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_ ¥ U.8. Nuclear Regulatory Commission
{ V%  Attn: Documsnt Control Desk

Mail Station F1-112

Wash.ngton, DC 2

Gentlemean: UJUNRC-2714

l CALLAWAY PLANT
’ DOCKET NUMBER 50 483
ADUITICNAL INFORMATION kEGARDING
REVISION TC TECENICAL SPECIFICATION TABLE 3.3-4,
"ENGINERFKED SAFETY PVEATURES ACTUATION sS8YSTEM
\ TON RLP SETPOINTS"

Bef: 1. Uaimn Electric letter to U.8. Nuclear
Kegulatory Commission, ULNRC-2539,
Decerber 20, 1991

[

| Att: Summrary of Bechtel Power Corporat.on

. letter to Unicr Blectris, BLUE-91-0004,

' "Callaway Nucl«ar Power Plant/Callaway

Degraded Voltag. “<*uoints,"

; Novemoer 14, 1%91

' 2. Summary of Design Inputs c¢f Revised
Degraded Voltage Safety Analysis and
Uncertainty Breakdowns

3. Summary of Union Electric Suggestion,
Oeccurrence, and Solution {SOS) Report,
508 91-0463

; in Reference 1, "nion Electric Company submitted
' the subject application for amendment to Facility
Operating License Number NPF-30 for the Callaway

Plant This amendment applicaticn rsguests a revigion
to Technical Specification Table 3.3-4, Functional
Unit 8.b, to revise the trip setpoint, allowable
va'ue, total allowance, sensor error, and "Z"-value of
the "¢ XV Undervoltage - Grid Degraded Voltage"
protection function o0 agree wirh the required design
values.

T e W T s .

Union Blectric herewith formally transmits
information wegarding the chance to the plant degraded
: voltage setpoints. This additional informa'ion is
provided at the reguest of Mark Pratte and ’rank Ash
of the NRC staff concerning the reasons for the change
and impact on plant voltages.
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STATE OF MISSOURT )
) S 8
CITY OF 87. LOUL1S ) ]

~aall C. Passwater, of lawful age, being first duly sworn
upon oath says that he is Manager, Licensing and Fuels (Nuclear) for
Union Electric Company; that he has read the foregoing document anc
knows the content thereof; that he has executed the same for and on
behalt of said company with full power and authority to do so; a 3
that the facts therein stated are tiue and correct to the pest of his
xnowledge, “‘nformation and bhelief.

> ‘.’/'/A /’;7 '/' ) _";{_ "‘
By —'é{”{d}.’ ’ fl' B I :
Alan C. Passwater ;
Manager, Licensing and Fuels ;
Nuclear !
SUBbCQIBED and sworn to before me this '?”V{""'"g:day F
Of f' F /tf;tﬂ 'f/ . - . . 19?“
) :
AR B &
WA dARA I PR TS S £l ) |
NOLARY YUty (STALE GF MHSSUURI )
W COMMISSION EXPIRES APIL 22, 1983 :
ST, LOUIS GOUNTY \
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T. A. Baxter, Esq.

Shaw, Pitimen, Potts & Trowbridge
2300 N. Street, N.W.

Washington, D.C. 20037

Dr. J. O, Cermak

CFA, - 1Inc,

18225-A Flower Hill Way
Gaithiersbury, MD 20879-5334

L. Robert Greger

Chief, Reactor Project Branch 1
U.S. Nuclear Regulatory Commission
Region 111

799 Roosevelt Road

Glen Ellyn, Illinois 60137

Bruce Bartlett

Callaway Resident Office

U.8, Nucliear Regulatory Commission
FR# (

Steedman, Missousi 5077

L. R, Wharton (2)

Oftfice of Nuclear Rerctor Requiation
.8, Nuclear Regulatory Commiesion

1 White Flint, North, Mail Stop 13E2)
11555 Rockville Pike

Rockville, MD 20852

Manager, Llectric Department
Misscurli Public Service Commissicn
P.O. Box 360

Jefrfersun Cit,, MO 65102

Raon Kuaoara

Department of Natural Resources
P.O. Box 176

Jeffersen City, MO 635402
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SUMMARY OF BECHTEL LETTER
TO UNION ELECTRIC, BLUZ-91-0004, NOVEMBER 14, 1991,
"CALLAWAY NUCLEAR POWER PLANT/
CALLAWAY DEGRADED VOLTAGE SETPOINTS"

The degraded voltage setpoints (nr the Callaway Plant
were established in Calculation H-8 using Calculation B-17
as a reference, The basis for the setpoints was the minimum
voltage av 4.16 kV buses NB0O1 and NB02 which would provide
92% of n.minal motor rated voltage on critical Motor Control
Centers (MCCs) as establish-d4 in Calculation B-§,
Calculation B-5, Kkevisior 2 established the Load Center
voltage needed to support the Motor Control Center voltage
requirementa, The load fluw calculation performed in
Calculation B-17 Revision 0 slhowed that in order to meet
those load center voltages identified in Calculation B-5,
required voltages at NBO1 and NB02 were 3656 kV each. The
degraded voltage setpoint was selected to be 3656/ (4200/124
PT ratio) or 104.85 V,

Concurrent with the initial setpoint determination in
March of 1984, the need to supply safety related loads with
~ne ESF transformer out of service was also guestioned.
Studies performed at that time indicated that such a
contingency could be handled with load reduction and Ly
vhanaging the taps above the 4.16KkV level. 8Since a change of
ESF transformer taps docs not impact the relation between
4,16 KV and 480 V bus voltages, no alteration to the Load
Shedding and Emergency Load Sequencing (LSELS! setpoints
would have been required, and therefore, no change to the
LSELS setpoint was required to address the contingency. The
load flcw studies were later revised in December 1984
(Calculation B-17, Revision 1) to show that with a higher
design minimum switchyard voltage, safety related locads
could be supported from one ESF transformer withcut the
extensive load shedding dictated by Calculation B-17,
Revision 0. Concerns over overvoltages during plant outages
and revised load data dictated that the optimal tap
gettings, as determined in Calculation B-17, Revision i,
included a change in the load center taps, which did change
the 4.16 kV-47J V bus voltage relationship.

Load flow studies performed as part of Calculation
B-17, Revision 1, indicated that with the revised tap
gsettings and design minimum voltage at the switchyard,
adequate voltage would be maintained at the 480 V buses.
The ioad flow results showed however, that the voltage on
4.16 KV buses NBO1l and NBOZ necessary to support the 480 V
system had increased to 3704 V. The degraded voltage
getpoint caleculation (i.e., Cal-=ulation H-8) rhould have
been revised to reflect this ligher value.
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DEGRADED VOLTAGE SETPOINT REVISION AND VOLTAGE
SAFETY LIMIT ANALYSIS

DESIGN CHANGE CMP 91-1034 REVISES THE DEGRADED VOLTAGE
SETPOINT AND THE TOLERANCE FROM 104 5§ +2.6/ -0 VCLTS TO 107 47 +/-
038 VOLTS THIS CHANGE INVOLVES A CHANGE TO THE PLANT
TECHNICAL SPECIFICATIONS

THIS SETPOINT CHANGE INCLUDES

1) A REVISION IN THE ANALYSIS OF THE LOOP TOLERA NCES
USING ISA STANDARD DRP 67 04 --- CALLAWAY USES
PROCEDURE J-U-GEN TO PERFORM THIS ANALYESIS

2) A REVISION OF THE LOWER LIMIT OF THE DEGRADED
VOLTAGE VOLTAGE SETPOINT BAND --- THI» IS
CONSIDERED AS A SAFETY LIMIT THIS VOLTAGE LIMIT IS
PRODUCED USING LOAD FLOW TECHNIQUES THE LOAD
FLOW CGNSERVATISMS BASED ON INIT!AL LESIGN
ASSUMPTIONS ARE BEING REVISED USING ACTUAL
COMPONENT DATA AND OPERATIONAL CONSIDEKATIONS
THE RESULTS OF THIS ANALYSIS IS USED AS THE SAFETY
LIMIT
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DEGRADED VOLTAGE | OOP UNCERTAINTY BREAKDOWN
AND PLANT LOAD FLOW ALLOWANCE

System
Allowable
RA | RA
Operation Band | '
Safety Ops.
Limit Limit
Unacceptable TLU l’.:c:ad
P T 1T S TR B L £t LT ~ S Y > P ow
Operation ‘ " Allowable
New Band
Safety 106.3 107.09 107.47 108.08
Limit Old Band Sa,'ty107.85
Setpoint
- -
104.5 106.8 107 .1
104 106 106 107 108



Appendix A
BALANCE OF PLANT Sheet . Of |
SETPOINT UNCERTAINTY BREAKDOWN

FETY LIMIT (ON OL LOGIC DIAGRAM)
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SUMMARY OF UNION ELECTRIC
808 91-0469

e b L e L S T el DA S

RESCRIPTION

During Union Electric's Electrical Distribution Safety
Functional Assessment (EDSFA) of the Callaway Nuclear Plant,
@ concern was raised regarding the setting of the degraded '
voltage setpoint. Thes setting at that time wes 104.5 volts
whereas a setting of 106.2 volts was appropriate,

A degraded voltage setpoint of 104.5 volts was calculated in “
Calculation E-H-8 based on data taken from load studies in i
Calculations E-L-17 and E-B-5 which provide the NB bus
voltage level at which the Motor Control Center (MCC)
control circuits would be capable of functioning properly.
Subsequent to the original issue of Calculation E-H-8, the
NB bug voltage level data of Calculation E-B-17 was revised,
but the revised data was not reflected in a revision to

' Calculation E-H-8. This failure to revise the degraded
voltage setpoint means that given the gpecific abnormal
equipment line-ups and assumptions of the load flow study
case, a degraded voltage condition could eaist on the MCC
control circuite pefore the automatic protection functions

| to remove that source. Thig condition would not meet the

i requiremente of NFC Branch Technical Position BSP-1. Using
the values from the latest appioved load flow analysis,
Calculation ZZ-62 Revision 0, the setpoint should more
appropriately be 106.2 volta.

OPERABILITY

The plant is congidered operable for all past operations.
This is demonstrated by an analysis of the plant electrical
system using load flow techniques which sliows, with the
current analyzed loads, that at no time would the voltage at
any service level drop to the point at which any component
would become inoperable. Caloulations 2Z-62 Revisgion 0,
E-B-5 Revisgion 3, E-B-17 Revision 1, and E-B-18 Revision 0
present the analyzed load cases, They show that the minimum
design switchyard voltage of 345 kV would be adegquate when
the NP russes are not tied together when LOCA loads are on
the busses. The calculations show that if site loads are
not transferred prior to tying the busses to one E3F

trans former, a switchyard voltage of 350.4 kV would be
adequate to support operability of all components. (This is
a wor it case abnormal line-up in which the plant enters a
Tech hpec action statement because operation on the
emergency diesel generator is not preferred and the bus'
normal ESF transformer i- not available). The following
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ULNRC-2714
Page 2 of 4

des additional detail for the determination of past

aperabi’ity:

R R A e Yy T e

Per Calculation E-B-17, the switchyard design values
are currently 345.0 kV to 372.6 kV. Calrulations 2%Z-62
Revision 0, E-B-17 Revision 1, E-B-18 Revision 0 shows
that the switchyard may be operated in that range,
provided that the site load is transferred prior to
tying both NB busses to one ESF transformer.

Per Calculation E-B-18 Revision 1, the switchyard
minimum voltage required would be 350.4 kV if no load
transfers are completed prior to tying both NB busses
to XNBOZ and the minimum is 346.5 kV if no load
transfers are completed prior to tying both NB busses
to XNBO1,

At no time has Callaway entered action statement
3.6.3.1.A in which both busses are fed {rom one ESF
transformer during Modes 1, 2, 3 of 4.

At no time has Callaway failed the monthly surveillance
in which the switchyard voltage is inspected no see
that the voltage is between 353.62 to 372.6 kV. This
lower value of 353,82 kV is conservative for the
current design during any plant configuration.

This value had been the minimum allowed in 1985 when
transformer taps were being adjusted. It had not been
changed to the lower value of 350.4 kV because ‘'.he
tolerances of the devices measuring were large for
measuring the switchyard voltage. A better indication
has since been provided but this conservatism has not
yet been reduced.

Logs of the switchyard voltage were reviewed for
voltages recorded for the past two years. These logs
show an hourly integrated averaged voltage for data
read every two seconds. At no time was the voltage
geen to drop below the required minimum switchyard
voltage was 353,62 kV. The lowest indicated switchyard
voltage was 355.6 kV. This indicates that the degraded
volrage pistablees would not have been challenged. The
indicated mean voltage was 362.0 kV with a standard
deviation of 1.87 kV. The lower confidence limit is
362.68 kV for a confidence factor of 99.9999426%. 'This
indicates that the voltage would have been below

352.68 kV for a total of 2.3 minutes over a 7.5 year
time span. The time needed to produce a trip on
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degraded voltage is approximately two minutes 8o it is
very unlikely that a trip would have occurred.

The requirement to have a device to detect and remove the
bug off of the degraded sour -~ is from NRC Branch Technical
Position P3B-1. This equipment provides additional
protection against circumstances not designed for, which may
create inoperable equipment when a degraded voltage is
present that is not sufficient for equipment to operate.
Loss of this function would be a loss of a safety function
and an improper setpoint would present a substantial safety
hazard if found not to function before any :quipment
important to safety was made inoperable. This would be
reportable under 10 CFR Part 21, Currently Bechtel believes
that the old setpoint was adeguate, however, most normal
conservatisms would be removed or greatly reduced in
demonstrating the adequacy of the old setpoint.

Other mitigating factors are:

. One sgafety-related 480 V bus undervoltage alarm on each
train is currently set go that it would have alarmed
prior to any eguipment becoming inoperap’ :. These are
on busses NGOl and NGO2.

. At no time have the existing degraded voltage bistables
been actuated during normal service. This would have
produced an ESF actuation that would have shed the
loads from the affected train, started the emergency
diesel generator and sequenced loads on the bus.

The factts and data presented above show that at no time
would any device have misoperated due to low voltage. This
means that all components providing a safety function were
operable whether or not the bistable degraded voltage
setpoint were proper. Also, at no time ghould the bistables
have been called upon to operate.

CORRECTIVE ACTION TO FREVENT RECURRENCE

A recalculation of the degraded voltage setpoints was
performed and shows that the minimum allowable voltage
senred off the NB busses must b2 at least 106.3 volts versus
the old value of 104.%f volts.

As an interim solution, work requests were generated to
increase the setpoint to be in the range of both tolerance
bands. The settings were specified to be set from 106.3 to
107.1 volts, i.e,, it was still in the current licensed
values and in the new calculated values. Also, procedures
were revised to c¢ontain the interim band, as a desired band,
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to which the overall loops should be calibrated., This was
noted to be in effect until a d«sign change could be
completed which approved and licenseld new values for the
degraded voltage setpointrs.

While thc problem was not created from a UE design program,
the U proyram wag checked for possible improvements. It
apprared that the problem occurred when one calculation was
revised, but another affected calculation was not.

A design basis program has beon instituted that placed in a
computer database sortable information that can cross-
reference the “esign calculations to identify other affected
calculations. ' "d8 would aid the existing procedural
requirement co ¢ -iew for and change any impacted
calculation as necessary during the design change process.
This was developed due to an carlier QA audit finding and
has been found acceptable.

Addi: ionally, management is implementing a program in which
design guides are produced for those designs which are
commonly made. These will present interfaces which may not
be readily apparent, to supplement existing procedures and
knowledge., It is expected that !ocad flow, voltage drop and
the degraded voltage setpoints will be addressed in one of
these guices.

A modification is being implemented to thange the LSELS
bistable setpoints. A Tech Spec charwye will be processed
and approved with the modification. The modification is
axpacted to be final pending NRC approval of the Tech Spec
change.
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