta§e Tevels on the 1E
buses within the cited fanée'of grid voltages. Tﬁis meets our regu]atoqy .
' position #1 and is accéptab1e: However, we ééquire that the licénsee include
| Timiting conditions of‘operations in the proposed amendmenf to fhg'technical

specifications to cover sftuations when the regulators are out of service.

We disagree with EG4G's conclusion in the TER whith disallows credit for tﬁe
voItage'regulators because of their limited'range. As previously discussed;-
the voltage regulators will maintain acceptable 1E bus Yoltages throughout the

normal sustainable‘rahge‘of off—ﬁite grid voltaces and down to a degraded grid

A RN . . . .
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level of -20% of normal. In the event grid voltages defjiradde further, it
is the staff;s opinion. that the off-site grid woqu.be eitremeiy unstable
.andiwou1d collapse, disintegraté, or 1oitiate gri&'Ioao;sﬁeddipg.' These |
. results wou]d drop the gr1d voltage further caus1ng the diesel generators to
start at -22% of normai off-site vo\tage. The use of voltage regulators
- _provides a means of mainta1n1ng acceptaﬁle voltages on the ]EAouses. The

staff concurs and gives credit for their use at this nuc]ear power station.

.-

EVALUATION CRITERIA _ .

The criteria used by EG&G in this technical evaluation of the analysis inc1udes
§D¢_17 ("Electrical Power Systeps“) of Appendix A to 10CFRS0, IEEE Standard

. 273—1971 ("Criteria for Protection Systems for Nuclear Power Generating
Stations“),'IESE‘Staooard 308-1974 ("Class. 1E Power sttems for Nuclear Power

" Generating Statfons"), ANSI Standard C84.1-1977 "Voltage Ratings for Electrical
?ower Systems and Equipment (60hz)", and staff positions as detailed in the

gederic letter ‘sent to the licensee on June 3, 1977.

MODIFICATIONS

As a result of the NRC request,- JCP&L has installed a second Tevel undervoltage ,

scheme to protect safety-related equipment from a sustained degreded grid .

voltage tondition. As previously discussed, the 11censee has a1so.1nsta1]ed.

. 34,5 kv voltage regulators to maintain the secondary voltage of the start-up

transformers in an acceptable range. Flna11y. the Ticensee has proposed changes
to the plant's technical specifications including: re1ay survefllance

requirements, setpoints and limits, and 11m1t1ng conditions for operation.
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:LAcceptable coincident 1091: has been employed

-4 -
CONCLUSIONS = S . . —
1. We conclude that acceptab]e voltage and time setpoints have been

seiected by the licensee.

AcceptabTe time-delays have been selected.

. Disconnection of off-site power on degraded grid condftions will

be automaticaIIy'initiated.

Voltage monitors meet IEEE standard 279-1971,

Technical spe;ifitatioﬁsldre not cdmpﬂete. Thé~11cen$ee's proposed
amendment of technical specifications must include 1imiting conditions

of operations when the.voltage rgguIitors are not in use.
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. ABSTRACT

In June 1977, the NRC sent all operating reactors a .letter outlining
three positioqglthz staff had taken in regard to thé onsite emergency power
systems. Jersey Central Power & Light Company {JCPEL} was to assess the
susceptibility of the safety-related electrical equipment at the Oyster
Creek Nuclear Station, Unit 1, to'a sustained voltage degradation of the
offsite source and -interaction of the offsite and onsite emergency power
systems. This report contains an evaluation of JCPLL's analysis, modifica-
tions, and technical specification changes to comply with these NRC posi-
tions. The evaluation has determined that JCPLL does not comply with one
of the NRC positions. v :

FOREWORD

This report is supplied as part of the “Selected Operating Reactor
Issues Program (111)* being conducted for the U.S. Nuclear Regulatory Com-
mission, Office of Nuclear Reactor Regulation, Rivision of Licensing, by
EGEG Idaho, Inc., Reliability and-Statistics Branch.

The U.S. Nuclear Regulatory Commission funded the work under the
authorization, B&R 20 19 Ol 06, FIN No. A6429.
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TECHNICAL EVALUATION REPORT ‘)
DEGRADED GRID PROTECTION FOR CLASS 1E POWER SYSTEMS

OYSTER CRE§K~NUCLEAR STATION UNIT 1

1.0 INTROBUCTION

: On June 2.1977,'| the NRC requested the Jersey Central Power & Light
Company (JCPIL).to assess the susceptibility of the safety-related electri-
cal equipment at the Oyster Creek Nuclear Station to a sustained voltage

degradation of the offsite source and interaction of the . offsite and onsite

emeérgency power systems.' . The letter contained three positions with

which the current design of the plant was to be compared. After comparing

the current design to the staff positions, JCP&L was required to either

propose modificatiohs to satisfy the positions and criteria or furnish an
analysis to substantiate that the existing facility design has eguivalent

_capabilities. S : :

JCPLL responded to the NRC letter of June 2, 1977 with a submittal
dated_September 25, 1979.2 This submittal gnd submittals of September 16,
1976,3 October 14, 1976,4 November 5, 1976,5 February 1, 1977.,6
April 18, 1977,7 August 15, 1977,8, November 1, 1979,9 January 18,

1980,10 August 11, 1980,11 Apri1 30, 1981,12 and the Oyster Creek
Final Safety Analysis Report (FSAR)!3 complete the information reviewed
for this report. - : .

2.0 DESIGN BASE CRITERIA

— -

The design base criteria that were applfed in determining the accé;ta-:

bility of the system modifications to protect the safety-related equipment
from a sustained degradation of the offsite grid are: ,

1. - General Design Criterion 17 (6DC 17), *Electrical Power
Systems," of Appendix A, “General D$§1gn Criteria for
Nuclear Power Plants,” of 10 CFR 50 B

2. 1EEE Standard 279-1971, ®Criteria for ggotection Systems
~ for Nuclear Power Generating Statfons® . '

3. IEEE Standard 3081974, “Class IE Power Systems for
. Nuclear Power Generating Stations"

4. Staff positions as detailed jn a letter sent to thé
licensee, dated June 2, 1977 .

5. ANSI Standard C84.1-1377, "Voltage Ratings for Electri-
cal Power Systems and Equipment ?GO-Hz).' 7

"7 '3.0 EVALUATION

This section provides, in Subsection 3.1, a brief description of the
existing undervoltage protection at Oyster Creek; in Subsection 3.2, 2
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description of the licensee's proposed modifications for the second-level

undervoltage protection; and in Subsection 3.3, a discussion of how the
proposed modifications meet the qesign base triteriaJ

- 3.1 Existing Undervoltage Protection. For loss-of-voltage protection,
each of the safefy-related Zl%ﬁv buses IC and 1D has a set of General Elec-
tric type 1AV53K under/overvoltage indication relays. The undervoltage
- trip setpoint for each relay is 68.8% (2864V). Each relay will operate in

*3-seconds on total loss of power. The 68.8% on the 4160V buses will result
in voltage .of 317 (56%; and 297 (61.8%) for the 480V substations and motor
‘control centers (MCC's), respectively. Operation of either relay will
initiate isolation of the 4160V buses and loads, initiate load-shedding and:
start of the emergency diesel generators (DG's), anergize the emergency
Puses with permanently connected loads and energize the automatically con-
nected emergency 1oads\thro%gh a load sequencer.

. 3.2 Modifications. As a result of the NRC request, JCP&L has
installed a second-level undervoltage scheme to protect safety-related
equipment from a sustained degraded grid.” The scheme consists of the addi-
tion of independent undervoltagevrelays for buses 1C and 1D. The three
relays on each bus are connected in a two-out-of-three coincident logic,
with a setpoint of 3671V +1% (36.7V) and a time delay of 10 seconds X
(0.1 sec). Either bus reTay logic will initiate disconnection of the off-
site power source whenever the voltage setpoint and time 1imits have been
- exceeded. With the offsite power disconnected, the existing loss-of-voltage

relays on' the emergency buses will operate as described in Section 3.1. -
The Titensee has proposed changes to the plant's technical specifica-
. tions including: relay surveillance requirements, setpoints and limits, -
and limiting conditions for operation.

3.3 Discussion. The first position of the NRC staff letter]
required that a second level of undervoltage protection for the onsite
power system be provided. The letter stipulates other criterfa that the
undervoltage protection must meet. Each criterion {s restated below fol-
lowed by a discussion regarding the licensee's compliance with tha
criterion, . ’

V. "The selection of voltage and time setpoints shall be
- determined from an analysis of the voltage requirements
of the safety-related lodds at all onsite system distri-
bution levels.” - ' ,

The Yicensee's proposed setpoint of 3671V (88.5% of
4160V) results in voltages of 88.5% at the 460V rated
motor starters. The motor starters will pickup at BS%X
voitage and the control circuitry can withstand a lower .
voltage. This setpoint allows worst case terminal volt-
ages of 91.6%, B5%,.87.5% and 90.5%X for the correspond-
ing safety-related 4000V, 480V, 460V, and 440 motors.

The minimum rating is 90X for the 4000V motor, and .

86.6% for the worst case 480V, 460V, and 440V motors

o~ - ve Ry s S v
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(which con51der a 1.15 service factor). At the pro-

- posed setpoint all 4000V, 460V, and 440V safety-related °

equipment will operate at yoltages above the minimum
required. - However the setpoint allows the 480V motors
and some 460V motor starters to be operated continuously

- at voltages below their minimum rating. Therefore the
-proposed setpoint is not satisfactory. '

The licenses submittal of April 30, 198112 points out

. that the analysis does not consider the automatic

operation of newly installed voltage regulators which
will maintain the 4160V bus at 4100V when the grid is
at its minimum analyzed valve. However,’ credit cannot
be given for the regulators since they have a Timited
voltage regulation ? +10%) and there are no Technical
Specifications Limifin$ Conditions for Operation (LCOs)
regarding plant operation should the regulators be -
bypassed or out of operation.

*The voltage protection shall include coincident logic
to preclude spuridus trips of the offsite power
sources.

The proposed modification incorporates a two-out-of-
three coincident 1ogic scheme. thereby satisfying this
criterion. . . ‘

. "The time delay selected shall be based on the follow-

ing conditions: - A

a. "The el]oWabIe time delay. including margin, shall
not exceed the maximum time delay that is essumed
in the FSAR accident analysis."

\ . The proposed maximum time delay of 10 'seconds
(+0.1 seconds) does not exceed this maximum time
delay.?

b. "The time delay shall minimize the effect of short-

duration disturbances from reducing the unavaila- -
bility of the offsite power source%s).'

. The licensee's proposed minimum time delay of
10 seconds is long enough to override any short,
inconsequential grid disturbances and voltage dips .
caused from the sterting of lerge motors.

C. "The allowable time duration of a degreded voltage .
condition at all distribution system levels shal)
not result in failure of safety systems or compon-
ents."
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A review of the licensee's voltage analysis indi-
cates that the time delay will not cause any fail-
ures of the safety-related equipment.

- 4, “The voltage monitors shall automatically initiate the
disconnection of offsite power sources whenever the
" voltage setpoint and time-delay 1imits have been
exceeded. - L .

A review of the Iicensee S submittals confirms that ‘this
-criterion is:ggt;_

5. The voltage monitors shall be designed o satisfy the
requirements of IEEE Standard 279-1971.* A
Ne
The licensee has stated in his proposal that the modi- .
fications are designed to meet or exceed IEEE Stan-
~dard 279. - - . -

6. “The technical specifitations shall include Iimiting
conditions for operation (LCOs), surveillance require-.
ments, trip setpoints with minimum and maximum 1imits,
and allowable values for the second-levei voltage pro-
tection monitors.” :

" The licensee s proposal for technical specification
changes includes all the required items for the second-
. Tevel protection monitors. However, there are no LCOs
governing plant operations should the rfegulators be
bypassed or out of service. . o7

\___

. The second NRC staff position requires that the system design auto-
matically prevent load-shedding of the emergency buses once the onsite
-sources are supplying power to all sequenced loads. The load- shedding must
also be reinstated if the onsite breakers are tripped.

The existing undervoltage relaying scheme for the emergency buses ,
already has these features incorporated. The second-level undervoltage
protection will be blocked automatically when the emergency buses are being
fed from the onsite sources. . ) .

The third NRC staff position requires that certain test requirements
. be added to the technical specifications. These tests were-to demonstrate
the full-functional operability and independence of the onsite power
sources, and are to be performed at least once per 18 months during shut-
down. The tests are to simulate loss of offsite power in conjunction with
a safety-injection actuation signal, and to simulate fnterruption and sub-
sequent reconnection of onsite power sources. These tests verify the proper
operation of the load-shed system, the load-shed bypass when the emergency
diesel generators are supplying power to their respective buses, and that
there is no adverse interaction between the onsite and offsite power
sources.
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The testing procedusis proposed by the licensee comply with the full
intent of this position. Load-shedding on offsite power trip is tested.
Load-sequencing, once the diesel generator is supplying the safety buses,
is tested. The time duration of the tésts (equal to or greater than 5 min-
utes) will verify that the timé delay is sufficient to avoid spurious trips
and that the load-shed bypass circuit is functioning properly.

4.0 CONCLUSIONS

) Based on the information provided by JCP&L, it has been determined
that the installed modifications do not comply with NRC &taff position 1.
Certain 480V motors may operate at voltages below their minimum ratings at
the present second-level undervoltage relay setpoint, when the offsite grid
is at its minimum analyzed valve. Credit cannot be given for the installed
voltage regulators as the regulators provide limited regulation (+10%) and
there are no LCOs governing plant operations should the regulators be
bypassed or out of service.

?

The existing load-shed circuitry complies with staff position 2 and |
will prevent adverse interigtion of the offsite and onsite emergency power
systems. - )

: The proposed changeé to the technical specifications adequately test
the system modifications and comply with staff position 3. The survefllance

requirements, 1imiting conditions for operation, minimum and maximum 1imits

for the trip—setpoint, and allowable values meet the intent of staff posi-
tion 1. - - L

. iluis therefore concluded that the sétpoint of the installed second-
level undervoltage relays is not acceptable. The proposed changes to the
technical specifications are acceptable, except for the second-level under-
voltage relay setpoint. )
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