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MEMORANDUM TO: E. WEISS, S/C, EELB ‘03 NOV. 1883*°
FROM: C. MORRIS, EELB

IN RES: CONCURRENCE IN IN 93-XX: gnnssg"vp}.'mcz“g!mr_:sm?qu
FHANGES § ' e S
Yesterday you returned to me the latest version of the subject
information notice initialed by G. Marcues, B/C, OGCB and B.
Grimes, D/D, DORS, et alii, together with a note saying, " Please
review this and let me krow 'f it is O.K. by you. Eric.”

It is not, and not because I find any errors in the remaining
text, but because my principle concern with the undervoltage
relay set point problem, which I told you of, orally in March
1653, and in my memorandum to you of 19 April 1883, has been all
bu. eliminated. Only the most experienced reader, the most
curious and the most persistent, will be able to suspect its
presence when he reads the version you returned to me for my O.K.
The public will not.

Anticipating these spines and elisions, | am, after all, as you
have often told me, an experienced reviewer, I had already
diluted and tempered the substance of my concern, which I will
again restate now, and only now, so as to avoid the
anticlimactic.

My principle concern, when ] reviewed the many examples of
undervoltage relays set too low, was that they had continued for
80 long, &and in so many plants, and despite repeated reviews by
the licensee and his contractore, and by the NRC staff, continued
to recur.

I pass over your reaction, then, to my observations, to come to
my present concern. Calculating undervoltage setpoints should be
within the competence of undergraduate electrical engineers. It
sppears not to be. Either then, the licensee engineere are
incompetent, and some NRC etaff, or there are factore present ot
which 4 am unaware. Either way, an investigation is warranted. I
proposed just such a task i) my April 19th memorandum to you.

1 do not expect you or the branch chief to agree with me. After
all, W. Kussell, A/D, ADT, found my remark about the pereistence
of so many improperly set undervoltage relays, namely that it was
an awe-inspiring circumstance, inflammatory and inappropriate. He
did not change his opinion when I insisted that it certainly was
awe-inspiring and that something should be done. You are
therefore politically correct and can rest easy.




To conclude, I could accept the present innocuous version of the
subject IN, provided I could place on the concurrence page a
sentence to the effect that while there is nothing to object to
in what remaine, there ie much to object to in what does not. If
this is too high a price for my concurrence, ,lease remove my
name from the concurrence page. I should of course be more than
happy to remain as the technical contact. .

EELB
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NRC INFORMATION NOTICE 93-XXXX: UNDERVOLTAGE RELAY SETPOINT / w\'c"‘a :
CHANGES
ADDRESSEES

All holders of operating licenses, or construction permits, -and
vendowrs for nuclear power plants.

PURPQSE

The U.S8. Nuclear Regulatory Commission (NRC) is issuing thie
Information Notice (IN) to alert addressees to continuing
discoveries of undervoltage relays (UVR) with setpointe too low.
Other licensees have found thermal overloads (TOlg, that are iee
smett. UVR and TOL protect safety loads during graded grid

voltage (DGV) episodes. 4
A Yoo - ok s

t is expected that recipients will review the information herein
for applicability to their facilities, and consider actions to
evoid similar problems. However, suggestions contained in this
IN are not NRC requirements; therefore, no specific action or .
written regponse is required.

~
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g fUt.ilitio. have, in the last few years, initiatéd extensive

g that define the design of their facilities.
! for these init.atives has been the consisten
§

safety system functional inspections (SSFls)/and safety system
outage modification inspections (SSOMIa) thaf some licensees hav
made inappacpriese plant modifications which  have affected the
functionality of safety systems. e -y i) &
ha h e anass k . P R e ng of the & I
»: gémr>>The NRC inspection findings prompted many censees
to review and reconstitute their design bases. [AtTa :
icensges who h ‘;iggpvsfé- 8.7
iencies”in theip-tnsi electrical did
8 a result of earlier deficiencies, the
eveloped the electrical distribution system (Fr¢ad>inspection X
(EDSFI‘5. to evaluate the EDS. Since 1989, the NRC has performed
over 50 EDSFls, and has found design weaknesses in several areas
including, UVR setpointes for DGV. Between May 1990 and January -

1993, oyer 30 licensees have written to the NRC about changing
UVR logitointl. They have found that the UVR setpoints were set
80 low at safety loads have not been protected the grids

<eswr experienced DGVs. \ E E\\‘E'
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An additional licensees discovered a related deficioncu‘ TOL

probielone mlis ety st sk doe o,

DGV end UVR set points have been extensively reviewed before,

beginning with &ach plant‘e initial EDS deeign. In August 1876,

the NRC wrote generic letters to all LWR licensees concerning the

need for )icensee cvaéu1t on of potential generic implications og'Alﬂtle.
Millastone events ained degraded grid voltage episodes.

Fob bW ng i e e 3
On June 2, 197%

oL iewed-Ltheir- V-8t -pointe —as-did the HNREC

the staff. as part of multiplant action (MPA) MPA-23, estated the
staff's position that all licensees must have a second level of
under voltage protection with a time delay. On August 8, 1979 the
NRC by generic letter, as part of MPA-48, requeested all licenoool
to determine the capability of the offsite power system to
operate all required loade within their voltage ratings undur all
conditions within their design basie. UVR setpoints were
necessarily reviewed n each of these occasions. In 1881, tre NRC
issued Branch Techn.cal Position, Power System Branch-1, wliich
regquired, among other things, the addition of a zecond UVR with
an associated time delay.

‘Betwegg:;;;; aé;!;EQO two INy, which discussed UVR set pointn

amonget other conccrn.. were issued by the NRC:
1. IN 84-02,"0Operating a Nuc ar Power Plant at Voltage Levels
Lower than Anelyzed'§ Jan 1984.2
2. IN 81-28, Supplemont 1, Do?icicnc1el Identified During
Electrical System Functional Inspectionsﬁy Sept. 14, 1992‘?
In addition, because some of the DGV problems JEcurred ag a
result of inadequate control over the design process, thc NRC
issued Generic Letter B8-15 on Sept. 12, 1988, entitled,”Electric ThAges

r_)Power Syatem--’l‘nadequntz'bontrol Over Deaicn Processes. W Gﬂd\
For e VRC lheos revcned prrviedf
Oee:::zgi$'T‘chnicul Specificaticn chnn‘zv concer
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setpoints, as
reviewed-and approved them.
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nnecessa trips with the
pment. L nsees d a
roblems inad ate 525/’}.6
R ootpoi t concerns have curred

blc to ti
licensee

should con;%ﬂnr the inc

attendan allengees
con- the reage
ages and

{ 1f you have any Questions
about the information in this notice, please contact the
technical contact listed below or the appropriate NRR project
manager.

Brian K. Grimes, Director
Division of Operational Events Assessment
Office of Nuclear Reactor Regulaticn

Technical Contact: C. Morris, NRR
(301)-504-2778
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ATTACHMENT 1

Eartial List of UVR Set Point Revision Notification and
Technical Specificetion Change Proposals for 1988-1993

Event Notification Licensee

Number

11374
14043
© 00000

14780
16540
17121

18322
168466
18892
19023
20021

20435
20503
20542
21681
22281
22498
22534

22580
22656
22847
22818

23148
23181
23338
23365
23385
23438
23452
23576
23784
23932
00000
24229
24384

(TOL)

(TOL)

Pilgrim 1
Pilgrim 1
Pilgrim 1

Cooper 1
Cryetal River 3
Robineon 2

Oconee 1,2 and 3
McGuire 1 and 2

St. Lucie 2

Haddam Neck 1

Calvert Cliff 1 and 2

Ft. Calhoun
Kewaunee 1
Salem 2
Dreeden 2 and 3
Dresden 2

Zion 1 and 2
Haddam Neck !

Indian Point 3
Dresden 3
Washington Nuclear 2
Washington Nuclear 2

Vermont Yankee
Quad Cities 1 and 2
LaSalle 1 and
LaSalle 2
Crystal River
Grand Gulf
Comanche Peak
Crystal River
Zion 1 and 2
Byron 1 and 2
Callaway
Crystal River
Dresden 2 and

QN o N

W

Event Notification
Date

January 30, 1988
November 18, 1888
June 30, 1888

February 17, 1988
September 8, 1988
November 16, 1988

April 24, 1880
May 14, 1890
July 14, 1880
Au‘u.t 2 » 1880
December 6, 1880

February 12, 1981
February 20, 1881
February 27, 1891
August 23, 1891

November 20, 1991
December 18, 1881
December 27, 1881

January 9, 1982
January 22, 1882
February 19, 1982
March 1, 1882

April 1, 1892
April 27, 1882
April 29, 1882
May 1, 1982
May 11, 1982
May 13, 1892
June 4, 1882
July 2, 18982
July 24, 1982
July 23, 18982

September 14, 1892

October 6, 1882

i



IN 83-XX
April XX, 1883
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Attachment 1 ( continued )

00000 Prairie Jeland 1 & 2 November 6, 1882
00000 St. Lucie 1 November 30, 1882
24757 Maine Yankee December 15, 1982
00000 Diablo Canyon 1 and 2 December 22, 1882
24845 Point Beach 1 and 2 Jarceary 7, 1883
22658 Dresden 3 January 22, 1983
25248 (TOL) Pilgrim March 28, 1983
25362 South Texas Apri) 6, 1983

EEN numbered 00000 concern licensees whose UVR set point
notifications to the NRC are carried by other files; e.g.
LERS,licensee letter etc., and whose EN nurbers, if any, are not

known.
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RISCUSSJON

For many years the NRC has reviewed and ap:rovod Technical Specification
changes concerning UVR setpoints. | These have contiried to submitted and a
partial 11st of these is attached. ¥ The continuing need to raise the UVR
setpoints is of concern for two reasons. First, the NRC staff has given the
issue substantial attention and yet the problem hgm persists. Second, the
problem {s perhaps indicative of inadiqiate control of the design process.

This information notice requires ne specific action or written response. If
you have questions about the information in this notice, please contact the
technical contact 1isted below or the appropriate NRR project manager.

N
X 4D
NOTES: q’;‘&‘)’
&
The statements using the word "should" are inappropriate for an information ","08"’
notice because the notice should mot contain requirements. o v/

N
The statement regarding "on occasions safety loads have been exposed to X & A% }M’
sustained voltages below their ratings® is unsupported conjecture. P ML% Y

The main point of the conclusion is pervasiveness of the UVR setpoint problem

and not how to find an acceptable UVR setpoint.
A X e L

¢
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R UNITED STATES 1 seruehl,

' ' NUCLEAR REGULATORY COMMISSION M O R
OFFICE OF HUCLEAR REACTOR REGULATION
' WASHINGTON, D.C. 20555

December 21, 1993

———

NRC INFORMATION NOTICE 93-99: UNDERVOLTAGE RELAY AND THERMAL OVERLOAD
SETPOINT PROBLEMS

Addressees

A11 holders of operating l1icenses or construction permits for nuclear power
plants.

Purpose

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information
notice to alert addressees to continuing discoveries of undervoltage relay and
thermal overload setpoints that are set too Tow. It is expected that
recipients will review the information for applicability to their facilities
and consider actions, as appropriate, to avoid similar problems. However,
suggestions contained in this information notice are not NRC requirements;
therefore, no specific action or written response is required.

Background

In August 1976, the NRC wrote generic letters to all LWR licensees re?arding
the need for licensees to evaluate any generic implications of several events
at the Millistone site invo]vin? episodes of sustained degraded grid voltage.
On June 2, 1977, as part of multiplant action MPA-23, the staff stated its
position that all licensees must have a second level of undervoltage
protection with a time delay. (During degraded grid voltage episodes,
undervoltage relays and thermal overload protective relays protect the safety
equipment.g In a generic letter dated August B, 1979, the NRC requested all
Ticensees to determine the capability of the offsite power system to operate
a1l required loads within their voltage ratings under a1l conditions within
their design basis. The licensees reviewed their undervoltage relay setpoints
on each of these occasions. In 1981, the NRC issued Branch Technical ;
Position, Power System Branch-1, "Adequacy of Station Electric Distribution
System Voltages," which discussed, among other things, the addition of a
second undervoltage relay with an associated time delay. Between 1981 and
1992, the NRC issued two information notices, in which it discussed
undervoltage relay setpoints and other concerns:

1. IN B4-02, "Operating a Nuclear Power Plant at Voltage
Levels Lower than Analyzed,” issued January 10, 1984,

2. 1IN 91-29, "Deficiencies Identified During Electrical Distribution
System Functional Inspections,” issued April 15, 199].

9312150073 |



IN 93-99
December 21, 1993
Page 2 of 3

3. 1IN 91-29, Supplement 1, "Deficiencies Identified During
Electrical Distribution System Functional Inspections,® issued
September 14, 1992.

In addition, recognizing that certain degraded grid voltage problems resulted
from inadequate control over the design process, on September 12, 1988, the
NRC 1ssued Generic Letter 88-15, entitled, "Electric Power Systems -
Inadequate Control Over Desion Processes.*

Description of Circumstances

Since 198%, the NRC has performed electrical distribution system functional
inspections at nuclear power plants. The NRC has found design weaknesses in
several electrical distribution system areas including undervolta?e relay
setpoints for degraded grid voltage. These are addressed in IN 91-29 and in
IN 91-29, Supplement 1. From May 1990 to January 1993, over 30 licensees
wrote to the NRC about inadequate setpoints. Licensees found that the
undervoltage relay setpoints were set so low that safety equipment would not
have been protected if degraded grid voltage had occurred. Three licensees
discovered deficiencies in which the thermal overload protective relay
setpoints were set too low.

Discussion

In the last few years, licensees began extensive efforts to improve the

adequacy and completeness of the set of design bases, design analyses, and

final design output documents that define the design of their facilities. The

licensees began these initiatives primarily because, during inspections such

as safety system functional inspections and safety system outage modification ;

inspections, the NRC consistently found that some licensees have made plant | agub LS

modifications which have affected the functionality of safety systems without ~ (!

makin? the appropriate setpoint change. The NRC inspection findings prompted (~v iaice' A
i

many licensees to review and yecons&itutc their design bases.

LN O

These reviews and the generic communication documents discussed above prompted
licensees to submit technical specification changes for undervoltage relay
setpoints that were discovered to be incorrect after the problem was created
for one of several reasons shown (see Attachment 1). Attachment 1 was
developed from 50.72 reports as a representative summary of the types and
number of problems encountered. Subsequent LERs may provide additional
information. Of the reports where the cause could be determined based on the
event report, design error was the predominant cause of the problem.

Licensees have generally found setpoint problems when the setpoints were
examined as a result of a special inspection or design basis reconstitution.
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This information notice requires no specific action or written response. If
you have any questions about the information in this notice, please contact
the technical contact listed below or the appropriate Office of Nuclear
Reactor Regulation (M ™) *roject manager.

rian K. Grimes, Director
Divisior of Ogerating Reactor Support
Office of Nuclear Reactor Regulation

Technical contact: C. Morris, NRR
(301) 504-2778

Attachments:
1. Representative List of Undervoltag;
Relay Setpoint Revisions ]1988-1993
2. List of Recently Issued NRC Information Notices
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IN 93-99
December 21, 1993
Page 1 of 2
r t Revision Notifications and
h 1s for 1988-1993
Event Notification [icensee Event Notification Date (Class
Number
' 11374 Pilgrim 1 January 30, 1988 1
7 14043 Pilgrim 1 November 18, 1988 5
J 00000 Pilgrim 1 June 30, 1988 1
¥ 14780 Cooper 1 February 17, 1988 5
£ 16540 Crystal River 3 September B, 1989 1
e 1N Robinson 2 November 16, 1989 1
7 led22 Oconee 1, 2 and 3 April 24, 19%0 -]
{ 18466 McGuire 1 and 2 May 14, 1950 1
© 18892 St. Lucie 2 July 14, 1990 2
19023 Haddam Neck 1 August 2, 1990 5
20021 Calvert C1iff 1 and 2 December 6, 1890 1
't 20435 Ft. Calhoun February 12, 1991 1
© 20503 Kewaunee 1 February 20, 1991 5
. 20542 Salem 2 February 27, 1991 2
- 21691 Dresden 2 and 3 August 23, 1991 5
. 22281 Dresden 2 November 20, 1991 1
T 22498 Zion 1 and 2 December 19, 1991 5
', 22580 Indian Point 3 January 9, 1992 5
. 22658 Dresden 3 January 22, 1992 5
- 22847 (TOL) Washington Nuclear 2 February 19, 1992 5
22918 Washington Nuclear 2 March 1, 1992 1
23148 Vermont Yankee April 1, 1992 &
- 23191 Quad Cities 1 and 2 fpril 7, 1992 5
- 23338 LaSalle 1 and 2 April 27, 1992 1
. 23365 LaSalle 2 Rpril 29, 1992 1
O 23385 Crystal River 3 May 1, 1992 5
T 23439 (TO0L) Grand Gulf May 11, 1992 3
©23452 Comanche Peak 2 May 13, 1992 1
< 23576 Crystal River 3 June 4, 1992 1
= 23784 Zion 1 and 2 July 2, 1992 5
T 23832 Byron 1 and 2 July 24, 1992 1
~ 00000 Callaway July 23, 1992 1
- 24229 Crystal River 3 September 14, 1992 1
-+ 24384 Dresden 2 and 3 October 6, 1992 5

*TOL = Thermal Overload
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IN 93-99
December 21, 1993
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Event Notification Licensee Event Notification Date Class
Number
%2 00000 Prairie Island 1 & 2 November 6, 1992 |
€ 00000 St. Lucie ] Movember 30, 1992 1
7 24757 Maine Yankee December 15, 1992 5
£ 00000 Diablo Canyon 1 and 2  December 22, 1992 1
. 24845 Point Beach 1 and 2 January 7, 1993 1
© 25248 (T0L; Pilgrim March 29, 1993 Y
v1 25362 South Texas April 6, 1993 ﬁ
L2

S aloam ’“Uf§ 20 19>

Events Notification Number-00000 Lizensees whose undervoltage relay setpoint
notifications to the NRC were reported by LERs, licensee letter, etc., and
event notification numbers if any, were not known.

Class Definitions:

Undervoitage Relay setpoints were found to be incorrect because of
design errors.

& Undervoltage Relay setpoints, as found, were not the same as required by
the technical specification.

. Safety load circuit breaker thermal overloads or other trip setpoints
were too low because of design errors.

4. Safety load circuit breaker thermal overload, or other trip setpoints,
as found, were not the same as required by the technical specification.

S. Membership in one of the preceding four classes could not be definitely

established because of incomplete information in the event notificatien.
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LIST OF RECENTLY ISSUED

NRC INFORMATION NOTICES

Information Date of

Notice No. Subject Issuance Issued to

93-98 Motor Brakes on Valve 12/20/93 A11 holders of OLs and CPs
Actuator Motors for nuclear power reactors.

93-97 Failures of Yokes 12/17/93 A11 holders of OLs or CPs
Installed on Walworth for nuclear power reactors.
Gate and Globe Valves

93-96 Improper Reset Causes 12/14/93 A11 holders of OLs or CPs
Emergency Diesel for nuclear power reactors.
Generator Failures

§3-95 Storm-Related Loss of 12/13/93 A1l holders of OLs or CPs
Offsite Power Events for nuclear power reactors
due to Salt Buildup Tocated close to a large
on Switchyard Insulators body of salt water.

93-94 Unauthorized Forced 12/09/93 A11 holders of OLs or CPs
Entry into the Pro- for nuclear power reactors.
tected Area at Three

" Mile Island Unit 1 on
February 7, 1993

83-93 Inadequate Control of 12/08/93 A1l holders of OLs or CPs
Reactor Coolant System for nuclear power reactors.
Conditions During Shutdown

93-92 Plant Improvements to 12/07/93 A1l holders of OLs or CPs
Mitigate Common Depend- for nuclear power reactors.
encies in Component
Cooliig Water Systems

91-21, Inadequate Quality 12/07/93 A1l holders of Ols or CPs

Supp. 1 Assurance Program of for nuclear power reactors

Vendor Supplylng
Safety-Related Equipment

and all recipients of
NUREG-0040, "License Con-
tractor and Vendor Imspec-
tion Status Report® (White
Book).

OL = Operating License
CP = Construction Permit
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This information notice requires no specific action or written response. If
you have any questions about the informa*‘on in this notice, please contact
the technical contact listed below or the appropriate Office of Nuclear
Reactor Regulation (NRR) project manager.

Brian K. Grimes, Director
Division of Operating Reactor Support
Office of Nuclear Reactor Regulation

Technical contact: C. Morris, NRR
(301) 504-2778

Attachments:
1. Representative List of Undervoltage
Relay Setpoint Revisions 1988-1993
2. List of Recently Issued NRC Information Notices

Exception:

The stress laid by the initial reviewer on the degree of concern that
licensees and the staff should feel for such a widespread and persistent
problem, viz. low UVR set points, has been all but eliminated from the

present IN. (:>1

C.MORRIS
15 NOV. 93

Document Name: G:\SHARED\R3UNRELS.IN
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