ENCLOSURE 1
PROPOSLD TECHNICAL FVECIFICATION (TS) CHANGE
SEQUOYAY NUCLEAR PLANT UNITS 1 AND 2
DOCKET NOS, 50-327 AND 50-328
(TVA-8QN-T§-92~13)

LIST OF AFFECTED PACES
Unit 1
3/4 2-16

Unit 2
3/4 2-14
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ENCLOSURE 2
PROPOSED TECHNICAL SPECIFICATION (IS) CHANGE
SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2
DOCKET NOS. 50-327 AND 50-328
(TVA-SQN-T8-92~13)
DESURIPTION AND JUSTIFICATION FOR
REACTOR COOLANT SYSTEM MINIMUM FLOW RATE REQUIREMENT REDUCTION
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For this TS chang~, the proposed RCS flow rate is greater than or equal
to 375,000 gpm, which represente the RCS design flow rate of 365,600 gpm
(91,400 gpm in each loop) plue 2.4 percent for measurement uncertainty
and rounded to the next highest *housand gpm. This rounding effort
provides approsnimately 600 gpm additional margin in the proposed RCS
total flow rate value. Therefore, this veduction in the flow measurement
uncertainty and the related decrease in the RCS total flow rate minimun
requirement do not alter an, of Lhe accident analysis assumptions because
on'y the excess margin for RCS flow instrumentation uncertainty is
removed, The design flow rate assuwsed in the accident analysis remains
unchanged by this proposal.

Additional discussions are included in SECL 92-288 foi continued power
operation with lower RCS flows at reduced reactor power. The proposed
change does not incorporate those provisions at this time; however, TVA
plans to pursue this option along with upcoming TS changes for new flow
mixing fuel assembly designs.

Environmental Impact Evaluation

The proposed change request doec not involve an unreviewed environmental
question because operation of SQN Unite 1 and 2 in accordance wiith this
change would not!

1. Result in a gignificant increase in any adverse environmental impact
previourly evaluated in the Final Environmental Staiement (FES) as
modified by the staff's testimony to the Atomic Safety eal Licensing
Board, supplements to the FES, environmental impact appraisule, or
decisions of the Atomic Safety and Licenring Board,

2, Result in a significant change in effluents or power levels.

3, Result in wmatters not previously reviewed in the licensing basis for
SON that may have a significant environmental impact,






Significant Hazards Evaluation

TVA has evaluated the proposed technical specification (T8) change and
has determined that 1* does not represent a significant hazards
consideration based on criteria established in 10 CFR 50.92(¢),

Operutica of Sequoysh Nuclear Plant (SQN) in accordance with the proposed
amendment will not:

1.

~
-

Involve a significant increase in the probasility or consequences of
an accident previously svaluated.

The proposed changes do not alter any of the assumptions used in the
accident analysie, The reduction in the minimum TS reactor coolant
system (RCS) flow rate vuly eliminates excess measurement
uncertainty. Therefore, no change in any accident analysis
assumptions or any plant configuration is involved in the proposed TS
change, Basel on this, no increase in the probability or
consequences of an acclident can recult from this T8 change because
RCE design flow rates remain unchanged, ensuring no change in the
plant response for ncrmal or accident conditions.

Create the possibility of a new or different kind of accident from
any previously unalyzed,

No plant design paramcters, equipment, or operating conditions are
altered by the proposed TS change and therefore, no possibility of a
new or different kind of accident is created. This elimination of
the excess RCS flow measuremen. uncertainty margin will permit plant
operaiion below the existing RCS flow rate requirement, but not below
the measured value that ensures operation at greater than or equal to
the design flow assuned in the accident analysis.

Involve a significant reduction in a margin of safoty.

The proposed TS change only affects the excess KUS flow measurement
uncertainty above the required design flow, This reduction does not
affect the "margin of safety" because the RUS design flow remains
unchanged and thereby maintains the margin between design operating
conditions un” the RCS flow rate required to maintain the accident
analysis assumptions., Theretore, the proposed reduction in minimum
RCS flov te eccount for the excess measurement uncertainty dees not
invoive a reduction in a margin of safety.
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PAOPOSED TECKNICAL SPECIFICATION (T6) CHANGE |
SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2
DOCKET NOS. 50-327 AND 50-328
(TVA-SQN-18-92-13)
WESTINGHOUSE E1ECTRIC CORPORATION EVALUATIONS |
FOK REDUCED REACTOR COOLANT SYSTEM MINIMUM FLOW RATE
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SECL 92288
Cusiomer Reference No(s).

~DA
Westinghouse Roference No(s).
DA :

WESTINGIIOUSE NUCLEAR SATETY
SAFETY KVALUATION CHECK LIST (SECL)

) NUCLEAR PLANT(S) Sequoyah Units | &2 . o R

4)

) SUBJECT (TITLE): __RCS Flow Measurement 1ncertainty Reduction From 3.5 %1024 %
) The written safety evaluation of the revised procedure, design change or modification required Ly

I0CFRS0,59(b) hat heen prepared to the extent required and is attached If a safety evaluation is
not required or is incomplete for any reason, explaln on Page 2.

Parts A and B of this smy Evaluation Check List are to be completed only on the hasis of the
safety evaluation performed.

CHECK LIST - PART A - 10CFRS0.5%(a)(1)

3
12)
33)
3 4)

Yes

_ No X A chaoge to the plant as described in the FSAR?

Yes __ No X A change to procedures as described in the FS.AR?

Yes

_No X A test or experiment not described io the FSAR?

Yes X No _ A change w the plant technical specifications?

(See Note on Page 2.

CHECK L'ST - PART B - 10CHRS0.59(a)(2" (Justification for Part B answers must be inciaded

Al)
42)
4.3)
14)
4.5
4.6)

4.7)

Ou page 2.)

Yes . No X Wil the probability of an accidenm previously evaluated in the FSAR be
wcreased”

Yes

Yeo

Yes _

Yes

__No X Wil the consequences of an accident previous!y evaluaied ia the FSAR be

increased”

_No X. May the possibility of an accident which is different than muy already

evaluated in the FSAR be created?

_No X Will the probability of a malfunction of equipment important to safety

previously evaluated in the FSAR be increased?
_No X Will the consequences of 8 maifunction of equipment tnportant to safety
previous!' evaluated in the FSAR be increased?

Yes . No X May the possibility of a maifunction of equipment important 10 safety

Yes

different than any already evaluated in the FSAR be creaed?

No X Wil the margin of safety as described in the bases o any technical

specification be sduced?



T e ameum - EEred 1 1P ' & . 003 00
OCY 6 '®2 15:29 FROM LICENSING TO Tua SEGUOYRH FHGE . 00T 009

SECL-92-288
NOTES:

If the answer 10 any of the above questions is unknown, indicate under 5 ) REMARKS and
explain below

If the answer 10 any of the above questions in Part A (3 4) or Part B canuot be answered iu the
nexative, based on written safety evaluation, the change review would require an applicarion for

license amendment as required by 10CFRS0 59(c) and submitted to the NRC pursuant to
10CFRS0 %0

5) REMARKS:

The answers given in Section 3, Part A, and Section 4, Part B, of the Safety Evaluation
Checklist, are uased on the attached Safety Evaluation.

FOR FSAR UPDATE

_____ . Pages: _ __ Tubles _ __ Figures
Techoical Specification Table 3.2-1, DNB Paramnoters (marked-up Units | & 2 copies atiached)

SAFETY EVALUATION APPROVAL LADDER

W«m L2492
LY. domasic

Nuclear Safety Preparer: Date: R,
Coordinated with Engineers: €. R, Tuley Dae: __
)
Nuclear Safety Group Manage: %ﬁ” [54 . Dae: 7 g >
/
e



1.0 BACKGROUND

Westinghouse was requested by TVA to modify the Sequoyab Unit | and 2 Technical Specification
Table 3.2-1, DNB Parameters, to reflect 2 reduced RCS Flow measurement uncertainty from 3.5 %
2.4 %, as identified in previous documents addressing Baseline Calorimetric Flow Uncertainty
Combined With Elbow Tap Normalization U :certainty (Reference 1), This safety evaluation
addresses the uncertainty reduction.

[TVA also requested that Westinghouse address a trade-off between RCS Flow and power 1o wlow
continued operation when less than the Technicsl Specification value would b. ‘ndicated in the plant
Tus was revies. ed and determined o be feasible requiring additional Sequoyah plam specific effort
involving tne evaluation of the DNB parameters for the FSAR Chapter 15 Non-LOCA Accidents.
The findings of this review sre suinmarized for itformetion as follows:

Based on earlier work performed for McGuire aud V. C. Summer (which were subsequently
approved by the NRC) Westinghouse has determiued suitable modifications to allow continued
operation with flow reduced by up 10 5§ % from Thermal Design Flow (as low as 356,000 gpm) at
reduced power levels (a corresponding maximum limit oo pewer of %0 % RTP), The power to flow
relationship used for this woik is a 2.0 % power reduction for each 1.0 % RCS Flow is below
Thermal Design Flow, both parameters in integer units. This is a very conservative relationship since
the recognized relationsbip is typically =n ~0.5 t0 0.6 % RTP power reduction for each 1.0 % RCS
Flow reduction 1o maintain & balance in DNB space. It should be noted that Thermal Design Flow
(TDF) is the systern flow used as an indtial condition in the various safety analyses (91,400 gpm /
lcop x 4 loops « 365,600 gpm) without measurement uncerta'oties and 375,000 gpm with
measurement uncertainties. All values of flow quoted in this summary are based on TDF = 375,000
gow, | e, with a measurement uncertainity of 2.4 %

The typica! relationship assuted for RCS Flow to DNB i 1.0/1.0. Thus 8 | % reduction in RCS
Flow would result in a loss of approximeiely ! % in DNB margin  The typical relationship assumed
for Reactor Power to DNB is 1.0/2.0, i.e., an increase in reactor power of 0.5 % would result in &
loss of approximately 1| % in DNB margin. These are typical sensitivitv values that must be verified
on a plant specific basis 27d are & function of the DNB o elation ut” zed. As noted previously,
similar changes 10 plant techoical specifications have been made on other plants. The licensing
precedent set in these instances (McGuire and V. C. Summer) Is the use of a Reactor Power to DNB
sensitivity uf 2.0/1.0, i.e., & factor of four in the opposite direcvion than the correlations demonstrate.
This is a very conservative assumption and results in a 2 % reduction in reactor power for each | %
reduction in RCS Flow from TDF.

With this conservative relationship establist.ed between RCS Flow and power, it should be appareat
that the Core Limits (Safety Limits in the Technical Specificatiors, Figure 2.1-1) should remair
unchianged if the power level of the plant is interpreted somewhat differently with the reduced flow,
i.e., Figure 2.1-1 is based on the Fraction of Rated Thermal Pow er equal to 1.0 being 341) MWtk
When the power level is reduced due to low measuied RS Flow, the Fraction of Rated Thermal
Power shoald refiect the reduced power belig considered 1 0, e g, if RCS Flow is determined to be
98 % TDF 367,000 gpm), then reactor power should be reduced o 96 % of 3411 MWth, or 3275
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SECL-92-288

MWith. Figure 2. 1-1 would then be based on (he new power level being the equivalent of full power,
i.e., 1.0 Fraction of Rated Thermal Power would be 3275 MWib, pot 3411 MWth. With this rsvised
interpretation of whit power level corresponds to Rated Thermal Power, the Core Limits should

remain unchanged.

With the Core Limits unchanged, Overtewperature AT (OTDT) and Overpower 4T (OPDT) reactor
trips should be unaffected. This removes az; requirements 1 modify the constants K,, K, aod K, for
OTDT and K,, K, and K, for OPDT. However, it is still necessary 10 scale OPDT to refiect the loop
specific, indicated AT and T* values and 10 scale OTDT w reflect the loop specific, indicated AT and
T' values at the reduced power operating conditions.

Finally, the lower limit of 95 % TDF (356,000 gpm) was selected for several reasons.

1) The RCS Flow - Low reactor trip setpoint remains unchanged (90 % TDF) and it is believed
that further reductions in flow, with consideration of instrument uncertuinties, could result in
sputious actuation of this protection function.

2) The DNB o RCS Flow and DNB w0 Reactor Power sensitivities are valid and linear for only
relativery small changes in the parameters. Decreases in RCS Flow of greater than 5 % would
result In changes to Tgvg and AT which would fall outside the typical bounds of & full power
seusitivity calculation. Thus new sensivity calculations would be required.

3) A comparison of the loss I DNB margio due to the red ‘ed RCS Flow vs the DNB margin
available iu the NIS Power Range reactor trip due to actuation prior to the Safety Analysis Limit
cancel at an approximate § % reduction in RCS Flow. Further reductions i RCS Flow as a
stoady state operating condition would require a correspondiog redu stion in the NIS Power Range
Nominal Trip Setpoint w reflect the effecti ¢ change in allowed full power (Fraction of Rated
Thermal Power equal w 1.0). ]

2.0 LICENSING BASIS

The werk performed is consisient with the requirements of 10CIRS0.36 and information documented
in WCAP-11239, Revisions | - 6 for setpoint/uncertainty calculations previously performed by
Westinghouse, As noted above, the uncertainty calculations are essentially the same as those
performed previously for Sequoyah Units 1 & 2. Diffsrences fre— previous calculations lie in the
assumption of the normalizat'on of the Cold Leg Elbow Taps to a single, previously performed RCS
Flow Calorimetric measurement (Cycle 1) which requires the inclusion of additional uncertainties in
the determination of the indicated RCS Flow uncertainty

1.0 EVALUATION

In late 1991, at the request of TVA, Wectinghouse pe.formed caloulations to determine the eftect of a
single normalization of the Cold Leg Elbow Taps 1o a reference RCS Flow Calorimetric (Refereace
1). Based on the ¢ rrent plant configuration; RTD Bypass Elimination, Eagle-21 protection system
process racks, the performance of a single normalization of the Cold Leg Elbow Taps to the RCS
Flow Calorimetric performed BOL Cycle | and indication of RCS Flow via the plant process

o il v
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computer, the calculated instument uncertainty is 2.4 % Flow. This is & reduction of ~ 1.1 % Flow
from the current NRC mandated value of 3.5 % Flow, Westinghouse has determued that the roduced
instrument uncertaluty calculation is reasonable and basicelly consistent with the Westinghouse
approach approved by the NRC. The only significant difference is the assumption of norwa'ization to
a single, previously performed RCS Flow calorimetric. Howe cer, this has been accounted for by e
addition of instrument uncertainties usually consicered o be «roed out by the norme.lzation
performed each cycle. Based on continued Safety Analysis use of Thermal Desigo Flow (91,400 gpm
per loop) the minimum RCS Flow that must be measured in the plant changes from 378 400 gpm to
375,000 gpm (rounded 10 the pearest thousand gpm).

4.0 DETERMINATION OF UNREVIEWED $4“ETY QUESTION

While modifications to the plant technica! specifications Live been determidued to be necessary, 1o
unreviewed safety questions have becn ldentified. The seven questions typically answered for a
10CFRS0 .59 evaluation are noted as follows.

4.1 Will the probability of an accident previously evaluated in the SAR be increased?

With the reduced uncertainty, no increase in the probability of an accident has been ncied. No
changes 1o reactor trip setpoints are required, no changes to coatrol system setpoiots or gains »re
required, no changes to installed equipment or hardware in the plant are required, thus the
probability of an accident occurring remains unchanged.

4.2 Will the consequences of an accident previously evaluated in the SAR “e increased?

With the reduced uncertainty, the initial conditions for all accident sceoarins modeled 1 smain
unchanged. There(ore, the cousequences of an accident will be the same as those previously
ana'yzed,

4.3 May the possibility of an accident which is different than any already evaluated in the SAR be
created”?

With the reduced uncertainty, no pew accident scenarios have been identified. Operation of the
plant will be consistent with that previously modeled, 1.¢., reactor trip setpoints and control
function setpoints are the same, thus plant ~+~ponse will be the same and will no* iutroduce any
diffe.ent accident scenarios that have not been evaluated.

4.4 Will the probability of a malfunction of equipment important to safety previously svaluat.d in the
SAR be increased”

No changes to equipment installed in the plant are required. Protection function trip setpoints
and control function setpoints remain unchianged and do not introduce additional constraints on
equipment imporiant to safety, thus there is no increase in the probability of a malfunction of this
equipment.
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Wil the consequences of a malfunction of equipuent important to safety previously evaluated ‘o
the SAR be increased”

With the reduced uncertainty the i itial conditions present at the initiation of an acc'dem will
will nut change.  Thevefore it is expected that the consequences of a malfunction of equipment
important to safety will not change.

May the possibility of a malfunctiou of equipment important tu safety different than any already
evaluated in the SAR be created”?

No changes to equipment installed iv the plant are required. Protection function trip setpoints
and contro! function setpoints remain unchanged and do not lntreduse additional constraiots oo
equipment important 1o safety, thus no fo' ure mode not previously evaluated is inroduced.
Will the margin of safety as defined in the BASES to any technical specifications be reduced?

With the changes to the technical specifications required as noted, the margin of safety as defined
in the BASES will remain the same.

£.0 CONCLUSIONS

Based on the above it has been determuned tha the changes noted on the attached for specification
Table 3 2-1, DNB Parameters, are acceptable for use at Sequoyab Laits | and 2.

6.0

1.

REIERENCES

TVA-91-349 (ET NSL-OPL-1-91628), dated November 6, 1991, entitled Baseline Calorimetric

Flow Uncertainty Combined With /Elbow Tap Normalization Uncertainty.
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Mr. P. G. Trude) (B 2 Al TVA-9]-349
Project Engineer ET-NSL-OPL-1-9]-828
Tennessee Valley Authority November, 6, 198]
P, 0. Box 2000 Ref: N-02)

Soeddy Daisy, TN 3737¢

Tennessee Valley Authority
Sequoyah Nuclear Plants Units ] and 2
Baseline Calorimetric Flow Uncertainty
Lombin i ] 1 rma ) 4 Lan re

Dear Mr, Trude):
This is in response to the request of Reference 1.

Attachment A provides the elbow tap measurement repeatability justification for
arsom RCS flow verification,

Attachment B provides the results of the uncertainty calculations for the RCS
flow measurement employing elbow tap delta - pressure measurements normalized
to the baseline calorimetric flow performed at 100% power at the beainning of
Cycle 1. The results of the instrument uncertainty for the loss of Flow
Reactor trip and revisions to the Setpoint Study (WCAP-11239) are also included
(as page mark-ups). WCAP-11239 will be revised and forwarded under separate

cover.
1f vou hﬂxnrdn§1ﬂ33371xﬁs please do not hesitate to contact us.
P5T DML AFT EWI
W oo F;‘PLY‘»O”“!CC‘”QD“E Very truly yours,
e —r ek K D
g [T ’ |
it - *;,B. J. Garry, Manager
- 2ot A TVA Sequoyah Project
T il Domestic Projects Department
! -
DMilafeves
Attachments X8377
cc: D. M, Lafever
=5 R. Fortenberry
| ’,} RINS. ET SL2-% - w/attachments

; N4
' MASTER FILE

COO57:1V1/110691



Attachment To TVA-8]1-349

Attachment A
Page ] cf 3

ELBOW TAP FLOW MEASUREMENT REPEATABILITY

The eibow tap dp measurements on the RCS pump suction piping are being
used with increasing frequency, to determine if, and by how much RCS flows
might have changed from one fuel cycle to the next. Elbow taps are not
considered to be accurate enough to define absolute flows, but the dp
measurements have been found to be repeatable and to provide accurate flow
change indications.

flbow flow meters (Ref 1) are @ form of centrifuga) meter, using the
momentum forces developed by the change in flow direction. The principa)
narameters that determine the dp for a specified flow are the radius of
curvature of the elbow and the diameter of the flow channel through the
elbow, Experiments on elbow meters have determined that the flow
measurements ure not affected by differences in surface roughness and have
& high degree of repeatability.

might affect the elbow meters in the RCS application have been evaluated
to determine if any of these phenomena would affect elbow meter
repeatabilicy. In addition, data from an coer2ti. ., plant equipped with a
ahly accurate flow meter has been compared with the elbow meter
veasurements at that plant to demonstrate elbow meter repeatability. The
results of these evaluations and comparisons are provided in the following
sections.

1. Venturi Fouling

Venturi meters are affected by ¢rud deposits, calied fouling, that
affect surface roughness and throat area. The fouling is apparently
caused by an electrochemical ionization plating of copper and
magnetite particles in the feedwater, a process associated with the
large velocity increase as the flow approaches the venturi threat.
This condition 1s not present in an RCS elbow; there is no large
¢change in cross section to produce a velocity increase and ionization,
and changes in surface roughness do not a'fect the elbow flow
measurement

ra

Meter Dimensional Changes

The elbow meter is primarily part of the RCS pressure boundary, so
there would be oenly minim2] dimensional changes associated with pipe
stresses, and pressure and temperature would be the same (full power
conditions) whenever measurements are made. Erosion of the elbow
surface 1s unlikely since stainless steel is used, and the velocities
are not large (42 fps) relative to erosion. The effects of any
dimensional change or of erosion could only affect flow by changing
elbow radius or pipe diameter, both large relative to any possible
dimensional change. Therefore, the elbow meter is considered to be a
highly stable flow measurement element.
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Upstream Velocity Distribution Effects

The velocity distribution entering ¢ elbow meter will be skewed by

the upstream 40" elbow on the steam generator outlet nozzle, and the

velocity distribution entering the steam generator outlet nozzle may

be skewed due to its off-center location relative to the tube sheet.

These velocity aistributions, including the distribution in the elbow
meter, will remain conc*ant through a fuel cycle, so the elbow meter

dp would not change.

Steam generator tube pluaging 1s usually randomly distributed across
the tube sheet, so the velocity distribution approachin? the outlet
nozzle would not change. The velocity distribution could change if
extensive tube plu?glng occurred in one locatinn on the tube sheet,
but the change would not be transmittec through the outlet nozzle to
the elbow meter. The ve'ocity approack? 1y the outlet nozzle is small
(6 fps) compared to the pipe velocity, no thic large change ‘n flow
area would significantly decrease or flatten any upstream velocity
gradient. Therefore, any tube plugging, even if asymmetrically
distributed, would not affect the elbow flow measurement
repeatability.

rlow Measurement Comparisons

The Leading Edge Flow Meters (LEFM) installed in both reactor coolant
Toops at Prairie Island Unit 2 provide a means to confirm
repeatability of the elbow flow meters. The comparisons cuvered 1]
vears of operation, during which a significant change in system
hydraulics was made. Ore of the reactor coolant pumps was replaced,
and the replacement pump produced additional flow. The LEFM
measurements after pump replacement were in agreement with the
predicted change, and the elbow flow meters indicated similar changes,
but slightly lower flows than measured by the LEFM. The comparisons
over 11 years show that the average difference between e¢lbow meter
flows ang LEFM flows was less than 0.3% flow; the largest single
difference was 0.5% flow, with the elbow meter indicating a lower flow
than the LEFM. Another comparison, performed before and after the
pumg replacement, showed that the two measurements agreed to within an
average of 0.2% on the ratio of flows when one and two pumps were
operating, thus further confirming the relative flow measurements from
elbow taps. These flow compari_ons are listed in the following
tables.
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LOOP /METER:
DATE
Feb 1980

Jul 198]
Aug 1991

Dec 19874
Jul 198]

Ref .

Page 3 of 3

A/LETM A/ELBOW B/LEFM

FULL POWER RCS FLOW MEASUREMENT COMPAR]ISONS

97519 gpm  (same) gpm 97950 gpm
98673 98309 9 763
98724 98557 87543

1 PUMP/2 PUMP FLOW RATIOS
1.0819 1.0777 1.0852
1.07%4 1.0816 1.0820

B/ELBOW

(same) gpm
97267
97607

1.0875
1.0820

"Fluig Meters, Their Theory and Application”, 6th Edition,

Howard S. Bean, ASME, New York, 1871,
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Attachment To TVA-G1-549

Attachrrict B
Page [ of 8

BASELINE CALORIMETRIC FLOW UNCEFRTAINTY COMBINED WITH ELBOW TAP
NORMALIZATION UNCERTAINTY CALC.LATIONS

(EVALUATION OF THE EFFECTS (OF NOT PERFORMING A PRECISION
RCS FLOW CALORIMETRIC FOR NOFMALIZATION OF COLD LEG ELBOW
TAPS EACH CYCLE)

The effects of not performing a normalization of the cold leg elbow taps each cycie were evaiuated.

1§ The evaluation is basec on the premise that a norme.ization of the Cold Leg
Elbow Taps 1s made to a previously performed Precision RCS Flow
Calorimetric (or group of cidorimetrics). This effectively establishes the flow
coeffictent for the elbow. [‘or subsequent cycles, it is assumed tha' the
transmutter s calibrated, either on a bench or in place, such that it responds
within the calibrator. tolerance tor a gives Ap input,

m For each cycte after the normalization, it is assumed that adequate RCS flow
is confirmed by verification that the indicated Ap of the Cold Leg Elbow Taps
1 as expected for that cycle and set of measur~~»nt conditions, ..e., if no
systematic changes have been made to tue py «e, then indicated Ap

| should agree wirh previous cycie(s) indicated .. for that loop and

transmirrer (within indication tolerances). If modifications have been made,

the inuicated Ap should be within indication tolerances of the post

mod’ ~ation predicted value for the measurement conditions.

3

The evaluation was performed based n the following assumptions:

1) nstallation of the orginal, Westinghouse supplied Foxboro E13DH transmitters for
measurement of cold leg elbow tap Ap.

2) Measurement and Tust Equipment accuracy is per TVA specifications for other
protectic . functions, i.e., SMTE = SCA. In this instance SCA = 0.5 % Ap span,
thus SMTE = 0.5 % Ap span.

3) The cold leg elbow tap Ap transmitter span is 110 % TDF.

4) The cold leg elbow tap Ap tranemitters are calibrated in place once per 18 months.
Typically, this would o~cur during a reioad shutdown.

) 5) The nominal arabient temperature at calibration is at least 70 °F and peak ambient
o temperature du-ing normal operation is le<. than 120 °F.
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Based on the above, calculations were performed for the Loss of Flow reactor trip and the RCS Flow
indication error with use of the plant process computer. The calculations resu. . in the following

conciusions

A) Westinghouss has evaluated the RCS Flow measurement uncertainty uoted in
Sequoyah Technical Spezificatior  * 2.5, Table 3.2-1, and has found that the vaiue
remains unchanged, i e., a cha .y . Technical Specifications for this specific

value is not required. The v+ . .18 3.5 % Flow. This is conservative in that
the . =" .dicated vall supported by Westinghouse was 2.4 % Flow (calculated
value was .38 % Flow). The revised value is 2.4 % Flow (calculated value is 2.44
% Flow). The calculation is based on indication via the plant process computer. Any
indication process in front of the process computer using a reasonably accurate DVM
would result in a smaller indication err:

B) Changes are required to WCAP-11239 Rev 5 and to the plant Technical
Specifications as noted by the antached marked-up pages. Even though the changes
are minor (only & slight increase in the Allowable Value for item 12, Loss of Flow,
Table 2.2-1, page 2-5 of the Sequoyah Unit | version), it is recommended that either
the Technical Spe-~ifications be modified, or the NRC advised and administrative
control be put in place, prior to implementation.
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G 1

WESTINGHOUSE PROPRIETARY CLASS 2

TABLE 2 2-1 {continued)

REACTOR TRIP SYSTEM INSTRUMENTA TION TRIP SETPOINTS

fotal Ser<or
functiona! Unit All TA z Drntf5)  Trip Setpoint Aliowable Valye
s 53.6
12 Lossof Flow 28 2Aq DE 2 90% of loop design = 89-49% of loop design
Z.18 B fiow* flow" -
i3 Steam Generator Water
Level - Low Low {Modified
Barton Transmitters)
a Vessel aT Equivalent 1o Power 60 174 16 Vessel AT variable input Vessel AT vanable input
= S50% RTP = 50% KIP S p selpoint + 2 5%
RIP
Coincident with
Steam Generator Water 128 13 34 20 214 8% of Narrow Range 2 14 2% of Narrow Range
Level-low-Low (Adverse) Instrument span Instrument span
and
Containment Pressure EAM 4 4 294 15 <05pug =0 6 psig
or
Steam Generator Water 167 924 20 2 10 7% of Narrow Range 2 10 1% of Narrow Range
Levei Low-Low (EAM) Instrument span strument span
With a time delay (T,) s T, {Note 5) <{101) 7, (Note 5)
if one Steam Generato is
alfected
or
“Loop design How « 91 400 GPM
D06 14 10012751 AS




