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PURPOSE

The intent of this calculation is to determine the accuracy of the ANO-1
Sodirm Hydroxide (NaOH) tank level instrument loops.

SCOPE
This calculation is applicable to the following instrument loop:
UNIT INSTRUMENT LOOP SERVICE
1 LT=1616 NaCOH Tank T10 lLevel

Instrument loop errors are calculated for the Reference condition and
Abnormal condition.

The loop output error is calculated for the following outputs:

UNIT
1 LI-1616
1 L8~-1616
INTRODUCTION

The statistical method of the Sguare Root of the Sum of the Squares
(SRSS) is used to determine the random error on a component level and
for the loop. Non-random errors are combined algebraically with the
random error term to establish total error.

This calculation is done i1 accordance with the guidelines set forth in
the Instrument Loop E:ror analysis and Setpoint Methodology Manual
(Reference 13).

All percentages ave expressed in terms of span unless otherwise noted.
All terms are considered random error terms unless noted by a lower case

"h" guffix to indicate a bias error term. A lower case "t" is added to
denote a combinztion of bilas and random errors.

Prepared by: SCC Date: 3-22-9] Checked by: ﬂ pate: §-25-9/
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ANO Calculation No. 21-E-0019-01, Rev. 0 Page 4 of 18

ASSUMPTIONS AND GIVEN CONDITIONS

1. Since no specific data is available, line voltage variance is
assumed to be +/- 10%.

2. Due to the unavailability of drift values from the vendors, the
drifc value for each device 1s assumed to be no greater than the
Reference Accuracy for that device.

3. The calibration error for the buffer and signal monitor is based on
using two digital voltmeters, each having a reference accuracy of
one-half that of the respective instrument.

4. The calibration error for the indicator is based on using an input
calibration device having a reference accuracy of one-hali{ that of that
device and using the indicator as the output.

5. The calibration error for the transmitter is based on using a Dead
Weight Tester and a digital voltmeter each having a reference accuracy
of one~half that of the respective instrument.

6. The transmitter is located outside the Auxiliary and Roactor
pbuildings. The transmitter will be exposed to the radiation field
caused by the BWST contents. However, the normal BWST radiation field
is minor and is considered to have a negligible effect on the
transmitter.

7. The Bailey Voltage Buffer module (C47-4-8-1) and Signal Monitor
module (LS-1616) internal circuitry voltages are regulated by zener
diodes. The zener diodes provide a voltage reference that is extremely
accurate. Therefore, any module supply voltage variation that occurs
will not appreciably affect the overall accuracy of the module. The
inaccuracy caus2d by supply voltage variance will be considered
negligible Lased on engineering judge-ent.

8. The calibration temperature for the transmitter is assumed to be 60
degrees F. This is a conservative tenperature to envelope the expected
ambient temperature at the time of calibration.

9, The Temperature Effect specifications for tle Bailey Voltage Buffer
module (C47-4-8-1) and Signal Monitor (L3-1616) is +/- 0.25% of span
over an ambient temperature range of %7 - 140 deg F. Since the ambient
internal cabinet temperature, 105 deg F, falls within the specified
temperature range, a Temperature Effect value of +/- 0.25% of span will
be used.

10. According to Ref.19, the output voltage of *he power supply will
vary 12% with a 10% supply voltage variance. Therefore, the power
supply variance for the transmitter will be +/- 12%.

11. The resolution is based on the formula RES=0.5*smallest scale
demarcaticn. Per field inspection the scale for LI-1616 is 0-35 ft in

1 ft increments. Thercfore, the RES=0.5 ft. The RES expressed in % span
is as follows: 0.5/35*%*100% = 1.428%.

Prepared by: _SCC Date: 3-22-9] checked by:_‘é Date: 3'25"”
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PROCESS MEASUREMENT

The process measurement error will be based on the density changes
caused by tank contents temperature and concentration. The tank
temperature is contro'led by temperature switch TS-1618. The
temperature switch setpoints are set to maintain the temperature between
73 and 80 degrees F. A review of Operations Log 1015.003A-9 (Ref. 17)
indicates the nominal tank temperature is 75 deg F during the Fall,
Winter and Spring seasons. During the Summer season, the tank
temperature will increase to above the upper setpoint temperature due to
higher ambient temperatures. A review of Ref. 17 indicates the tank
temperature will rise to approximately 90 deg F. NOTE:The tank
temperature will fluctuate very little ii.e. 1 degree) during a 24 hour
period. This delta T is considered insignificant for the purposes of
this calculation.

The temperature of the tank contents is assumed to be uniform due to
convectgonal mixing (Ref. 16). The temperature of the fluid in the
measuring leg is considered to be the same as the tank contents. This
consideration is substantiated by the following facts :

B The transmitter is flange mounted onto an extension from the tank.
This configuration is relatively short in length.

- I8 The measuring leg piping and associated isolation valve are heat
traced up to the transmitter.

- 48 The measuring leg piping and associated isclation valve are
insulated up to the transmitter.

NOTE: There is no veference leg on this instrument installation.

The transmitter is calibrated using a Specific Gravity (5.G.) of 1.201
(Ref.5). PER-1-84-12 (Ref. 14) provided the S$.G. values to used in the
calibration of the NaOH level loop per OP-13u4.019 (Ref.5). The 5.G.
values were based on 68 deg F. The corresponding NaOH concentration is
18.16 % wt.The calibration conditions are substantiated by a review of
Chemistry log 1042.001CC (Ref.18). The average value for the NaOH
concentration for the time period from 10/6/88 to 7/12/90 is 18.17 %,

The process measuremen! error will be calculated at the following
temperatures:

1. Normal Winter (75 degF)
2. Normal Summer (90 degF)
3. SAR Low Temp (40 degF)
4. SAR High Temp (120 deglF)

The process measurement error will be calculated at the following NaOH
concentrations for each of the aforementioned temperatures:

1. Tech Spec Low Ccac. (15.00% wt)
2. Tech Spec High Cenc. (20.80% wt)
3. Normal Average Conc. (18.16% wt)
4. Intermediate Conc. (17.00% wt)
5. Intermediate Conc. (20.00% wt)

Prepared by: S.C Date: 3-22-9] checked by: Agf Date:}_’_@sg}
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ANO Calculaticn No. 91-E-0019-01, Rev., 0 Page 6 of 18

PROCESS MEASBUREMENT

The process measurement err. (PMEb) for the various conditions is
given as follows:

PMEb = (HL(SGE@Tank Temp - SC@68 F)/HLmax*SG@é8 F)+*100% (Ref. 13)

The maximum error will occur when HL equals Hmax (Ref.l13). Therefoure,
the eguation simplifies to :

PMEb = ((SGeTank Temp - SG@&68 F)/5GE68 F)*100%

The value that will be used for the SGE68F will be determined from the
concentration conditions established for calibration purposes. This
concentration is 18.16% wt. The SG value is 1,19886 @ 68 dey F. The
derivation of this value will be explained in Attachment One.

The PMEb for Temperature vs NaOH Concentration is presented below:

PMEDb %
Tank Temperature
NaCOH % wt 40 degF 75 degF 90 degF 120 degF
15,00 -2+28 =3.07 «3.43 =k 19
17.00 -0.42 -1.24 =1.61 -2.39
18.16 0.66 -0.18 -0,.56 -1.34
20.00 2:37 1:51 1,12 0.31
20.80 3«33 2.24 1.84 1,03

NOTE:The numerical values for the PMEbL term will not be included in the
analysis portion of this calculation. The conclusions portion of the
calculation will include the PMEb values as part of the total value.
The derivation of the specific gravity values used in calculating the
PMEb is shown in Attachment One.

Prepared by: S¢C Date: é*éZ“ﬂl cr.ecked by: &4 Date: 3'25"”
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ANO Calculation No. 91<E~0019-01, Rev, 0 Page 7 of 18

ANALYE18
NaOH TANK LEVEL

LEVEL TRANBMITTER

COMPONENT 1D
TAG NUMBER 3 Tr-1616 Ref, 1
MANUFACTURER FOXBORO Ref. 2
MODEL NUMBER ¢ E17DM=~HEHI1A Ref, 3
CAPSULE CODE : H Ref. 4
EANGE ! 0=35 FT Ref. 5
EPAN ! EL I o
PROCESS/ENVIRONMENTAL €~ "ODITIONS
AMB CAlL TEMP ! 60 F (A&GC ™°
AMB ABN TEMP LOW ! 2 F DT =28 Ref, 12
AMB ABN TEMP HIGH 90 F DT2=30 Ref. .
PWR I1PLY VOLTAGE 84 VDC Ref, 2&
P8 VOLT VAR (DV) 1 +/= 12 % AKGC 10)
ERROR BUMMARY
REF ACCURACY gRA) P 4= 0.50 % Ref. 4;
DRIFT DR) t 4/= 0D.50 % AKGC 2
CALIBRATION (CAL) : #/= ((Rh/z)QZ;(RA/Z)’Z)‘O.S (AGGC 5)
: ‘.'/" 0,3 3
ABN TEMP EFFECT i /- ((ZERO EFF) "2 + (SPAN EFF)"2)70.5 (Ref, 123
ZERO EFF R A 2.0 % SPAN/100 F * DT2 (Ref. 21
ZERO EFF P +/= 0.60 %
SPAN EFF 2 Hf- 2.0 % SPAN/100 F « DT2 {Ref, 21)
SPAN EFF 1 +/= 0.60 %
ADN TEMP E. (TE)t #/= 0.895 %
~»IATION EFFECT Negligible (ALGC 6)
PWE SPLY EFFECT ! )= .1 % per 10 % volt change « DV [Ref. 4)
PWR JPLY e (P8) 1 A/~ 0.12 %

The transmitter error (eTRX) is given as follows:

REF eTRX w4 (RA+CAL)

REF eTRX w 4= 0,85

ABN eTRX w #/= ((RA+CAL) 2 + P§°2 + TE"2 + DR"2) 0.5
ABN eTRX w 4= 1.31

Prepared by: S(C  Dpate: 3229 checked by:ﬂ__ﬁm Datezug’zS'ﬂj_
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B1GNAL CONVERTER 1

COMPONENT ID
TAG NUMBER C47-4-8-1 ckt 3
MANUFACTURER : BAILEY
MODEL NUMBER : 6624€10-1121

ENVIRONMENTAL CONDITIONE

AMB CAB TEMP t 105 F
PS VOLT VAR (DV) 1 4/~ 10 %

ERROR SUMMARY
REF ACCURACY (RA) : +/= 0.10 %
DRIFT (DR) & +/= 0.10 %
CALIBRATION (CAL)} : +/~ ((RA/ZA’Z;(RA/Z)’Z)'O.S

1 4/= 0.7

TEMPERATURE EFFECT
TEMP e (TE)

POWER SPLY EFFECT

+/= 0.25 % From 40 deg F to 140 deg F
7 fak 0.25 %

Negligible

The signal converter error (eSCl) is given as fullows:

REF e8C1 = +/+~ (RA+CAL)

REF eSCl = +/~ 0.17

ABN eSCl = +/= ((RA+CAL) "2 + TE"2 + DR"2)70.5
ABN @£C]l = +/« 0.32

Ref.
Ref.
Ref.

[Ref.
(A&GC

[Ref.
(A&GC
(A&GC

[Ref.

(ALGC 9

(A&GC

The ovtput RANDOM error terms for the signal converter (8Clo) are:

REF S8Clo = 4/~ (TRX0"2 + @8C17°2)70.5
REF 8Clo = +/- 0.87

ABN 8Clo = 4/~ (TRX0"2 + eSC172)70.5
ABN SClo = +/=- 1.35

The output BIAS error terms for the signal converter (S8Clob) are:

REF 8Clob = REF TRXob
ABN S8Clcb = ABN TRXob

Prepared by: S_»{‘Q Date: 5‘22“?[ Checked by: &!

0
N i

wa e
— St

$-25-41

Date: o°

e T —"

i e s IS At e e e o | i Al



ANO Calculation No. $1-E-0019-01, Rev. O Page 10 of 18
; INDICATOR
| COMPONENT 1D
TAG NUMBER $ LI-1616 Ref. 1
MANUFACTURER : BAILEY Ref. 2
MUDEIL NUMBER : RY1000~BJ0O~1 Ref. 7
SPAN : 35 FT [Ref. &
ENVIRONMENTAL CONDITIONS
AME TEMP VAR (DT) & /= ®F [Ref. 13)
LINE VOLT VAR (DV) & +/~- 12 VAC (A&GC 1)
ERROR BUMMARY
REF ACCURACY (RA) ¢ +/= 1.00 % Ref., 10]
DRIFT (DR} & +/= 1.00 % ALGC 2)
RESOLUTION (RES) t +/~ 1,43 % (A&GC 11)
CALIBRATION (CAL) ¢ +/= ((RA'2)°2 + (RES)"2)°0.5 (A&GC 4)
Y 1.81'%
TEMPERATURE EFFECT : +/~ 0.01 % span per deg F * DT [Ref. 10)
TEMP e (TE) 1 /=~ 0.09 %
LINE VOLTAGE EFFECT : +/~ 0.02 % span per VAC * DV (Ref. 10)
LINE VOLT e (LV) & /= 0.24 %

The

REF
REF

ABN
ABN
The
REF
REF
ABN
The
REF
ABN

indicator error (eIND) is given as follows:

eIND =
eIND =

eIND =
eIND =
output

INDo =
INDO =

INDo =
INDo =

*/- ((RA+CAL) "2 + RES"2) 0.5

4/ - 2.89 %

4 /- ((RA+CAL) "2 + RES"2 + TE"2 +« 1LV™2 +« OR"2)70.5
L 3.07 %

RANDOM error terms for the indicator (INDec) are:

4/ - (5C1u"2 + eIND"2)°0.5

ok g = 3.02

+)- (8Cl0°2 + eIND"2) 0.5

total loop error terms for the indicator (INDot) are:
INDot = +/~ REF INDo + REF SClob
INDot = +/=- ABN INDo + ABN SClob

NOTE: The numerical values will be presented in the Conclusion portion

Prepared by: SUC  pate: 2-22-9) checked by: M Date: 5-25-?/
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ANO Calculation No. 91<E~00: "~01, Rev, 0
BWITCH
COMPONENT 1D
TAG NUMBER i 1L5-1616 Ref.
MANUFACTURER @ BAILEY Ref.
MODEL NUMBER : 6623819A1 Ref.
ENVIRONMENTAL CONDITIONS
AMB CAB TEMP : 106 F [Ref.
PS VOLT VAR (DV) : +/+ 10 % (ALGC
ERROR BUMMARY
REF ACCURACY (RA) : #+/~ 0.25 % Ref.,
DRIFT (DR) : +/~ 0.25% §% A&GC
CALIBRATION (CAL) & +/= ((RA/2)°2 + (RA/2)°2)°0.5 (A&KGC
TEMPERATURE EFFECT: +/~ “.25 % From 40 deg F to 140 deg F [Ref.
TEMP e (TE) ¢ 4/~ V.25 % (ALGC
POWER SPLY EFFECT : Negligible (A&GC

The

RET
REF

ABN
ABN
The

REF
REF

ABN
ABN

The
REF
ABN

switch

eEW1
esSW1

esSW1
eSWl

L

output

EWlo
EWlo
ewlo

EWlo

=

error (eSwWl) is given as follows!

M A (RA+CAL)

+/- 0.43

/= ((RA+CAL) "2 4+ TE"2 + DR"2) 0.5
o 0.55

RANDOM error terms for the signal converter (SWlo) aru:

4/ (8C10°2 + 2SW1°2)°0.5
*/ 0.97
/- (8C10°2 + eSW1°2)°0.5
+/= 1.46

total loop error terms for the indicator (SWlot) are:

SWlot = 4/~ REF SWlo 4 REF 8Clob

“Wlot = +/+~ ABN SWlo + ABN §Clob

Page 11 of 18

11]

7)

NOTE: The numerical values will be presented in the Conclusion portion
of the calculation,

prepared by: SLL  pate: 3-22-T checkec by:&t _ pate: 5-25-9/
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CONCLUBIONS

The Reference loop errors at output device 1.I-1616 (INDol) are:
REFERENCE CONDITIONS

. . — -~ -~ -

NaOH 40 dcg? l 7. degF
twt i SPAN EET 1 SPAN FEET
- - - - - .
15.00 + 3.02 1,06 + 3.02 1.06
- 5,30 1.86 - 6.09 2,13
- - -
17.00 + 3,02 1.06 + 3.02 1.06
- 3,44 1.20 - 4.26 1.49
—————————— - - A - -
18.16 + 3.68 1.29 + 3.02 1.06
- 3.02 1,06 - 3.20 1.12
——————————— [ L R ——— T T e i
20.00 + $.39 1.89 + 4,53 1.59
- 3,02 1.06 - 3.02 1.06
- — - - -
20.80 l + 6.13 2.15 + .26 1.84
- 3. 02 1.06 - 3.02 1.06
NaCOH 90 degF 120 degF
twt % SPAN FEET ¥ SPAN EET
S e - . -
15.00 . 1.02 1.06 . 3.02 1.06
= 6.45 2-26 - 7321 2-52
------------- . - - -
17.00 & 3.02 1.06 + 3.02 1.06
o 4.63 1-62 - 5"1 1.89
- - T ————— -
18.16 + 3.02 1.06 + 3.02 1.06
- 3,58 1.25 - 4.36 1.53
------------- S -
20,00 + 4.14 1,45 + 2.33 1.17
= 3-02 1-06 - 3002 loOG
------------- v -
20.80 + 4.86 1.70 + 4.05 1.42
- 3.02 1.06 - 3.02 1.06
Prepared by: éLC Date: 222" Checked by: & o Date:_z'ZSJ;‘/
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The Abnormal loop errors at output device LI-1616 (INDot) are:

ABNORMAL CONDITIONS

NaOH 40 degF 76 dog
fwt t SPAN FEPT i SPAN EET
- | - - - - - -
15.00 + 3,35 1,17 + 3185 1.17
- 5.63 1.97 - 60.2 2025
- - - - -
17.00 + 3.35 1.17 + 3.35 1.17
- 3.77 1.32 - 4.59 1.61
------ - - - -~~~
18,16 “ 4.01 1,40 + 3.35 1.17
- 3,35 1,17 - 3.53 1.24
- - - - -
20,00 + $.72 ¢,00 * 4.86 1.70
- 3:35 1:37 ad 3,38 1047
------------- A - - —— -~ - — -
20.80 + 6.46 2.26 + 5.59 1.96
- 3,35 1.17 - 3.35 1.17
NaOH 90 degF 120 deg?
fwe ¥ SPAN FEET ¥ GPAN EET
-~ - - - -
15.00 + 3,35 1.17 + 3.35 1.17
- 6.78 2,37 - 7.54 2.64
- - -
17.00 + 3.35 1.17 + 3.35 1,17
- 096 1.74 - 5.74 2.01
- - - - -
18.16 t o+ 3. 35 1.17 + 3,38 1.17
[ - 3.91 1.37 - 4.69 1.64
------------- o e
20.00 + 4.47 1.57 + 3.66 1.28
l - 3,385 1.17 - 3.35 1.17
------------- o - - - -
20,80 + 5.19 1,82 4 4,38 1.53
l - 1,35 1.17 - 3.35 1.17

B
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The Reference loop errors at output device LS~1616 (SWlot) are:
REFERENCE CONDITIONS

- —— "~~~

NaOH
fwt
15.00

17.00

-

- - -

- A - -

15,00

-

P R w———

40
¥ SPAN

. 0.97
- 3-25

+ 0,97
‘ 1.39

+ 1.63

e Feer

0,34
1,14

0,34
0.49

0.57

1.17

- ————— -

¥ SPAN

- ----Q------,---u-‘-ﬁ‘-----4--------n-------h---ﬂdﬁp

“+ 0.97
- 4,04

" 0,97
- 2.21

T - - - - - -~

* 0.97
- 1.18

W - -~ - - -~ -

- 0.97

o 3021
- Q.87

- -

+ 0.97
. 4.40

+ 0.97
- 2.58

-

L 0.97

————
-+
%)
©
°

-

t SPAN

+ 0.97
- 5-16

+ 0.97
- 3.36
-
+ 0.97
o 2.31

¥ 1.28
- 0.97

-

. d‘ggET

0.34
1.41

C.34
0.77

0,34
0.40

0.87
0.34

1.12
0.34

0.34
1.81

0.34
1.18
0.34
0.81

0.45
0.34

0.4

-
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The Abnormal loop errors at output device 1E~1616 (SWiot) are:
AENORMAL CONDITIONE

- G

NaOH
twt

17.00

18.16

20,80

40 de
i SPAN

+ 1.46
- 307‘

+ 1.46
" 1.88

- 1.46

K 4.57
- 1.46

Teer

- - - o

0,51
1,31

0,51
0.66

0.74
0.51

1.34
0,51

1.60
0.51

7% dogr
¥ SPAN EET

+ 1.46 0.51
” 4.53 1.58

. 1.46 0.51
- 2070 009‘

+ 1.46 0.51 |
- 1.64 0.57 |

- - -

+ 2.97 1.04
- 10‘6 °o51

R - ’gn-o---*--—-------------—-----0---+--&-ﬂ-.-q-&----.-‘-o--.

+ 3.70 1.29
. 1.46 0.51

.-t-—---wn—-p-nw--‘b—-pnuunu-----l—---’-------o-------‘-----ﬁd---.

- o -

NaOH
fwt

15,00

90 de
% SPAN

“+ 1.46
- 4.89

* 1.46
= 3.07

4 1.46

- 1.46

Prer

0.51
1.71

- —— ‘-----’. —---“-—‘---_-----ﬂ---b--‘*---‘-.-’---'-“--”--.'-.

0.51
1.07

+—---ﬂw‘-'---,----‘u--—--.--4-—-------Q---n.--’-OOO -

0.51
.71

- ——— - --———oe---qy--—o--------.-----n*.-q

1.18
0,51

120 dcg?
% SPAN EET

+ 10‘6 0051
™ 5.65 1!9'

+ 1.46 0.51
taad 35’5 1-35

+ 1.46 0.51
- 2.80 0.98
*--—----——---w---nﬁ--‘nb
* 3.7 0.62
- 1.46 0.51

+ 2.49 0 SV
- 1.46 0.51

Page 15 of 18
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ATTACHMENT ONE
Specific Gravity Derivation

This attachment will explain the derivation of the sYecitic Gravity
values utilized in this calculation., The percent weight (% wt) of NaOH
that is used for calculational gurposes is 18.16 € 68 deg F. The origin
of this value is discussed in the Process Measurement error section of
this calculation. The values for Specific CGravity vs. Temperature were
obtained from Reference 20. The Specific Gravity values for 12, 16, 20,
and 24% wt NaOH were plotted against temperature in Figure 2 in order
to determine any linear relationships. s can be seen from the plot,
the Specific Gravity vs Temperature relationship is linear for the
concentracions of NaOH. The values for 15, 17, 18,16, 20 and 20.8 % wt
NaOH can therefore be determined using interpclation formulas.

The values used for calibration purposes were obtained from CRC Handbook
of Chemistri ,52 Edition. The values from this handbook vary slightly
from the valves used in Reference 20. This explains the difference in
value of the SG used for calibration (1.201 € 68degF) and the SG used
for PMEb determination (1.19886 € 68degF). The use of 8G ratios in
determining PMEb values eliminates any error caused by difference in
values due to different references.

The values from Reference 20 are as follows!

TEMF degC SG@l2% SGRl6% 5G@20% SGR24%

0 1.1399 1,1849 1.2296 1.2741
15 1.1333 1.1776 1.2218 1.2658
20 1.1308 1,1751 1.2191 1.2629
40 1.1210 1.1645 1.2079 1.2512
60 1.1101 1.1531 1,1960 1.2388
80 1.0983 1.1408 1.1833 1.2259

100 1.0855 141277 1.1700 1.2124

The interpclated values are as follows:

TEMP degC SGE15% 5G017% SCP18.16% SGE20% SGE20.8%
0

1:17237 1.1961 1.2090 1.2296 1,2385
15 1.1665 1.1887 1.2015 1.2218 1,2306
20 1.1641 1.1861 1.1989 1.2191 1.2279
40 1.1536 1.1754 1.1879 1.2079 1.2166
60 1.1424 1.1638 1.1763 1.1960 1.2046
80 1.1302 1.1514 1.1638 1.1833 1,1918
100 1,1172 1.1383 1.15056 1.1700 11785
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ATTACHMENT TWO

The purpose of this attachment is to provide lcop error values that may
be used to verify Licensing Basis Documents bounding values for actual

Sodium Hydroxide Tank levels. The following tables provide values for

worst case scenarios (Ref. 22). The scenarios are !

Case One: Low Tank Temperature, Low NaOH Concentration & Low Level
Case Two: High Tank Temperature, High NaOH Concentration & High Level

The values for the NaOH concentration extremes were obtained from Tech
Spec 3.3.4. The values for the Temperature extremes were obtained from

s~ lﬂctiOH 6.202'4'6.

LI~1616
ABNORMAL CONDITION €@ 40 degF
Error
NaOH Level Bias (INDo + PMED) * Note 1
§ wt Feet % Span % Span Feet
15 30.84 «2,01 + 1.34 + 0,47 ¢ Note 2

- 5,36 = 1.88
ABNORMAL CONDITION € 120 degF

Error
NaOH Level Bias (INDo + PMED) « Note 1
i wt Feet ¥ Span % Span Feet
20.F 35,87 +1.06 + 4.41 + 1.54 * Note 2

- 2.29 = 0,80
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L8~1616
ABNORMAL CONDITION @ 40 degF
krror
NaOH Level Bias (SWlo + PMED) * Note 1
¥ wt Fee ¥ Span ¥ Span Feet
ip 30.84 -2,01 4 0,00 4 0,00 * Note 2

o 3047 = 1621

ABNORMAL CONDITION € 120 degF

Errer
NaOH Level Bias (8Wleo + PMEDb) * Note 1
& vt Feet % Span t fpan Feet
20.8 35:8% +1.66 + 2,52 + 0.88 +* Note 2

i 0140 - 0014
*For notes see page 18>
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ATTACHMENT TWO
BUMMARY

?h:lacceptability ¢riteria for the lower Tech Spec Indicated Value is as
ollows:

Indicated Value - Positive Error > Lower Analysis Limit * Note 3
The calculated value is 33.2 - .47 = 32,72 > 30.84.

Therefore, the Tech Spec value is acceptable.

The acceptability criteria for the higher Tech Spec Indicated Value is
as follows:

Indicated Value + |Negative Error| < Upper Analysis Limit * Note 3
The calculated value is 35 + .80 = 35.80 < 35.87.
Therefore, the Tech Spec value is acceptable.

NOTES

Note 1:The method of error combination above deviates from IDG~001 in
that the PME bias error is combined algebraically with the resulting
random portion of the loop error including the random portion which is
of the oggosite sign of the bias. This is norm2_.ly not done because
rertain as effects may not always occur simultaneously with random
errors or the models for the bias may not be precisely predictable.
Using biases of opposite sign to cancel or reduce the random error
magnitude could lead to nonconservative results when these conditions
are true, However, in this calculation the PME error is both certain
and precisely predictable for the conditions analyzed. Therefore, it is
acceptable and correct to combine the errors as shown above. The error
comhination is expressed as "INDo + PMEb" for the indicator and "SWlo +
PMEL" for the switch.

Note 2:The Height of Liquid that is ircluded in the formula for
determining the PME for the indicator is equal to the satot{ Analysis
limite of 30.84 feet for 15% wt NaOH and 35.87 fcet for 20.80% wt NaOH.
These values are used to ensure the Safety Analysis values are bounded
by the Tech Spec values plus instrument error (for the indicator). The
Safety Analysis limits of 30.84 ft (15% wt) and 35.87 ft (20.8% wt) were
obtained from the response to AI#4 of CR-1-90-0136, This response
states the level variations are assessed at 34.0 +1.87/-3.16 feet. ANO
E: 1nserinq Report 89R-1006-02 Rev. 1 is referenced as the source for
this data.

Note 3:The "Indicated Values" extremes were obtained from Tech Spec
3.3.4. The Tech Spec states the NaOH tank level shall contain an
indicated 34.0 +1.0/-0.8 feet of N/ " solution. This range eguates to
33.2 to 35 feet.
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