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TELEPHONE 202-487-7800
CABLL ADORESS
LEBWIN,WASHINGTON, D.C.
TELEX: 440274

TELECOPIER!
202:487-7843

RANDALL J, LeBOEUF,JR, 1929-1978

August 3, 1979

Director of Nuclear Reactor Regulation
Ziemann, Cheif
Operating Reactors Branch No. 2

Attention:

U.S. Nuclear Regulatory Commission
Washington, D.C.

Subject:

Dear Mr,.

Mr.

Dennis L.

20555

Undervoltage Protection

RG&E Ginna Nuclear Power Plant

Docket 50-244

Ziemann:

HORACE R.LAMB 19341977
ADRIAN C.LEIBY 1952-1978

140" BROADWAY
NEW YORK,N.Y.10008
TELEPHONE 212-269-1100
CABLE ADDRESS
LEBWIN, NEW YORK
TELEX: 423418

47 BERKELEY SQUARE

LONDON WIX 8DB, ENGLAND

TELEPHONE O1-4923-7331
TELEX: 289885

As Counsel for Rochester Gas & Electric Corp-
oration we enclose the following letter (including 3 copies
for your convience) in response to your letter of July 12,
1979 concerning Undervoltage Protection at the RG&E Ginna
Nuclear Power Plant.
Single Line Diagram Train A for Existing Undervoltage
System," and Enclosure A, "The Ongoing Evaulation of Safety
System Integrity," which the licensee has requested be
treated as proprietary and be withheld from public dis-
closure in accordance with the applicable rules and regu-

- lations of the Commission. The request is ‘submitted by
. affivadit of Mr. L. D. White, Jr., Vice President, Electric

It is accompanled by Figure 1, "A

and System Production, Rochester Gas.and Electric: Corpoxr-

ation.

KLS% F@r

This material is proprietary as it contains trade
secrets and commerical information held in confidence by its
owner, Rochester Gas and Electric Corporation, is information

Note :
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of the type customarily held in confidence by its owner due
to its unique nature; has been transmitted to us and to you
in confidence; it not generally available in public 'sources;
and the public disclosure of which would cause substantial
harm to the competitive position of the owner, Rochester Gas
and Electric in that it has high commerical value developed
with substantial expenditures of effort and money by its
owner which could not be easily dupicated by others.

Therefore, pursuant to 10 C.F.R. Section 2.790 of
the. Commissions Rules of Practice and Part 9.5 of the Com~
missions Regulations, we request that the enclosed Figure 1
and Enclosure A be withheld from public disclosure.

Very truly yours,

et e

Robert S. Faron

LeBOEUF, LAMB, LEIBY & MacRae
Attorneys for Rochester Gas
and Electric Corporation

Enclosures
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ROCHESTER GAS AND ELECTRIC CORPORATION e« 89 EAST AVENUE, ROCHESTER, N.Y. 14649

TELEPHONE
AREA coDE 716 546.2700

. July 31, 1979

Director of Nuclear Reactor Regulation
Attention: Mr. Dennis L. Ziemann, Chief

Operating Reactors Branch No. 2
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Undervoltage Protection
! R.E. Ginna Nuclear Power Plant
Docket No. 50-244

Dear Mr. Ziemann:

In response to your letter of July 12, 1979 the following
letter is submitted.

Question 1. Provide the voltage setpoint trip and time delay and
the tolerance on the 4160 volt side for the second
level voltage protection monitors in the Technical
Specification.

Response: As shown on the enclosed single line for train A
(from our submittal of May 1, 1978), the undervoltage
load shedding and sequencing system is entirely at
the 480V level. Since there are no 4160V safety
related loads, there are no undervoltage protection
monitors for the load shedding and sequencing system
at that level. .

Question 2. State the operating modes, total number of channels,
and number of channels to trip on the under-voltage
degradation protection system. Refer to Table .
3.3-3, NRC letter, "safety Evaluation and Statement
of Staff Positions Relative to the Emergency Power
Systems For Operating Reactors," June 2, 1977.
Describe the coincident logic used.

Response: The operating modes, total number of channels, and
number of channels to trip are described in our
Application for Amendment to Operating License is
enclosed with this response. The coincident logic
used in this design is described in our submittal to

you, dated July 24, 1979, under the subject "Amendments
to Prlor De51gn Modlflcatlons on Undervoltage Protection

Systems.'
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ROCHESTER GAS AND ELECTRIC CORP. SHEET No.
DATE July 31, 1979
TO Mr. Dennis L. Ziemann, Chief 2

Question 3. State the channel check frequency. Describe more
fully the bases for performing the channel functional
tests monthly. Give the operating modes in which
surveillance is required.

Response: The subject undervoltage monitoring system does not
supply inputs to either the Reactor Protection
System, or the Safeguards Actuation System and
therefore is subject to checks associated with those
systems. Our enclosed Application for Amendment to
Operating License as well as our submission to you
dated December 22, 1977, describes the simulation of
loss of voltage and degraded voltage to be performed
during refueling shutdowns. The system reliability
of the proposed design has been analyzed and the
sensitivity to variation in component reliability is
considered. This analysis (Enclosure A of this
attachment) assumes an approximate one year interval
between functional tests.

Queétion 4. Describe the extent to which the design of the
voltage monitors of the second~level protection meet
IEEE Std. 279-1971,

Response: The applicability of IEEE Std. 279-1971 to this
system is discussed in Section 6.6 of our submission
to you dated July 21, 1977, under the subject "Design
Analysis for the Addition of a Second Level of
Undervoltage Protection."

Pursuant to Section 2.790 of the Commission's Rules of
Practice and Part 9.5 of the Commission's Regulations, we request
that the enclosed Figure 1 and Enclosure A be withheld from
public disclosure.

Very truly yours,

e .

L. D. White, Jr.

Subscribed and sworn to before me
on this 3/°* day of July 1979.

Ko Dhorin fZrronnr

ROSE MARIE PERRONE
NOTARY PUBLIC, State of N. Y., Monroe County
My Commission Expires March 30, 195’.9..
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

* e K K
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f . MEMORANDUM FOR: TERA Corp.

, FROM: US NRC/TIDC/Distribution Services Branch

SUBJECT: Special Document Handling Requirements

, 7/ |
X1, Please use the following special distribution list for the
attached document.

Ltr @mé%
NSZC ' :
LPOR

- —mesramn w ® T %

2. The attached document requires the following special
considerations:

[:] Do not send oversize enclosure to the NRC PDR.

, D Only one oversize enclosure was received - please
' return for Regulatory File storage.

" ' 25

Proprietary information - send affidawit only to
the NRC PDR

[:] Other: (specify)

e 7@/@/)

ce: DSB Files IDC/DSB Authorized Sig Cure
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NOTE TO NRC AND/OR LOCAL PUBLIC DOCUMENT R06MS

]
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The following item submitted with letter dated S '3" 79

from SDHhOCUF p N is being withheld from public

disclosure in accordance with Section 2.790.

, PROPRIETARY INFORMATION ,

1

Fig. | & Enet. A dedling with SaFety
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ENCLOSURE A

Ongoing Evaluation of Safety System Integrity

.Introduction

It is the purpose of this analysis to provide‘a method-
ology for ongoing review and assessment of Safety System
integrity. This methodology is based on detailed review of
the system design coupled with the results of plant specific
agd industxy opgrating experience and test results as they
become aéailable during the operating life of the plant.

The most itable figure of merlt for this type of analysis
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As w111 be shown for*the ‘Load"- Sheddlng and.Sequencxng

Vi Ly ¢ .V‘

componenés,
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"best esmlmate" of avallabgﬁ%ty éﬁ the most current data,
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but to also hetérmlne the'"sen51tiV1ty“ of this figure of
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merit to the uncertainties in the input data. Since there
is almost no available information or published estimates of
uncertainty in industry data, such estimates must be based
on engineering judgement and the experience of operating,

maintenance, and test pexsonnel.

Quantitative Methods

Quantitative methods for estimating individual component
availability are in conformance with section 5.1.2 of IEEE

Std 352-1975 for failures which can only be detected during




IIX

periodic testing. Component failures which are self annuciat-
ing are considered using best estimates of failure rate and

associated "down time".

The system availability is considered to be the product

of all component availabilities.

n (_’ . ‘{_, -, I ’
- Pt T w{w"(/«w\
= o A. G/W
Bs T =1 By WZ(A

This approach accounts for all single failures and any

combination of failures that may occur when the system is

called upo""to"«funct'i'oﬁ,."z O T s 180
BRI CORTAINS
jr\i‘t.rq =5 ;.-3. ;\‘mﬁf}iﬁ“.“’" :
System Descr;ptlonwliﬁJ,g é@%zj?ﬂﬁ$t§ﬁ}ﬁi
AP ;iAo
The LoadiShedding, tand §equenc1ng ystF détects the
~ -~ e \
loss of voi&%g%?bk‘ he Class! IE 480V ;bugesiopens the feedex
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breakers t0'{alljsdfety related loads:and, blocks~the Safety
JUidse §idi. Vg‘}!".\:f__x{ ?L.«”‘i:\:},{)
Injection rtl gysequence gqt?} bus,yoltage is restored
SUGRESER Ay ARl
If a Safe In;e tion §i al 3 _presg t, the system resets
{

i
T (:";'”*‘,'31' 35 B W
55 AN

s'el generators and the
Engineered Safety Features are loaded on the bus in proper
sequence by the Agastat time relay relays. It is impoxtant
to note that the load shedding and sequencing relay logic is
an integrated system of prrmary and auxiliary relays. This
is a significant consideration when evaiuating the degree to
which the addition of coincident Yogic improves system
availability. The requirement for coincident undervoltage
logic, as stated by the NRC in their letter of June 3, 1977

applies only to the initiating, undervoltage relays. The
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NRC Staff has never proQided a ‘'quantitive basis for this
requirement. Since the only system failures which are
mitigated by this modification are those due to the failure
of fuses, potential transformers, or undervoltage relays, it
is of very limited value in increasing system availability.
It isishown ﬁowever, that the system availability is highly
sensitive to the uncertainty in auxiliary relay failure
rates. Because of this sensitivity, it is recommended that
the design modification of this system, proposed by the RG&E
Electrical Engineeriﬂg Gfoup in August 1978, and reviewed
and approve-‘,g;‘io,yg tl{%ﬁ\f}‘i@;qafggl&'rl ’s‘;\l:?é;lled during the 1980

‘ Ay e % n ’
refueling sh 1{down'.§ 3!330 'g/ ; ? ; !’i‘ai%@‘%\i

‘ durlng test and maintenance activi
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S IPERTARIAT S A L g e .
The passivé ;eg nts an‘;hls system anégfpses, potential
¥ty ey IRt ey wene o o
transformersw; leffter natlons,gand énclosuresil Normally
P B E PRI I R RS I P R

such component D AYE lgflxgrellable\a?d contribute negligibly
LRI uss..n i M

to the sysFET—ﬁai;qn E§a> ﬁpwe%‘ﬁ fuses are often pulled
i 14

e
v CURP S U,
£

ies. This can result in
abnormal wear and tear on fuse clips, and possible errors
when the fuses are replaced. Thus a large uncertainty

should be attached to fuse reliability data.

The active components in the system are electromechanical
relays. There are induction disk type, U.V. relays (CV7),
auxiliary relays (MG-6 and BFD), and Agastat time delay
relays. 1In addition, SG type relays are used to monitoxr DC
control voltage. The switchgear that is controlled by this

system is not within the scope of this evaluation. Active
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components are inherxently subject to a greater diversity of

failure modes than passive ones and thus greater uncertainty

v

in failure rate data. i

Detectable and Undetectable Failures

Failure of potential transformers or A.C. fuses is self-

annunciating in the existing system, since they activate the

~undervoltage relays. The D.C. fuses are monitored and

alarmed., Thus there are no undetectable failure modes for

TP LU

there WLll,?e a perlod conservatlvely estimated at one day,
22 ey P i) ? Aie “
ROTHE ARY -AREA TIOY

g &

for repair and replacenent e

ANDD SHALL G5T DE R-{EASH

Failure of rel ays durlng the pe i6die test)lnterval

-‘-——_

the passivi-pompongnﬁfnr)HOWﬁver,folloglng any such failure

A M,’zm AR B ST r;'.‘“ i atw

must be considéred undetectable=(a1thoughisome failures
41?‘ TED *UDTToA Ben 510010

might be self annuncxatlng)?andlane treatedk;pigéqordance

fn 5v~(~

with IEEE @52—?935",:8@ lé?l 5'-’182 A“\m

Component invf ;bﬁlllty,} I\PORA EQN ' )

Available Industxy Data

Failure rate data used in this analysis are taken from

IEEE std 500-1977, TEEE ‘Nuclear Reliability Manual. The

span of failure rates considered here is from the "recommend"

to the Ymaximum" value. Availabilities calculated from the
"maximum" failure rates are referred to as "worst casé"

values. The uncertainty in the availgbility is considered

to be conservatively enveloped in the span between "recommended"
and "worst case" values. Ginna operating experience may

provide a sufficient basis for a less consexvative estimate







of uncertainty. In all cases the consistency of the industry

data with Ginna operating experience is considered.

2. Potential Transformers

All failures are assumed self annunciating and the mean

time to repair is estimated to be one day.

0.5360 failures/10° hr Recomended :
IEEE Std 500-1978 g o fajlures/10° nr Maximum
App, (Recommended Availability) = 1 - 0:336 ¥ 24 o4 99999
6
THIS REPORT CONTAINS
i LU fTAINS
PDADRDITTARY  INCADS na
i v DAY iy pen2 e foT
App, (Worst Case&£5éilab113%y)“Lrl’utﬁ'drﬁu24 = 0.99981
- ARpiS oriant B R — -
AND BY TR 529:: oS EASED
AN WEAIE R o Bany pvary
These resu tS'appear t6 be' conservatdive! when Ginna
| VT TME SURTYON  Besmonins
experiencelis¥conside ed.. Ehe currentﬂ"beﬁttestlmate for -
AR R A TAT R sl niatar:
cinna i XppRBTAEETER GAS AND
El CoThIN r 2Vs
L!..f.()?i%ib C{)i Pag\r‘i—{(}:j&Q8 failures/10% hrs.
3. Fuses 0.03 failures/lo6 hx Recommended
0.3 failures/lo6 hx Woxst Case
AFl = 1 -03 X 24 hx 0.99999 Recomended
10% nr.
Ap, = 1 = ;3 X 24 . 0.99999 worst Case
10°




These results appear to be conservative when Ginna experience

is considered. The current best estimate for Ginna is:

0.0060 failures/10° hr.

6

Relays 0.102 failures/10° hrs. (Recommended)

12.04 failures/lo6 hrs. (Maximum)

availability based on one year periodic test interval
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AR2 = 0,94726 Viorst Case

There has been one operational auxiliary relay failure
during ten years of testing at Ginna. Assuming this relay
was. inoperative for one half the test interval (6 mo.), this

yields an availability,

A- 40X310-05 _ ., _ 0.5

R340 x 10 400

1

0.99875
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This result falls between the recommended and "worst

case" availabilities calcuﬁate@ using IEEE-Std 500 values.

‘This gives some confidence in the conservatism of the industry

data. However, thefe have been several relay malfunctions
which, although not resulting in operational failures have
indicated the potential for such fai%ﬁres. It is therefore ‘
prudent to consider the "worst case" availability as the

lower limit on the uncertainty of the data.

System Analyses

‘!51 ?; r}q - .
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‘The arrangement of the existing system is shown in

Figure 1. The availability of éhis system is given by

R - q LT
Ag (Existing System Availability) = A pp A7p A R

where p = ( # of potential transformers) = 2
q=( # of fuses) =5
r = ( # of relays) = 30
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The availabilities of cables, terminations, and enclosures

is considered to be unity.

Ag, (Recommended Value) = (.99999)% X (.99999)5 x (.99955)30

Ag, (Worst Case) (.29981)% X (.99999)° x (.94726)30

(.99962) X (.99995) X (.19682) 0.19674
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It should be noted that the NRC Staff requirement for
coincident undervoltage logic would only mitigate failures

due to the CV 7 U.V. relays,not failures in the auxiliary

{

relays. This comment applies also to the scheme proposed by

Dasgupta and Murphy.

2. The Proposed System

The general arrangement of the proposed system is shown

in 'Figure 2. This system will function if one of each pair

.99998 X .99995 X .98659 = 0.98652




of corresponding relays operates. .The general relation for
the availability of two components in an "OR" configuration
is,

+ A, - A

2 A
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Since all relays are assigned the same availability in
this analysis, this expression may be simplified as shown,
A, = A (2 ~ 1)
It is necessary for ten relay pairs (loss of voltage

and second level)lto funcioniin /it in each of
PHES TATEA T TS

four arrangementsaP-The fourxarrangempnts epxe ent the
SR (AR ;3\:%‘51"fsu‘{\]!a}

primary and backuppprot%ctl?n on_each, of iﬁoiPu$§j: The

AT oo nRLnASE

system ava11ab111¥ £6T hlé'schéhe i%agibzi‘ﬁy,

b}

WD ail ORad 2agl EXGEPT
i S, e rrd0 T 40Ty

WL AR WRLT TER PERMISSION

oF R%Ci’it ’?E‘? GAS AND

The effecti~of~£ avag Yy is negligible. -
PECTRIC  CORPURATION: -
There are however ten Agastat and BFD relays,. which.reémain
unmodified in the proposed design, all of which must function.

~Accounting for these, the final system availability is given

by,

a__ =20 (2-n)*0
Recommended Value A = ,99955 : Ars = 0.99550
Worst Case Value A = ,94726 Ars = 0.52036
Ginna Experience A = .99875 A__ = 0.98751

rs
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A comparison of the existing and proposed designs is shown

below.

Existing Design Proposed Design
Recommended Value 10.98652 0.99550
Worst Case 0.19674 v0.52036
Ginna Experience 0.96310 t 0.98751
Conclusion

Itvis concluded that the availability of the proposed
design offers a distinctly higher tolerance to uncertainty
in relay failure rate. The tolerance of higher failure
rates will become more signific;nt as these components age.

It is recommended that the design be modified as proposed.
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