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1.0

OBJECTIVE

1.1

1.2

1.3

Determine the instrument uncertainty, setpoint and Allowable Value for
the Reactor Pressure Vessel (RPV) Level Narrow Range (NR)
instrumentation. This includes transmitters 1B21N095A,B: Level 3 &
Level 8 trip units 1B2IN695A,B: and 1B21N693A,B respectively.

This calculation evaluates the adequacy of the current setpoints in
relationship to the results of 1.1 above.

The setpoint for RPV Level 3 was originally calculated in GE letter IP-
3040 (Input 4.8). GE letter IP-3040 provided CPS specific setpoint
information in the absence of a formal CPS calculation. Now that this
calculation is in place, these results shall be used in lieu of GE letter IP-
3040 results for the parameters covered by this calculation.

ASSUMPTIONS

2.1

2.2

23

24

2.5

1

Published instrument vendor specifications are considered to be 2o values
unless specific information is available to indicate otherwise (Ref. 6.1,
Section 4.1.3.4).

Temperature, humidity, power supply, and ambient pressure errors have
been incorporated when provided by the manufacturer. Otherwise, these -
errors are assumed to be included in the manufacturer's accuracy or
repeatability specifications (Ref. 6.1, Section 4.3.1 and Appendix A,
Section A.2.1).

Changes in ambient humidity are assumed to have a negligible effect on
the uncertainty of the instruments used in these loops (Ref. 6.1, Appendix
I, Section 1.2).

Normal radiation induced errors have been incorporated when provided by
the manufacturer. Otherwise, these errors are assumed to be small and
capable of being adjusted out each time the instrument is calibrated.
Therefore, unless specifically provided, normal radiation errors can be
assumed to be included within the instrument drift errors (Ref. 6.1,
Appendix I, Section I.1).

This analysis assumes that the instrument power supply stability (PSS) is
within +5% (+1.2 Vdc) of a nominal 24 Vdc (Ref. 6.1, App. I, Section
L11).
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2.6
2.7
2.8
2.9
2.10

The Drift Effect will be determined with the assumption of a 30-month
calibration interval (24 month nominal plus 25%). Drift will be
determined using vendor provided data. Where vendor data is unavailable,
drift will be determined in accordance with Reference 6.1.

It is assumed that the M&TE listed in Section 7.0 of the calibration
procedures is calibrated to the required manufacturer's recommendations
and within the manufacturer's required environmental conditions.
Temperature related errors are based on the difference between the
manufacturer's specific calibration temperature and the worst case
temperature at which the device is used (Reference 6.5, Reference 6.1
Appendix H.1).

Per Reference 6.1, it is assumed that the reference standards used for
calibrating M&TE or Calibration tools shall have an uncertainty
requirement of not more than % of the accuracy of the equipment being
calibrated. A greater uncertainty may be acceptable as limited by “State
of the Art”. It is generally accepted that the published vendor accuracy of
the M&TE or Calibration tool includes the uncertainty of the calibration
standard M&TE when the 4:1 accuracy standard is satisfied. Hence,
Calibration Standard uncertainty is considered negligible to the overall
calibration error term and can be ignored. This assumption is based
primarily upon inherent M&TE conservatism built into the calculation.

Review of historical maintenance work request for the loop indicates the
effects associated with EMI and RFI have not resulted in equipment
failure or degraded performance during the life of the plant. In addition,
vendor performance specifications and qualification test reports do not
provide an instrument error specification for the effects of EMI and RFI.
As such, any effect related to EMI and RFI are assumed to be negligible.
(Ref. 6.1, Section 4.3.1 and Appendix A, Section A.2.1).

Reference 6.1, Section C.3.14, states, "There are no realistic, identifiable
events which would result in a pipe break inside containment of the
magnitude required to cause a loss-of-coolant accident coincident with
safe shutdown earthquake." Therefore, this calculation considers the
effects of a seismic event and loss-of-coolant accident independently to
establish the worst case scenario for the instrumentation being evaluated.
Consideration has been given to the accident that this equipment is
required to mitigate.
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2.11

2.12

Per Reference 6.1, Section 4.1.2.2, CPS assumes that functions associated
with setpoints will function in their first trip during an event, the point in
time when they and they alone, are most relied upon for plant safety.
Worst case environmental conditions, that assume failure of protective
equipment, or conditions that would only exist after the point of time
where manual operator action is expected, are not applicable to the
automatic trip functions that are expected or relied upon to occur in the
early part of an event.

Per Reference 6.4, the RPV Level 3 trip function is not required post
accident.” Harsh radiation levels are assumed not to occur prior to Level 8
trip operation because increasing water inventory in the reactor vessel
following ECCS actuation demonstrates that the core has not been
uncovered. Therefore, increasing radiation levels of the magnitude
following fuel failure will not be present. This assumption is validated by
Input 4.8, which considers an accident radiation level of zero for level 8
trips.

In steam environments the insulation resistance of cables, terminal blocks
and other devices may be reduced, producing larger than expected leakage

“currents, which degrade signals. Pertaining to the Harsh Environment
(HE), Reference 6.4, Section 1.2.1, states “From the standpoint of
establishing setpoints, Harsh Environment does not apply. This
distinction is made to avoid confusion between the long-term functional
requirements for the devices, which includes post-trip operation, and the
operation requirements during the initial period leading to the first trip.
The error introduced by such Harsh Environment effects is referred to as
Insulation Resistance Accuracy (IRA) error. In current loop
instrumentation, the increased current flow in the instrument cable due to
decreased cable resistance always results in a higher than actual process
indication. Input 4.8 states that both Harsh Environment and Radiation
Effect are not applicable. It is therefore assumed that no degradation of
the insulation has occurred and the positive IRA bias does not exist prior
to first trip.

ASME Steam Tables software was used to determine properties of water
and steam used in this calculation. This software is provided with the
ASME Steam Tables and represented as the computer code utilized to
generate the actual tables. Software greatly reduces interpolation errors,
and it is assumed the calculation reviewer will validate the accuracy of the
program output by checking against Reference 6.6
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2.13  This calculation assumes that the cold calibrated span for the level
transmitters are greater than 41.70 inwc. This assumption provides a
reasonable approximation of turn-down ratio. Attachment 1 of this
calculation determines head correction and cold calibration values specific
to each of the level transmitters addressed by this calculation. Attachment
1 validates this assumption.
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3.0 METHODOLOGY

This calculation will determine the instrument uncertainty associated with the
RPV Level differential pressure transmitters. The Evaluation will determine the
loop setpoints and Allowable Values for the Level 3 and 8 Functions. Instrument
uncertainty will be determined in accordance with Reference 6.1, CI-01.00,
“Instrument Setpoint Calculation Methodology.” The evaluation will then
compare the current setpoint and Allowable Values with the results determined by
this calculation.

Section 2.1.3 of Reference 6.1, CI-01.00, “Instrument Setpoint Calculation
Methodology™ states the standard provides flexibility in the precise method in
which a setpoint is determined.

As stated in Section 2.1.4 of CI-01.00, the setpoint methodology is based on the
industry standard ANSI/ISA S67.04 (Reference 6.8). Recommended Practice
ANSI/ISA S$67.04.02-2000 (Reference 6.9) provides a detailed methodology for
implementing Reference 6.8. CI-01.00 uses Method 1 of Recommended Practice
(Ref. 6.9, Section 7), to establish the relationship between the Analytical Limit
(AL), Allowable Value (AV) and Nominal Trip Setpoint INTSP). The
Recommended Practice details two other acceptable methods.

Use of the CI-01.00 standard methodology results in Level 3 & 8 NTSPs which
would decrease plant operating margin (i.e., a setpoint closer to the operational
RPYV level range than the current field setpoint). methodology results in a more
conservative approximation of loop uncertainty than the methodology of
Reference 6.9. This extra conservatism comes as a result of effectively
algebraically adding the Square Root Sum of the Squares (SRSS) of AL, PMA &
PEA to the SRSS of C, & Dy, the sum of which, depending upon trip direction, is
appropriately added or subtracted from the AL to determine the NTSP.

NTSPang) = AL — [ (A2 + PMA? + PEAY)'? + (C2 + D)2 1.
NTSPpec) = AL + [ (A12 + PMA? + PEA%)? + (C 2 + D)2 ].

Combining the same error terms entirely by the SRSS method, per Reference 6.9
Methods 2 & 3, yields a smaller error term and an NTSP which demonstrates the
current RPV level 3 & 8 setpoints are conservative.

NTSPanc) = AL — (Al? + C 2 + D ? + PMA? + PEA?)'?
NTSPpec) = AL + (A2 + C2 + D > + PMA? + PEA%)'?

Removing unnecessary conservatism, through use of an alternative industry
standard method, eliminates negative impact upon plant operation and costs
necessary to implement a setpoint change.
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[ CALCULATION NO. IP-C-0059

Method 3 of the Recommended Practice provides for calculation of the Allowable
value by summing the uncertainties of drift (D.) , calibration uncertainty (Cy),
and “uncertainties during normal operation.”

The CI-01.00 method of determining AFTy. determines the SRSS of Cp. and Dy.

The methodology used in this calculation to determine AV will be to
appropriately sum AFT;, with NTSP.

AV(inc) =NTSP + AFTy

M&TE error will be determined from the results of Calculation IP-C-0089 (Input
4.6.1) which uses building temperature minimum and maximums to develop the
uncertainty, and review of the corresponding loop and device calibration
procedure (Input 4.12.1).

Per Reference 6.1, Head Correction is determined by evaluating either drawings,
survey data, and/or walk down data as applicable. However for this calculation,
head correction associated with these transmitters will be determined using survey
data.

This calculation requires an appreciation of the relationship between cold
calibration span, and process span. Cold calibration span refers to the difference
between the minimum and maximum pressures applied to the transmitter during
calibration to simulate the differential pressure under normal operating pressure
and temperature (NOP/NOT) that correspond with a vessel water level of 0% and
100%. Therefore, the relationship between cold calibration span and process

. span are equivalent for vessel water level of 0% and 100%. Per Assumption 2.13

cold calibration span is 41.70 inwc and per Input 4.9.1 process span is 60 inches,
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INPUTS
4.1  P&IDs

42

4.3

44

4.1.1 MO05-1071, Sheet 1, Rev. AB, “Nuclear Boiler (NB)".
4.1.2 MO05-1071, Sheet 2, Rev. Y, “Nuclear Boiler (NB)”.

Technical Manuals
42.1 K2801-0091, Tab 2, Rev. 9, “Rosemount Model 1153 Series B
Alphaline Transmitters for Nuclear Service”

System Design Criteria

43.1 DC-ME-09-CP, Rev. 11, “Equipment Environmental Design
Conditions Design Criteria”, (Zone Code H-26, Map Code C.3.1,
HCU Modules El. 755°-0”, page 72; Zone Code M-24, Map Code
D.6.2, Main Control Room & Electric Panel Room, El. 800°-07,
page 49).

4.3.2 DL851E382AC, Rev. 25, “RCIC System”

4.3.3 DL851E713AC, Rev. 20, “ADS System”

CPS Drawings

44.1 Not Used

442 EO02-INB99 Sheet 104, Rev. E, “Nuclear Boiler System (NB)
Automatic Depressurization System (NSPS)”.

443 EO02-INB99 Sheet 107, Rev. D, “Nuclear Boiler System (NB)
Automatic Depressurization System (NSPS)”.

444 E02-1NB99 Sheet 108, Rev. E, “Nuclear Boiler System (NB)
Automatic Depressurization System (NSPS)”.

4.4.5 EO02-1RI99 Sheet 9, Rev. K, “Reactor Core Isolation System
(RI)(NSPS)”.

4.4.6 EO02-1RI99 Sheet 12, Rev. K, “Reactor Core Isolation System
(RD(NSPS)™.

447 EO03-1P661 Sheet 606, Rev D, “Internal Wiring Diagram, NSPS
Div. 1 Cabinet 1H13-P661”.

4.4.8 EO03-1P662 Sheet 606, Rev C, “Internal Wiring Diagram, NSPS
Div. 2 Cabinet 1H13-P662”.

4.4.9 NB-910, Rev. 6, “Containment Bldg. Nuclear Boiler Piping”

4.4.10 NB-942, Reyv. 3, “Containment Bldg. Nuclear Boiler Piping”

4.4.11 M01-1107-05, Rev. D, “General Arrangement Aux. Fuel Bldg. &
Containment Mezz. Floor Plan EL. 755’-0” & 762’-0”

4.4.12 M01-1117-05, Rev. E, “List of Equipment on General
Arrangement”

4.4.13 865E997AC, Rev. 2, “Reactor Level & Pressure Local Panel A”

4.4.14 112D2212AC, Rev. 2, “Reactor Level & Pressure Local Panel B”
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4.5

4.6

4.7

4.8

4.9

4.10

Passport (D030), For Information Only

4.5.1 EIN IB2IN095A & B Rosemount Transmitters, Model
1153DB4PC

4.5.2 EIN 1B2IN695A & B Analog Trip Module, Model
147D8505G005

4.5.3 EIN 1B2IN693A & B Analog Trip Module, Model
147D8505G005

4.5.4 EIN PGI1509, dated 10/15/00

Calculations
4.6.1 Calculation IP-C-0089, Rev. 0, “M&TE Uncertainty Calculation”.

Equipment Qualification
4.7.1 SQ-CL001, Rev. 29, Rosemount 1153 Series B and 1154
transmitters.

4,72 SQ-CL603, Rev. 15, Qualification for MCR Panels.

1P-3040, Letter from L.H. Larson, to J.H. Greene, dated January 23, 1987,
“Clinton Power Station, Unit 1 Setpoint Methodology Program™; CPS File
Number N55-87 (1-23)6 #45123.

Design Specifications/Data Sheets '

49.1 LTO054, Rev. D, “Level Transmitters”, Instrument Data Sheet for
1B21N095A,B

492 DSDS 22A4622AV, Rev 12, “Nuclear Boiler System Design Spec
Data Sheet”

4.9.3 Performance Specification 22A7866, Revision 4, “Analog Trip
Unit”.

4.9.4 Design Specification 22A4622, Rev. 7, “Nuclear Boiler System”

4.9.5 PL442X491 Rev.23 "Card Ident List P661"

49.6 PL442X492 Rev.23 "Card Ident List P662"

Construction Work Requests and Plant Survey Data

4.10.1 CWR 12339, Survey Data, dated 1/14/85

4.10.2 Homer Chastain plant survey data for RF-4, Document Number Y-
103230, File Code U070-93(12-14)-6
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4.12

Reports/Correspondence Related to RPV Level

4.11.1 Reactor Pressure Vessel Water Level Measurement System
Evaluation Report, prepared by GE for CPS, dated November 1984

4.11.2 Not Used

4.11.3 Y-103435, RPV Level Head Corrections Using Survey Elevations
from RF-4, 2/15/94

4.11.4 EDE-42-1289, Rev. 2, Clinton Reactor Vessel Water Level
Transmitter Calibration, July 1990

4.11.5 JAM-00185-NSED, Document Number Y-94738, File Code B94-
90(08-20)-6, “GE SIL 470 Supp 1 and CR 1-88-09-058 RPV Level
Head Corrections”, Memo from J. A. Miller, Manager-NSED to J.
G. Cook, Plant Manager, dated 8/20/90

Calibration Procedures

4.12.1 CPS 9433.09, Rev. 34a, “ECCS Reactor Vessel Water Level B21-
NO095A(B) CHANNEL CALIBRATION™.

4.12.2 CPS 9433.09D001, Rev. 35, “ECCS Reactor Vessel Water Level
B21-N095A CHANNEL CALIBRATION DATA SHEET”.

4.12.3 CPS 9433.09D002, Rev. 35, “ECCS Reactor Vessel Water Level
B21-N095B CHANNEL CALIBRATION DATA SHEET”.

4.12.4 CPS 9030.01, Rev. 30, “Analog Trip Module (ATM) Functional
and Calibration Check Instructions”.

4.12.5 CPS 9030.01C007, Rev. 24, “RCIC Reactor Water Level B21-
N693A(B) Checklist”

4.12.6 CPS 9030.01C009, Rev. 24, “ADS Reactor Water Level B21-
N695A(B) Checklist”



DEPT/DIV

C/NSED

NF-161.01

Revision 0
CALCULATION NO. IP-C-0059 REVISION 0O SHEET
VOLUME A 14 _of 50

5.0 OUTPUTS

5.1

5.2

5.3

54

5.5

5.6

5.7

5.8
5.9

CPS 9433.09, Rev. 34, Change b, “ECCS Reactor Vessel Water Level
B21-N095A(B) CHANNEL CALIBRATION".
CPS 9433.09D001, Rev. 35, “ECCS Reactor Vessel Water Level B21-
NO095A CHANNEL CALIBRATION DATA SHEET”.
CPS 9433.09D002, Rev. 35, “ECCS Reactor Vessel Water Level B21-
NO095B CHANNEL CALIBRATION DATA SHEET”. '
CPS 9030.01, Rev. 31, “Analog Trip Module (ATM) Functional and
Calibration Check Instructions”.
CPS 9030.01C007, Rev. 24, “RCIC Reactor Water Level B21-N693A(B)
Checklist”
CPS 9030.01C009, Rev. 24, “ADS Reactor Water Level B21-N695A(B)
Checklist”
CPS Operational Requirements Manual (ORM) Rev. 33
5.7.1 Attachment 2-9 Table 5, “Emergency Core Cooling System
(ECCS) Instrumentation Trip Setpoints”
5.7.1.1 Item 4d, “Reactor Vessel Water Level-Low, Level 3
~ (Confirmatory)”
5.7.1.2 Item 5d, “Reactor Vessel Water Level-Low, Level 3
: (Confirmatory)”
5.7.2 Attachment 2-11 Table 6, “Reactor Core Isolation Cooling (RCIC)
System Instrumentation Trip Setpoints™ Item b, “Reactor Vessel
Water Level-High, Level 8”
CPS 3305.01, Rev. 9, “Reactor Protective System”
CPS Technical Specification, Amendment 140
5.9.1 Section 3.3.5.2, “Reactor Core Isolation Cooing (RCIC) System
Instrumentation”
5.9.1.1 Table 3.3.5.2-1, Item 2, “Reactor Vessel Water Level-High,
Level 8”
5.9.2 Section 3.3.5.1, “Emergency Core Cooling System (ECCS)
Instrumentation”,
5.9.2.1 Table 3.3.5.1-1, Item 4.d, “Reactor Vessel Water Level-
Low, Level 3 (Confirmatory)”
5.9.2.2 Table 3.3.5.1-1, Item 5.d, “Reactor Vessel Water Level-
Low, Level 3 (Confirmatory)”
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7.4.2.7

7.4.2.8

7.4.2.9

7.4.2.10

Humidity Effect (HEaotm) — The vendor does not provide any

~ specification for this effect (Input 4.9.3). Therefore, per Assumption

2.2, the Humidity Effect is considered to be included in the Vendor
Accuracy.

HEAtm=0
Power Supply Effect (PSEaTm) - The vendor does not provide any
specification for this effect (Input 4.9.3). Therefore, per Assumption
2.2, the Power Supply Effect is considered to be included in the
Vendor Accuracy.

PSEAtm=0

RFI/EMI Effect (REEaTwm) — Per Assﬁmption 2.9, the effects of
RFI/EMI are considered negligible.

REEATM =0

Bias (Batm) — From Appendix C of Reference 6.1, Bias is defined as a
systematic or fixed instrument uncertainty that is predictable fora
given set of conditions because of the existence of a known direction
(positive or negative). No such error was identified for the ATMs
used for measurement of RPV level. Therefore:

Batm=0
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7.4.2.11 From Section 7.3.1, AaTm is calculated by:
(VA,)’ (ATE,)’ (OPE,)’ (SPE,)’ (SE,)’
+ + | —L] + +
=N n n n n n + B

(RE,)’ (HE,)’ (PSE,)’ (REE,)’
+ + + +
n n n n

(20)
Substituting into the A; equation where:
VAarm =10.2500% Span  (20) Section 7.4.2.1
ATExm=0 Section 7.4.2.2
OPEatm =0 Section 7.4.2.3
SPEATM =0 Section 7.4.2.4
SEatm =0 Section 7.4.2.5
REatM = Section 7.4.2.6
HEamq = Section 7.4.2.7
PSEatm =0 Section 7.4.2.8
REEAtmM =0 Section 7.4.2.9
Barmy = Section 7.4.2.10

A = iz\/(ﬂéfz_s"mi) +(0)" + (0 + ) + (0 + (O + 0) + OF + (0)* +0

AATM =10.2500% Span (20)
7.4.3 Loop Accuracy

From Section 7.2 there are 2 trip units associated with each loop
providing the Level 3 and Level 8 trip functions.

From Section 7.3.1;

A =%t+JA +A, +A,2+.. =B 20)
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7.4.3.1 Level 3 trip (AL.Leve] 3)
Substituting into the equation for AL where:

ALT -Level 3 =+2.0317% Span (20) Section7.4.1.11.4

AATM =+ 0.2500% Span  (20) Section 7.4.2.11
BitLevts =0 Section 7.4.1.10
Batm =0 Section 7.4.2.10

2 2
Ay tvers = i\/ Airotovers Y Auns” EBir_pevers T By

Al tevers = i\/ 2.0317% Span® +0.25% Span® +0+0

AlL-Level 3 - =42.0470% Span (20’)
7.4.3.2  Level 8 trip (AL-Level 8)

Substituting into the equation for Ay where:

ALT-Levels =+2.5973 % Span (20) Section 7.4.1.11.4
AATMm =+0.2500% Span  (26) Section 7.4.2.11
BiT-Level 8 =0 Section 7.4.1.10 -
Batm =0 Section 7.4.2.11

2 2
Ay fevers = i\/ Aprtevers Y Auns” EBirroas TBany

Ay s =£4/2.5973% Span® +0.25% Span® £0+0

Al,Lcyc' 8 =42.6093% Span (20’)
7.5  Loop Calibration Error (Cy)

Loop Calibration Error is determined by the SRSSs of As-Left Tolerance (ALT3),
Calibration Tool Error (C;), and Calibration Standards Error (C; stp) for the
individual devices in the loop. The equation below is used to calculate this effect.

- From Section 7.3.2:-

cornm () 2 (3] 2 (57 e




NF-161.01

Revision 0
DEPT/DIV CALCULATION NO. IP-C-0059 REVISION 0 SHEET
C/NSED VOLUME A 32 of 50
7.5.1 As-Left Tolerance (ALTL)
From Section 7.3.7:
' 2 2 2
ALT, = i(N)\/(ALT') +(ALT2) +...+(Am) (20)
n n n
Where:
ALT, = 1VA, (20)

Determining the ALT for the transmitter (ALTL71):

VALt =+0.2500% Span (Section 7.4.1.1)
Therefore;
ALTpr=£0.2500% Span (20)

Determining the ALT for the Analog Trip Unit (ALTa1M):

VAatm =% 0.2500% Span (Section 7.4.2.1)'
Therefore;
ALTatm = £0.2500% Span (20)

Per Section 7.2, a singl‘e transmitter and 2 identical trip units generate
the Level 3 and Level 8 trips. Therefore a single loop As-Left Tolerance
(ALTy) is representative of both trip functions.

Substituting ALTL_t and ALTa1m into the equation for ALTy;

2 2
ALT, =i(N)\/(ALTLT) +(ALTATM)
n n

0, 2 0, 2
ALT, = 2(2) \/(0.25/02 Span) +(o.25/; Span)

ALTL =+ 0.3536% Span 20)
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Converting ALTy to “inwc” for comparison to tolerance in calibration
procedures;

Per Assumption 2.13, Cold Calibrated Span = 41.70 inwc.

ALTy, =240.3536% Span
ALTy =%0.3536% Span * 41.7 inwc / 100%Span
ALTy =20.1475 inwc (20)

Per Inputs 4.12.2 and 4.12.3, As-Left Tolerance for Loop Calibration
of Trip #1 is —64.66 inwc to —64.37 inwc. The As-Left Tolerance for
Loop calibration of Trip #2 is —35.00 inwc to —34.71 inwc. In both
cases the difference between upper and lower tolerance limits is 0.29
inwc and in both cases the As-Left Tolerance specified by the
calibration procedures is non-symmetrical.

Per Section 4.4.2 of Reference 6.1, “ALTy selected for use in the
calibration procedure should be used to calculate Ci and AFT..” Per
direction from CPS, single sided uncertainties such as this one shall be
taken as the span of a tolerance evenly distributed around the nominal
setpoint. Therefore:

ALTL = £0.145 inwc : (20)
Rounded down to the precision specified in the calibration procedure:
ALT. =10.14 inwc (20)

Converting ALT| to process span (inches);
ALTy =40.14 inwc
ALTy =+0.14 inwc / (60 inches / 41.7 inwc )
ALTy =0.20 inches (20)

Converting ALTy, to “% Span” for use in calculation;
Per Assumption 2.13, Cold Calibrated Span = 41.70 inwc.
ALT, =0.14 inwc

ALTL =20.14 inwc / (41.7 inwc / 100%Span)
ALTy =%0.3357%CC Span (20)
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As discussed in Section 3.0, cold calibrated span is equivalent to
process span when the plant is at NOP/NOT. Since the loop is
required to function only when the plant is at NOP/NOT. Therefore:
%CC Span = % Process Span = % Span
ALTyL =20.3357% Span 2o)

Calibration Tool Error )

7.5.2.1 Transmitter Calibration Tool Error (Cpt)

Reference 6.1 provides the method for determining the Measurement
and Test Equipment (C;) uncertainty. As discussed in Section 3.0, as
a first approach, use the least accurate M&TE from input 4.6.1 that
can support the existing setpoint and Allowable Value.

Input 4.12.1 addresses the functional testing of the master and slave
trip units (Section 8.1), loop calibration (Section 8.2), transmitter
calibration (Sections 8.3 and 8.6) and calibration of the master and
slave trip units (Sections 8.4 and 8.5). Section 7.0 of Input 4.12.1
requires the use of a test gauge, Digital Voltmeter (DVM), and 250
ohm (Q) precision resistor in addition to the DAC during
performance of the procedure. Specifically:
e Functional testing of the trip units is accomplished using only the
DAC.
Loop calibration requires usage of the test gauge only.
Transmitter calibration employs the test gauge, precision resistor
and DVM.
o _ Calibration of the Master and Slave trip units is performed using
only the DAC.

Per Section 7.0 of Input 4.12.1;

o the DVM shall be capable of measuring 0-5 Vdc +0.002 Vdc,

e the test gauge shall have a range of 0-75 inwc with an accuracy
of £0.079 inwc, and

o the 250 Q precision resistor is required to be within £ 0.02 Q.

To enhance accuracy during calibration, this uncertainty calculation
utilizes the Fluke 45 multimeter accuracy specification. Per page 10
of Attachment 3 of Input 4.6.1, Fluke 45 multimeter has an
uncertainty of £0.097% Span for the 1-5 VDC range. Similarly, a
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Heise Model HQS-2 Digital Pressure Module with a range of 0 —
100 inwc and an accuracy of £0.0250% span will be used in
calculating the uncertainty.

The M&TE error for the voltmeter (Cyw) is therefore:
Cym =20.097% Span (3o)
Cvym==0.004 Vdc (max temp band of 22°C) Input 4.6.1

The M&TE error for the precision resistor (Cpr) is therefore:
Cpr = £0.02€/250€2 *100
Cpr =+0.008% Span (30)

The M&TE error for the Heise HQS-2 digital indicator (Cpg) is
therefore:

The errors for this gauge are derived from Attachment 3, as follows:
Vendor Accuracy (VA) =+ 0.025% full scale

Per Attachment 3, the HQS-2 indicator is temperature
compensated over a range of 20°F to 120°F, therefore:

ATE=0
Per Attachment 3, the HQS-2 indicator is calibrated to within +
0.03 inwc over a 0-100 inwc range.

ALT =% 0.03 inwc * (100% full scale/100 inwc)
ALT =+ 0.0300% full scale

Per Input 4.6.1, Paragraph 3.5, the digital indicator IRE is
conservatively taken as the least significant digit of the digital
display and is considered insignificant.

IRE=0
Cpg =+ [VAZ+ATE? + IRE? + ALT?]"

Where, from above:
VA =+0.0250% Span
ATE =0
IRE =0
ALT =20.0300% Span
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Substituting:
Crg =+[0.0250% + 0+ 0+ 0.0300%) *
=+0.0391% FS

Converting to inwc:
Cpg =% 0.0391% FS * (100 inwc/100%FS)
Crg =1 0.0391 inwc o)

Converting to the 41.70 inwc span of the transmitter:
Cpg =+ 0.0391% Span (100 inwc/41.70 inwc)
Cp =1 0.0938% Span (3o)

Cir= i\/ Cgc + C;‘;u + Clz’R

Substituting: .

C,r = £4/0.0938% Span® +0.097% Span® +0.008% Span®

CrLr=10.1351% Span (30)

7.522- ATM Calibration Tool Error (Carm)

7.5.3

The ATM’s are calibrated using a DAC. The DAC accuracy has been
evaluated in Input 4.6.1. Per Input 4.6.1, the DAC accuracy for the
ATM is +£0.151% span. Therefore:

Catm =% 0.151% span (3o)
Calibration Standard Error (Cstp):

Per Assumption 2.8, Calibration Standard Error is considered
negligible for the purposes of this analysis.

Cs‘rp=0
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7.54 Loop Calibration Error (Cyp):

Per Section 7.2, a single transmitter and 2 identical trip units generate
the Level 3 and Level 8 trips. Therefore a single loop Calibration
Error (Cy) is representative of both trip functions.

Per Section 8.2 of Input 4.12.1, the loop calibration is performed using
a pressure gauge only. Substituting into the equation from Cy:

From above:
ALT, =+0.3357% Span (2o) Section 7.5.1
Crg =+0.0938% Span  (30) Section 7.5.2.1

.GiSTD =0 Section 7.5.3

Substituting terms:
'

. o 2 o 2
c, = iz\/(o.3357 2A Span J . (0.0938 34 Span ) o

C. =+0.3415% Span (20)

7.6 Loop Drift

. 7.6.1 Transmitter Drift (Dry):

Per Input 4.2.1, Drift is + 0.2% of URL for 30 months. Drift will be
determined based on a nominal 30 month calibration interval (Assumption
2.6), in'accordance with Technical Specifications allowance for extended
surveillance for up to 1.25% of the required interval, or 30 months
(24*1.25=30). '

e Per Assumption 2.13, Cold Calibrated Span = 41.70 inwc
e From Input 4.2.1, Upper Range Limit = 150 inwc

Therefore:

Dyr=+0.20% URL
Dir=%0.20% * (150 inwc / 41.70 inwc)
Dyt =%0.7194%CC Span (20)
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7.6.2 Analog Trip Unit Drift (Datm):

Per Input 4.9.3, Drift is £0.25% of Span for a period of 30 days. Per the
calibration procedure (Input 4.12.4), the calibration frequency is 92 days.
Technical Specifications allow for the surveillance to be delayed for up to
1.25% of the required interval, or 115 days (92*1.25=115). Therefore, per
Eqn. 2 of Ref. 6.1:

Datm== 0.25% Span * (115 days/30 days)”
Datm==0.4895% Span (20)

7.6.3 Loop Drift:
From Section 7.3.3, Loop Drift is calculated:

D,_=:tN\/(—’;¢)z'+(Dnz)2+...+(Dn” )2 (20)

" Per Section 7.2, a single transmitter and identical trip units generate the
Level 3 and Level 8 trips. Therefore a single loop Drift (DL) is
representative of both trip functions.

As discussed in Section 3.0, cold calibrated span is equivalent to

process span when the plant is at NOP/NOT. Since the loop is

required to function only when the plant is at NOP/NOT. Therefore:
%CC Span = % Process Span = % Span

Substituting from above;

D, =N (DLTJ2+(DATII )2
L n —————n
0, 2 0 2
D, = i2\/(0-7194 2/o Span ) N (0.4895 ZA Span )

Dy =:+x0.8701% Span (20)
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1.7

7.8

Process Measurement Accuracy (PMA):

The parameter measured is the reactor water level. Per Input 4.8, the
PMA determined for the RPV Level 3 & 8 Trips is 0.68 inches and is
attributable to the change in density of the water in portions of the
reference and variable legs both inside and outside the drywell.

Process Span = 60 inches Input 4.9.1
Converting to % Span:
PMA - =+ 0.68 inches

=+ 0.68 inches / 60 inches* 100% Span

=% 1.1333% Span (20)

Primary Element Accuracy (PEA):

The parameter measured is the reactor water level. Per Input 4.8, the PEA
for RPV Level 3 and Level 8 (NR) functions is 0.5 inches and is
attributable to uncertainty associated with the elevation measurement of
the level transmitter reference leg condensation pot. Clinton Power Station
commissioned a professional survey to determine condensate pot
elevations. The results of this survey (Input 4.10.2) document the
elevation of various points related to the top of the shield wall. Given the
instruments used to take measurements and the qualification of the
individuals performing and overseeing the work the 0.5 inches allowed for
PEA in Input 4.8 is considered conservative.

Process Span = 60 inches Input 4.9.1
Converting to % Span:
PEA =+ 0.5 inches

=% 0.5 inches / 60 inches* 100% Span
=+ 0.8333% Span (20)
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8.0 RESULTS

8.1  Calculation of the Trip Setpoint:
From Section 7.3.4;

For process variables that increase to trip.

NTSP,. = AL _(Egﬁ}//;j +C,* +D,® + PMA® + PEA* - B

For process variables that decrease to trip.

NTSPpy = AL+(L'62"—5)JAL2 +C,> +D,* + PMA? + PEA® + B

8.1.1 Calculation of the Level 3 NTSP (NTSPypcver3)

From Input 4.9.2, the Analytical Limit (AL) for Reactor Vessel Water
Level - Low, Level 3 is 7.6 inches.

Substituting into the equation for NTSPpgc)y where:

ALLever 3 = 7.6 inches Input 4.9.2
Process Span = 60 inches Input 4.9.1
PMA =+ 0.6800 inches Section 7.7
PEA =+ 0.5000 inches Section 7.8
Al level3 =+2.0470% Span  (20) Section 7.4.3.1

=+ 2.0470% Span * 60 inches
=+ 1.2282 inches

CL =+ 0.3415% Span Qo) Section 7.5.4
=+ 0.3415% Span * 60 inches
=+ 0.2049 inches

Do =+ 0.8701% Span (20) Section 7.6.3

=% 0.8701% Span * 60 inches
=+ 0.5221 inches
B =0
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NTSP,,.,, =16 in.+ (

.64
NTSP,, ., = AL, + (IGTSJJAL_W,,’ +Cppoas + Dypos’ + PMA? + PEA® + B

1.645 ) Jl 2282 in? +0.2049 in? +0.5221 in.2... 0

2 +0.6800 in.? +0.5000 in.?

NTSP,,,, =8.9097 in.

This calculation determines the NTSP to be 8.9 inches (Rounded). The
current setpoint in the CPS Operational Requirements Manual (Outputs
5.7.1.1 and 5.7.1.2), is 2 8.9 inches, which is equal to the setpoint
calculated above. The methodolgy of Reference 6.1 established
symmetrical As-Found and As-Left tolerances about the NTSP and Reset,
thus the recommendation is to utilize an NTSP of 8.9 inches and delete
the “2” sign. Therefore:

NTSPLever3 = 8._9 inches

8.1.2 Calculation of the Level 8 NTSP (NTSPycve8)

From Input 4.9.2, the Analytical Limit (AL) for Reactor Vessel Water
Level — High, Level 8 is 53.8 inches. However per Input 4.8, the AL is
listed as 53.7 inches. The most conservative value of 53.7 inches will be
used.

Substituting into the equation for NTSP(nc) where:

ALLever s = 53.7 inches Input 4.9.2
Process Span = 60 inches Input 4.9.1
PMA =+ 0.6800 inches Section 7.7
PEA =2 0.5000 inches Section 7.8
AlLevel s =+2.6093% Span  (20) Section 7.4.3.2

=1 2.6093% Span * 60 inches
=+ 1.5656 inches

CL =+ 0.3415% Span (20) Section 7.5.4
=+ 0.3415% Span * 60 inches
=+ 0.2049 inches

DL =+ 0.8701% Span (20) Section 7.6.3

= 0.8701% Span * 60 inches
=+ 0.5221 inches
B =0
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_ 1.645 2 2 2 2 2
NTSP s = AL s =~ VA roas +C2+D,> + PMA® + PEA® £ B

1.645 ) \/1.5656 in.? +0.2049 in.2 +0.5221 in2... 0

NTSP, . =53.7 in.—| =22
Level 8 ( 2 +0.6800 in.? +0.5000 in.?

NTSP .., = 52.1661 in.

Section 8.1.2 of this calculation determined NTSP to be 52.1661 inches.
The current setpoint in the CPS Operational Requirements Manual
(Output 5.7.2) is < 52.0 inches, which is more conservative than the
setpoint calculated above. The methodolgy of Reference 6.1 established
symmetrical As-Found and As-Left tolerances about the NTSP and Reset,
thus the recommendation is to utilize an NTSP of <52.0 inches and
delete the “<” sign. Therefore:

Calculation of As-Found Values

From Section 7.3.6:

The loop As-Found Tolerance (AFT) will be calculated as follows:

AFT, = i(N)\/(EL)2 + (D—L)z (20)

n n

Where:

Dy = Loop devices’ drift value, as defined in Section 7.3.1
CL = Loop devices’ calibration effect, as defined in Section 7.3.1

AFT, = :t(N)\/(%)2 + (%)2 + (%)2 (20)

Where:

ALT;= device’s As-Left Tolerance
D; = device’sdrift value
G errors of M&TE used to calibrate the device
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8.2.1 Calculating Level Transmitter As-Found Tolerance (AFTy1):

Substituting into the equation for AFT; where:

ALTLT =10.2500% span (20) Section 7.5.1

Dyt =+0.7194% span (20) Section 7.6.1

Cir =+0.1351 % span 3o) Section 7.5.2.1
Substituting:

2 2 2
AFT, = £N ‘/(m,., ) . (D) . (c)
n n n

.0 2 [V 2 o, 2
AFT,. =i2\/(_0_-1§__/;_31m_n) +(o.719424 Span) +(0.]3513A)Span)

AFTyr =10.7669 % Span (20)

8.2.2 ATM As-Found Tolerance (AFTarm):

Substituting into the equation for AFT; where:

ALTA1M =30.2500% span (20) Section 7.5.1
Datm = 40.4895% span (20) Section 7.6.2
Catm =40.1510 % span (o) Section 7.5.2.2 -

. 2 2 2
AFT = 4 [ AL o Bane ) o (Came)
n n n

) 2 [ 2 0 2
AFT ., = i2\/(0.25 /;;Span J +(0.48952A> Span ) +(0.1510:; Span ]

AFTary  =+0.5588% Span 20)
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8.2.3 Loop As-Found Tolerance (AFTL):
Per Section 7.2, a single transmitter and trip unit with 2 outputs generate the
Level 3 and Level 8 trips. Therefore a single loop As-Found Tolerance
(ALTy) is representative of both trip functions.

Substituting into the equation for AFT,. where:

CL =+ 0.3415% Span (20) Section 7.5.4
D. =+ 0.8701% Span (20) Section 7.6.3

S ORO)

A 0 2 o 2
AFT, =ﬁ\/(o.341524 Span) +(0.87012A> Span)

AFT,  =10.9347% Span (2o)
Per Assumption 2.13, Cold Calibrated Span =41.70 inwc.

AFTy =+0.9347% Span * 41.7 inwc
AFTL =+0.3898 inwc (20)

Rounded down to the precision used in the calibration procedures
(Inputs 4.12.2 and 4.12.3):

AFT, =+0.38 inwc (20)
Converting AFTy, to “inches” for use in Sections 8.3 and 8.4:

From Input 4.9.1, Process Span = 60 inches.
Per Assumption 2.13, Cold Calibrated Span = 41.70 inwc.

Therefore:

AFTy, =+ 0.38 inwc * (60 inches / 41.7 inwc)
AFTy =+ 0.5468 inches
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Rounding up (for conservatism) to the precision of AV in Section 8.3:

AFTy =x0.6 inches (20)

8.3 Calculation of the Allowable Value (AV)
The Allowable Value may be calculated for an increasing trip as follows:
AVanc)=NTSP + AFT,
The Allowable Value may be calculated for a decreasing trip as follows:
AVpec)=NTSP - AFT,

8.3.1 Calculation of the Reactor Water Level — Low, Level 3 Allowable Value (AVcyer3)
Substituting into thé equation for a decreasing setpoint where:

NTSPrever3 = 8.9 inches Section 8.1.1
AFTL = (.6 inches Section 8.2.3

AV(DEC) =NTSP - AFT]_
AV (pec) = 8.9 inches - 0.6 inches

AViea3s 2 8.3 inches

8.3.2 Calculation of the Reactor Water Level —-High, Level 8 Allowable Value (AVcver 5)
Substituting into the equation for a decreasing setpoint where:
NTSPLever 8 = 52.0 inches Section 8.1.2
AFTL = (.6 inches Section 8.2.3

AV(DEC) =NTSP + AFT,
AV (pec) = 52.0 inches + 0.6 inches

AV Lever 8 £52.6 inches
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8.4 Calculation of Reset Value

8.4.1

The trip reset value is selected to prevent overlap with the acceptable
NTSP tolerance band, and also to prevent interference with normal plant
operations. The maximum reset value is calculated as follows for the
decreasing trip function, using the largest loop tolerance:

Reset = NTSP + AFT),

The minimum reset value is calculated as follows for the increasing trip
function, using the largest loop tolerance:

Reset = NTSP - AFT,,

From Inputs 4.12.2, 4.12.3 and 4.12.6, the existing differential between
trip and reset is 1.8 inches. This is a difference of 3% of span, which
equals the standard differential used for ATMs at CPS. A larger reset
differential is more conservative (i.e., moves the process further away
from the Analytic Limit before allowing a reset condition). The 1.8 inch
existing reset differntial will be conservatively added to the NTSP in lieu
of the smaller 0.6 inch AFT}.

The maximum reset value is calculated as follows for the increasing and
decreasing trip functions, using the largest loop tolerance:

Resetpec) = NTSP + 1.8 inches
Reset(nc) = NTSP — 1.8 inches
Reset for Reactor Vessel water Level — Low, Level 3 (ResetLeve 3):

Resetiever 3 =NTSP + 1.8 inches
= 8.9 inches + 1.8 inches

Resetpever 3= 10.7 inches

8.4.2 Reset for Reactor Vessel water Level — High, Level 8 (Resetevel 5):

Resetycvet 8 = NTSPpever s — 1.8 inches
= 52.0 inches — 1.8 inches

Resetpevel s =50.2 inches
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9.0 CONCLUSIONS

9.1

RPV Level — Low, Level 3

Section 8.1.1 of this calculation determined NTSP to be 8.9 inches
demonstrating the design NTSP value of 8.9 inches given in Table 1 of
Input 4.9.2 is conservative. The > symbol will be dropped from the ORM
(Outputs 5.7.1.1 and 5.7.1.2) as this calculation establishes a symmetrical
As-Found tolerance.

NTSPLever 3 = 8.9 inches

This design calculation provides the basis for establishing the Tech. Spec.
Allowable Value at > 8.6 inches, demonstrating the “Tech Spec Limit”
value of 8.3 inches given in Table 1 of Input 4.9.2 is conservative. The
calculated value is selected to prevent overlap between the AFT, and AV.

AVevas 2 8.3 inches

The scaling for the RPV Low Level 3 Trip function is addressed in
"Attachment 1 to this calculation. A “Results Summary” is included in
Attachment 2 to this calculation.

The relationship between the Allowable Value, NTSP and Reset setting
values for the Loop and ATM is not directly proportional. This is due to
the existence of a 20 BTU sub-cooled region in the reactor vessel. The
Loop and ATM input values calculated in Attachment 1 shall be used
when calibrating those devices. Interpolation between input and output
spans would result in incorrect AV, NTSP and Reset setting values.




NF-161.01

: Revision 0

DEPT/DIV CALCULATION NO. IP-C-0059 REVISION 0 SHEET
C/NSED l VOLUME A l 48 of 50

Upper Range Limit 60.0 inches

Reset 10.7 inches

+AFT 9.5 inches

+ALT 9.1 inches

Nominal Trip Setpoint 8.9 inches

-ALT 8.7 inches

-AFT | x 8.3 inches

Allowable Value 28.3 inches

Analytical Limit 7.6 inches

Lower Range Limit _ 0.0 inches
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9.2

RPV Level - High, Level 8

Section 8.1.2 of this calculation determined NTSP to be 52.1661 inches
demonstrating the design NTSP value of 52.0 inches given in Table 1 of
Input 4.9.2 is conservative. The < symbol will be dropped from the ORM
(Output 5.7.2) as this calculation establishes a symmetrical As-Found
tolerance.

This design calculation provides the basis for establishing the Tech. Spec.
Allowable Value at < 52.6 inches, equaling the “Tech Spec Limit” value
given in Table 1 of Input 4.9.2

AVL;vd 8 £52.6 inches

The scaling for the RPV High Level 8 Trip function is addressed in
Attachment 1 to this calculation! A “Results Summary” is included in
Attachment 2 to this calculation.

The relationship between the Allowable Value, NTSP and Reset setting
values for the Loop and ATM is not directly proportional. This is due to
the existence of a 20 BTU sub-cooled region in the reactor vessel. The
Loop and ATM input values calculated in Attachment 1 shall be used
when calibrating those devices. Interpolation between input and output
spans would result in incorrect AV, NTSP and Reset setting values.




NF-161.01

Revision 0

DEPT/DIV CALCULATION NO. IP-C-0059 REVISION 0 SHEET
C/NSED l VOLUME A l 50 of 50

Upper Range Limit 60.0 inches

Analytical Limit 53.7 inches

Allowable Value <52.6 inches

+AFT Sé.6 inches

+ALT 52.2 inches

Nominal Trip Setpoint 52.0 inches

-ALT 51.8 inches

-AFT 51.4 inches

Reset 50.2 inches

Lower Range Limit 0.0 inches
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1.0 LEVEL TRANSMITTER SCALING

1.1 TRANMITTER SPECIFIC INFORMATION

EIN: 1B21N095A & B
Manufacturer: Rosemount Inc.
Model No.: 1153DB4PC
Input: 0 to+ 60 inwc
Output: 1-5 Vdc
Procéés Range
Min (p) Max (P)
p=0 P =+60
Transmitter Output Range

Min(o) Max(O)

o=1 0=5

1.2 THEORY

SCALING OF RPV LEVEL 3 AND LEVEL 8 (NR) INSTRUMENT LOOPS
(1B21IN095SA & B)

Units

inches

Units

Vdc

As described in Input 4.11.4, the collapsed water level in the vessel
annulus is determined by measuring the differential pressure between the
two reactor vessel nozzles. The general equation provided to determine
this differential pressure is Equation 3-1 of Input 4.11.4 and is:

AP = vgg[hy/vy + hy/vs + Ahg/vg + Ah/Op)

Per Section 3.0 of Input 4.11.4, the equation (EQN 3-2) for determination
of differential pressure (AP) narrow range instruments is:

AP = veg [hw (1/Vy - 1/vg) + HIv, + Ahg/vg + Ahp/vie]
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Where:
hy = height of vessel water column above the variable leg
nozzle (VLN.ELEV).
e h,min=LI0.ELEV.COLD - VLN.ELEV + LIMIN
e hy,max =h,min+ LISPAN
e LISPAN =LIMAX - LIMIN

H = elevation differential between the condensing chamber
(CCELEV.COLD) and the variable leg nozzle
(VLN.ELEV).

hy+hs

Ahy drywell sensing line drop differential

hgvar - hyref

Ahrb

n

reactor building sensing line drop differential
VLP.ELEV — RLP.ELEV

n

specific volume of water at standard temperature, 68°F
and 1 atmosphere pressure (ST&P); 0.01604537 ft*/lbm

e 19733

LVw = specific volume of vessel water at vessel temperature
and pressure

Us = specific volume of vessel steam at vessel pressure and
temperature

oF = specific volume of instrument line water at drywell
temperature and vessel pressure

U = specific volume of instrument (reference/variable) line
water (compressed) at reactor building temperature and
vessel pressure
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1.3 PHYSICAL INFORMATION

The physical arrangement of instrument installations vary slightly. The
physical installation information for each of the 4 instrument installations
is provided in Tables 1A through 1D below.

Table 1A
Instrument 1B21-N095A
Condensing Chamber | 1B21-D004A
ELEYV (ft) | ELEV
TERM Note 1 Conversion (inches above
] vessel zero)
CCELEV.COLD 793.31° (793.31°-744.0°)*12"/’- 591.06”
(Note 2) (1.315"/2)
VLN.ELEV (N13/20°) 786.42° (786.42°-744.0)* 12/ 509.04”
RLP.ELEV (IMD-128) 790°-9 9/16” (790.80°-744)* 12"/ 561.56"
. 790.80°
VLP.ELEV (1IMD-159) 784°-2” (784.17°-744.0")*12"/° 482.00”
784.17° :
SUB.ELEV (Note 3) - - 508.20”
TCH.ELEYV (Note 4) N/A N/A N/A
LIO.ELEV.COLD - - 520.62"
(Note 5)
Vessel Zero (Note 6) 744.0° (744.0-744.0°)* 12"/ 0.0”
Table 1B
Instrument 1B21-N095B
Condensing Chamber | 1B21-D004B
ELEV ELEV
TERM (ft) Conversion (inches
Note 1 above vessel
zero)
CCELEV.COLD 793.35° (793.35°-744.0')* 12"/ 591.54”
{(Note 2) (1.315"2)
VLN.ELEV (N13/200°) 786.38° (786.38°-744.0°)* 12"/ 508.56”
RLP.ELEV (IMD-129) 790°-9” (790.75°-744°)*12"/ 561.00”
790.75°
VLP.ELEV (IMD-132) 782-8 W (782.69°-744.0°)* 127/ 464.25”
’ 782.69°
SUB.ELEV (Note 3) - - 508.20"
TCH.ELEV (Note 4) - - 576.00”
LI0O.ELEV.COLD - - 520.62”
(Note 5)
Vessel Zero (Note 6) 744.0° (744.0’~744.0°)* 127/’ 0.0”
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Table 1A and 1B Notes:

1. Drywell wall penetration elevations (RLP.ELEV and VLP.ELEV) are
from Input 4.10.1. The condensing chamber (CC.ELEV) and vessel
nozzle (VLN.ELEV) elevations were obtained from the Homer
Chastain survey data and the associated CWRs (Input 4.10.2) rather
than CWRs, as the Homer Chastain survey data is considered more
recent and more reliable. '

2. PerInputs 4.4.9 & 4.4.10, the piping connecting the condensate pot to

the reactor vessel is Schedule 160, 1” Stainless Steel, SMLS pipe.

According to Reference 6.7, the outside diameter of 1”-Sch. 160 pipe

is nominally 1.315”. The centerline elevation of the condensing

chambers were determined from the elevation of the top of the

“Instrument ref. Leg Pipe”, referred to as “ELEV. E” in Attachment 3

of Input 4.10.2, less 0.6575 inches (OD /2 =1.315/2=0.6575

inches).

Per Input 4.11.4.

Per Input 4.11.4, only those transmitters attached to condensing

chamber 1B21-D004B experience an elevated temperature at

elevations above 576”.

5. Instrument Zero (520.62”) is from Input 4.11.4.

6. Vessel Zero (744.0°) is from Input 4.11.4.

W

CCELEV.COLD = centerline elevation of the condensing chamber inlet
while cold

LIMIN = minimum indication for a given level instrument

LIMAX = maximum indication for a given level instrument

LISPAN = the difference between LIMAX and LIMIN
(LIMAX - LIMIN)

L10. ELEV = water level instrument zero, except fuel zone.
Instrument zero is 15 inches above the bottom of
the dryer skirt. The TAF/FZ is the top of active fuel
for the fuel zone level instruments.

RLP.ELEV - = reference leg penetration (drywell penetration)
elevation

SUB.ELEV = elevation under which it is assumed that reactor

coolant is sub-cooled. This elevation is the
elevation of the narrow range variable leg nozzle.
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TCH.ELEV = elevation in the drywell above which the drywell

temperature is higher

elevation of the interior vessel floor at the Reactor
Pressure Vessel “RPV” bottom head.

Vessel Invert

a reference point inside the RPV bottom head. The
vessel zero is 0.71 inches above the vessel invert.

Vessel Zero

VLN.ELEV = variable leg nozzle (RPV penetration) elevation
while cold
VLP.ELEV = variable leg penetration (RPV penetration) elevation
1.4 CALCULATION

Since the elevation of condensate chambers and drywell wall penetrations
are different for each of the channels, the results of the head correction
and scaling calculations will differ slightly. The following calculation
(Channel A) demonstrates the techniques used. The results for Channels
A & B are presented in Table 2 at the end of this section.
From Section 1.2 above:

AP = vgg [ha (1/vw - 1/v5) + HIv + Ahg/vg + Ahgp/vi]
This calculation will determine the differential pressure (AP) with the

water level in the reactor at the minimum (LIMIN) and maximum
(LIMAX) limits of the instruments range. Rewriting the equation above:

APnin = veg [hwmin (1/vy - 1/v) + Hivs + Ahg/vg + Ahp/vip]
APpax = Veg [hwmax (1/vy - 1/vg) + H/vg + Ahg/vg + Ahp/ves]
Deriving each term:

From Section 1.2 above:

h.min =LJ0.ELEV.COLD - VLN.ELEV + LIMIN
hymax = h,min + LISPAN
LISPAN =LIMAX - LIMIN

From Table 1A above:
LIO.ELEV =520.62 inches
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VLN.ELEV =509.04 inches
From Input 4.9.1:
LIMIN = () inches
LIMAX = 60 inches
Substituting:
h,min = 520.62 inches — 509.04 inches + 0 inches
= 11.58 inches
h,max = 11.58 inches + (60 inches — 0 inches)
= 71.58 inches
From Input 4.11.4:
H = [l4c]* [CCELEV.COLD - VLN.ELEV] - IDCCSIP/2

The centerline elevation of the condensing chambers was
determined from the elevation of the top of the pipe connecting
the RPV and the condensate pot, referred to as “ELEV. E” in
Attachment 3 of Input 4.10.2, less 0.6575 inches per
Calculation Table 1 Note 2. Therefore, “CCELEV.COLD -
ID/2” is replaced by CCELEV.COLD from Table 1A.

Per Input 4.11.4, the thermal expansion correction factor for
the reactor vessel at 1025 psig and 549.3°F is 3.727E-03 in/in
(c=0.003727 in/in). '

Rewriting the equation:

[14c] * [CCELEV.COLD - VLN.ELEV]
[1+0.003727] * [591.06in — 509.04 inches]
82.33 inches

From Input 4.11.4:

hgvar = [l+c]* VLN.ELEV - VLP.ELEV
= [14+0.003727] * 509.04 inches — 482.00 inches
= 28.93719 inches
hgref = [l14c]* CCELEV.COLD -IDCCSIP/2 - RLP. ELEV

The centerline elevation of the condensing chambers was
determined from the elevation of the top of the pipe connecting
the RPV and the condensate pot, referred to as “ELEV. E” in
Attachment 3 of Input 4.10.2, less 0.6575 inches per
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Calculation Table 1 note 2. Therefore, “CCELEV.COLD -
ID/2” is replaced by CCELEV.COLD from Table 1A.

Rewriting the equation:

hgrefl [14c] * CCELEV.COLD - RLP. ELEV
[1+0.003727] * 591.06 inches— 561.56 inches

31.70 inches

o

Ahy hgvar - hgrefl
28.93719 inches - 31.7 inches

-2.77 inches

nown

Deviation from example calculation for IB21N095A

Per Input 4.11.4, the transmitter sensing line attached to condensing
chamber 1B21-D004B experiences an elevated temperature of 190°F
above elevation 576.00 in. The remaining portion of the sensing line
within the drywell experiences a temperature of 135°F. This condition
requires a deviation in the calculation of Ahy for 1B2IN095B.

From Ref. 6.6;
vva1 = 0.01621815 f/lb
vva2 = 0.01651595 f*/1b

As shown above, Ahq is the difference between hgvar — hgrefl. hgvaris
unaffected because it is located entirely below the drywell 576.00 in
level. The lower 15.00 in portion (576.00 — RLP or 576.00 in — 561.00
in) experiences 135°F (Ahgref1). The upper 15.54 in portion
(CCELEV.COLD - 576.00 in or 591.54 in — 576.00) experiences
190°F (Ahgref2).

The vessel growth correction factor (0.003727) is applied to Ahgref2
only, as the section between 576 in and the condensate chamber is free
to move. Whereas the section between the 576 in and the Reference
Leg Penetration is constant. Ahgrefl =15.00 in and Ahgref2 = 17.75 in.

Because the calibration data is calculated based upon 68°F water, the
formula given in Input 4.11.4 multiplies A hq times the ratio of the
specific volume of water at 68 degrees to the specific volume of water
at 135 degrees. Itis therefore necessary to normalize the hgref2 term
to it’s equivalent head at 135°. This is accomplished by multiplying
hgref2 times the ratio of the specific volumes of water at 135° to 190°
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(both at 1025 psig). Once normalized in this fashion, Ahy is calculated
as follows and used as shown in the remainder of the example
calculation:

Ahg = hgvar — hgrefl — hgref2

Where

hgvar =(1+c)* VLN.ELEV ~ VLP.ELEV
=(1+0.003727) * 508.56 in — 464.25 in
=46.21 in

hgrefl = TCH.ELEV - RLP.ELEV
=576.00in - 561.00 in
=15.00in

hgref2 =(1 +¢) * CCELEV.COLD - TCH.ELEV
=(1+0.003727) * 591.54 in — 576.00 in
=17.75in

Ahy  =hgvar - (hgrefl + hgref2 * v;35/V190)
=46.21 in— (15.90 in+17.75in * 0135/0190)
=46.21in—[15.00in+17.75in ...

* (0.016218150/0.01651595)]

=13.78 in

Resuming example calculation for 1B21N095A

From Input 4.11.4:

Ahy, VLP.ELEV —-RLP.ELEV
482.00 inches — 561.56 inches
-=79.56 inches

From Section 1.2:
ves = 0.01604537 f’/Ibm

Per Input 4.11.4, vessel conditions are 1025 psig, 549.3°F, saturated above
nozzle N13, and sub-cooled 20 BTU/Ibm below N13. However, the range
of 1B21-N095A does not extend below the elevation of N-13. Therefore
this information is not relevant to this calculation. From steam tables
(Ref. 6.6) for saturated steam and water:

vy = 0.02173445 f*/lbm
Vs 0.42697 ft*/lbm

I

8 of 25
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Per Input 4.11.4, the temperatures in the drywell and containment are
135°F and 80°F, respectively. From steam tables (Ref. 6.6) for
superheated steam and compressed water:

! = Specific Volume of water at 1039.7 psia and 135°F
ve . = 0.01621815 f*/lbm
Vib = Specific Volume of water at 1039.7 psia and 80°F
vie = 0.01602092 ft*/lbm

Solving for APpi, and APpax:
APmin ves [hwmin (1/vy, - 1/v5) + H/vs + Ahg/vg + Ahp/vip)

. 0.01604537 fi’/lbm * [11.58 inches* (1/0.02173445 ft*/Ibm
- 1/0.42697 ft*/lbm) + (82.33 inches/ 0.42697 fi*/1bm) + (-
2.77 inches/ 0.01621815 ft3/lbm) + (~79.56 inches/
0.01602092 ft3/1bm)]
-71.21 inwc l
ves [hwmax (1/vy, - 1/v¢) + H/vg + Ahg/vy + Ahg/vip]
0.01604537 f/Ibm * [71.58 inches* (1/0.02173445 ft*/Ibm
- 1/0.42697 ft*/1bm) + (82.33 inches/ 0.42697 ft*/Ibm) + (-
2.77 inches/ 0.01621815 ft*/Ibm) + (-79.56 inches/
0.01602092 ft*/1bm)]

= -29.17inwc

APmax

o

As noted in Section 7.4.1, the transmitter is a Rosemount 1153DB4PC,
which per Input 4.2.1 has a static pressure correction of +0.75% of input
per 1000 psi. Thus, the correction factor (CF) is determined as,

CF = (1025 psig/1000 psi) x 0.0075 = 0.00769

Applying the correction factor to APy, and APppay:
Span Corrected Lower Range Limit = APp, / (1+CF)
=.71.21 inwc / (14+0.00769)
=-70.67 inwc

Span Corrected Upper Range Limit = APy / (1+CF)
=-29.17 inwc / (1+0.00769)
= -28.95 inwc

CC Span = | (Span Corrected Upper Range Limit — Span Corrected Lower Range Limit) |
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Substituting from above:

CC Span = |(-28.95 inwc — (-70.67 inwc))|
“CC Span = 41.72 inwc

The calculated results of Cold Calibrated Span verifies Assumption
2.13 as conservative. Assuming a CC Span (41.7 inwc) that is smaller
than the actual CC Span (41.72) results in a slightly larger turn-down
ratio and therefore slightly larger transmitter uncertainty.
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Table 2

Instrument 1B21-N095A | 1B21-N095B
Operating Press 1025 psig
CCELEV.COLD 591.06 inches 591.54 inches
VLN.ELEV 509.04 inches 508.56 inches

' RLP.ELEV 561.56 inches 561.00 inches
VLP.ELEV 482.00 inches 464.25 inches
SUB.ELEV 508.20 inches 508.20 inches
TCH.ELEV N/A 576.00 inches
LI10.ELEV.COLD 520.62 inches
Vessel Zero 744.0 feet
LIMAX 60 inches
LIMIN 0 inches
LISPAN 60 inches
C : 0.003727 in/in
h,min 11.58 inches 12.06 inches
hymax 71.58 inches 72.06 inches
H 82.33 inches 83.29 inches
hgvar 28.94 inches 46.21 inches
hgrefl 31.7 inches 15.00 inches
hgref2 N/A 17.75 inches
Ahg -2.77 inches 13.78 inches
Ahy -79.56 inches -96.75 inches
Vés 0.01604537 ft°/Ibm
Vi 0.02173445 ft’/Ilbm
Vs 0.42697000 ft°/Ibm
Vdi 0.01621815 ft°/Ibm
Va2 N/A 0.01651595 ft’/Ibm
Vib 0.01602092 ft°/Ibm
APmin -71.21 inwc -71.69 inwc
APmax -29.17 inwc -29.65 inwc
CF 0.00769
Span Corrected -70.67 inwc -71.14 inwc
Calibrated Range
Lower Limit _
Span Corrected -28.95 inwc -29.42 inwc
Calibrated Range
Upper Limit
Cold Calibrated 41.72 inwc 41.72 inwc
Span
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Determining the cardinal point values for cold calibration of the level
transmitters.

Per Inputs 4.12.2 and 4.12.3, cardinal points are at 0%, 25%, 50%,
75%, and 100% span.

Per Attachment 1 Section 1.1, Transmitter Output Range:
0% =1.0 Vdc
100% =5.0Vdc

From Attachment 1 Section 1.4, Transmitter Span Corrected
Range Limits:

0% =-70.67 inwc

100% =-28.95inwc

Interpolating for calibration cardinal points (inwc):

Cardinal Point = % span * (-28.95 inwc - (-70.67 inwc)) + (-70.68 inwc)

0% =0%* (-28.95 inwc - (-70.67 inwc)) + (-70.67 inwc)
= .70.67 inwc

25% =25% * (-28.95 inwc - (-70.67 inwc)) + (-70.67 inwc)
= .60.24 inwc

50% =50% * (-28.95 inwc - (-70.67 inwc)) + (-70.67 inwc)
= -49.81 inwc

75% =75% * (-28.95 inwe - (-70.67 inwc)) + (-70.67 inwc)
=.39.38 inwc |

100% = 100% * (-28.95 inwc - (-70.67 inwc)) + (-70.67 inwc)
=-28.95 inwc
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The calibration cardinal points for all level transmitters are
presented Table 3.
TABLE 3
Instrument 1B21-N095A | 1B21-N095B
% Span Calibration Pressure
0% -70.67 inwc -71.14 inwc
25% -60.24 inwc -60.71 inwc
50% -49.81 inwc -50.28 inwc
75% -39.38 inwc -39.85 inwc
100% -28.95 inwc -29.42 inwc

Interpolating for calibration cardinal points (Vdc):
Cardinal Point = % span * (5.0 Vdc - 1.0 Vdc) + 1.0 Vdc

0% =0%*(5.0Vdc-1.0Vdc)+ 1.0 Vde
=1.0 Vdc

25% =25%* (5.0 Vdc-1.0 Vdc)+ 1.0 Vdc
= 2.0 Vdc

50% =50% * (5.0 Vdc - 1.0 Vdc) + 1.0 Vdc
=3.0 Vde

75% =75%* (5.0 Vdc - 1.0 Vdc) + 1.0 Vdc
=4.0 Vdc

100% =100% * (5.0 Vdc - 1.0 Vdc) + 1.0 Vdc
= 5.0 Vdc

2.0 ANALOG TRIP MODULE SCALING
2.1 ANALOG TRIP MODULE SPECIFIC INFORMATION

EIN: 1B2IN695A & B (RPV Level —Low, Level 3)
1B2IN693A & B (RPV Level - High, Level 8)

Manufacturer: GE.

Model No.: 147D8505G005
Input: 1.000 - 5.000 Vdc
Output: discrete trip signal
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Input Range
Min (p) Max (P) Units
p=1 P=5 Vdc

2.2 LOOP SCALING INFORMATION

The cold calibration values for setpoints, Allowable Values and Resets
derived in Section 8 of the uncertainty calculation are determined by

substituting the calculated value for “h,min” then recalculating “APmin” and
“Span Corrected Calibrated Range Lower Limit” as illustrated in Attachment

1,Section 1.4.

Where:
AVievel3 =

AVievas=

NTSPrever3 =
NTSPreveis =
ResetLevets =

Resetrevel s =

hwAVLevel 3

AV is calculated value from Section 8.3.1
AV is calculated value from Section 8.3.2
NTSP is calculated value from Section 8.1.1
NTSP is calculated value from Section 8.1.2
Reset is calculated value from Section 8.4
Reset is calculated value from Section 8.4

= height of vessel water column above the variable
leg nozzle (VLN.ELEV) at Level 3 Allowable Value

hwAVLevel 8 = height of vessel water column above the variable

hyLevel 3 =

h,Level 8 =

leg nozzle (VLN.ELEV) at Level 8 Allowable Value

height of vessel water column above the variable leg
nozzle (VLN.ELEV) at Level 3

height of vessel water column above the variable leg
nozzle (VLN.ELEV) at Level 8

hyLevel 3 Reset = height of vessel water column above the variable

leg nozzle (VLN.ELEV) at Level 3 Reset
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thevél 8 Reset = height of vessel water column above the variable
leg nozzle (VLN.ELEV) at Level 8 Reset

AP-AV| 3= differential pressure on transmitter with RPV water-
level at Level 3 Allowable value

AP-AV| 3= differential pressure on transmitter with RPV water
level at Level 8 Allowable value

APpeve3= differential pressure on transmitter with RPV water
level at Level 3

APpevels= differential pressure on transmitter with RPV water
level at Level 8

APl eveisrese = differential pressure on transmitter with RPV water
level at Level 3 Reset

AP cvasresa= differential pressure on transmitter with RPV water
level at Level 8 Reset :

Span Corrected Level 3 Setpoint = differential pressure at NTSPevel 3
corrected for span.

Span Corrected Level 8 Setpoinf = differential pressure at NTSPycye1 8
' corrected for span.

Span Corrected Level 3 AV = differential pressure at AVyever 3
corrected for span.

Span Corrected Level 8 AV = differential pressure at AVcve 3
' corrected for span.

Span Corrected Level 3 Reset = differential pressure at Resetyeve 3
corrected for span.

Span Corrected Level 8 Reset = differential pressure at Resety cyei g
corrected for span.
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Calculating RPV Level — Low, Low, Level 3 Trip Unit Scaling:

Per Section 8.3.1:
AVieve3 =8.3in

Per Section 8.1.1:
) NTSPLCVC|3 =8.9in

Per Section 8.4.1:
Resetievets =10.7 in

From Attachment 1, Section 1.4:
h,min =LI0.ELEV.COLD - VLN.ELEV + LIMIN

Substituting “NTSPpever 3 for “LIMIN™:

" hyLevel3 =LI0.ELEV.COLD - VLN.ELEV + NTSPycve13
= 520.62 inches — 509.04 inches + 8.90 inches
=20.48 inches

Substituting “Reset)ever3* for “LIMIN™:

huwLevel 3 Reset = LIO.ELEV.COLD - VLN.ELEV + Reseticve 3
= 520.62 inches — 509.04 inches + 10.7 inches
=22.28 inches

Substituting “AVcve 3 for “LIMIN™:
hwAVLevel 3 =LI0.ELEV.COLD - VLN.ELEV + AV ¢va3
= 520.62 inches — 509.04 inches + 8.3 inches
= 19.88 inches

From Attachment 1, Section 1.4:
APpin = ves [hwmin (1/vy, - 1/v;) + H/vs + Ahg/vg + Ah/vip]

Substituting “hyLevel 3 NTSP* for “h,min”:
APreves = ves [hyLevel 3 (1/vy, - 1/vg) + H/vg + Ahg/vg +

Ahg/va] |

= 0.01604537 ft’/lbm * [20.48 inches *
(1/0.02173445 fi3/lbm — 1/0.42697 fi*/1bm) +
(82.33 inches /0.42697 ft*/lbm) + (-2.77 inches /
0.01621815 fi*/1bm) + (-79.56 inches /
0.01602092 ft*/1bm)]

= -64.98 inwc
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Substituting “hyLevel 3 Reset” for “h,min™:
APLeversreset = Ves [hwLevel 3 Reset (1/vy, - 1/vg) + H/vs +

Ahy/vg + Ahg/vip)

= 0.016046 fi>/lbm * [22.28 inches *
(1/0.02173445 ft*/Ibm — 1/0.42697 ft*/1bm) +
(82.33 inches / 0.42697 ft*/lbm) + (-2.77 inches /
0.01621815 ft*/Ibm) + (-79.56 inches /
0.01602092 fi*/1bm)]

= -63.72 inwc

Substituting “hyAVLevel 3 “ for “h,min”:
AP-AVives =  ves [hwAVLevel 3 (1/vy - 1/v5) + H/vg +

Ahy/vg + Ahy/vi]

= 0.016046 ft*/Ibm * [19.88 inches *
(1/0.02173445 f*/1bm — 1/0.42697 ft*/lbm) +
(82.33 inches /0.42697 ft3/lbm) + (-2.77 inches /
0.01621815 ft’/1bm) + (-79.56 inches /
0.01602092 ft*/1bm))

= -65.40 inwc

Applying the correction factor to APpcyes:

Span Corrected Level 3 Setpoint = APycyei3 / (1+CF) _
-64.98 inwc / (1+0.00769)
=-64.48 inwc

APchclBRcsct / (1+CF )
-63.72 inwc / (1+0.00769)
-63.23 inwc

Span Corrected Level 3 Reset

Span Corrected Level 3 AV APavieves / (14+CF)

= -65.40 inwc / (1+0.00769)
= -64.90 inwc

Calculating RPV Level — High, Level 8 Trip Unit Scaling:

Per Section 8.3.2
AVievers  =52.6 inches

Per Section 8.1.2:
NTSPLevd g = 52.0 inches

Per Section 8.4.2:
Reseticvers = 50.2 inches
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From Attachment 1, Section 1.4:
h,min =LI0.ELEV.COLD - VLN.ELEV + LIMIN

Substituting “NTSPpeve s* for “LIMIN™:
hwLevel 8 =LI0.ELEV.COLD - VLN.ELEV + NTSP_evel s
= 520.62 inches — 509.04 inches + 52.0 inches
= 63.58 inches

Substituting “Resety eve 3 for “LIMIN:

hwLevel 8 Reset = LIO.ELEV.COLD - VLN.ELEV + Resetieve 8
= 520.62 inches — 509.04 inches + 50.2 inches
= 61.78 inches

Substituting “AVpever 3* for “LIMIN™:
hyAVLevel8 =LI0O.ELEV.COLD - VLN.ELEV + AV} cvas
=.520.62 inches —509.04 inches + 52.6 inches
= 64.18 inches

From Attachment 1, Section 1.4:
Apmin = Vg8 [hwmin (]/V\\' - 1/V5) + H/VS + Ahd/Vd + Ahrb/\’rb]

Substituting “h,Level 8 * for “h,min”:
APrevas = Ves [hwLevel 8 (1/vy - 1/vg) + H/vg + Ahg/vg +

Ahrb/"rb]

= 0.01604537 ft*/lbm * [63.58 inches *
(1/0.02173445 ft*/lbm — 1/0.42697 fi*/ibm) +
(82.33 inches /0.42697 ft*/lbm) + (-2.77 inches /
0.01621815 fi*/1bm) + (-79.56 inches /
0.01602092 ft*/1bm)]

= 34,78 inwc

Substituting “h,Level 8 Reset” for “h,min”:
APpLeveisreset = Ves [hwlevel 8 Reset (1/vy, - 1/vs) + H/vg +

Ahg/vg + Ahy/ V,b]

= 0.01604537 ft*/Ibm * [61.78 inches *
(1/0.02173445 f3/1bm — 1/0.42697 ft*/Ibm) +
'(82.33 inches /0.42697 ft*/lbm) + (-2.77 inches /
0.01621815 ft*/Ibm) + (-79.56 inches /
0.01602092 fi}/lbm)]

= -36.04 inwc
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Substituting “hyAVLevel 8 “ for “h,min™:
AP-AVieves =  ves [hwAVLevel 8 (1/vy - 1/v5) + H/vs +

Ahg/vg + Ahg/vy]

= 0.01604537 fi*/lbm * [64.18 inches *
(1/0.02173445 £*/lbm — 1/0.42697 ft*/Ibm) +
(82.33 inches / 0.42697 fi}/lbm) + (-2.77 inches /
0.01621815 ft*/Ibm) + (-79.56 inches /
0.01602092 ft*/Ibm)]

= -34.36 inwc

Applying the correction factor to APy cyes:

Span Corrected Level 8 Setpoint = APpcyes / (1+CF)
' -34.78 inwc / (1+0.00769)
-34.51 inwc

Span Corrected Level 8 Reset AP cversreset / (1+CF)
-36.04 inwc / (1-+0.00769)

-35.76 inwc

Span Corrected Level 8 AV APavLevers / (1+CF)
-34.36 inwc / (1+0.00769)

-34.10 inwc
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Table 4 provides the calculated Span Corrected values.
Table 4
1B21-N695A & 1B21-N695B &

Instrument 1B21-N693A 1B21-N693B
AVLevel3 8.3 inches
NTSPLever 3 8.9 inches
Resetiever 3 10.7 inches
Resetcvel 8 50.2 inches
NTSPrever 8 52.0 inches
AVlevel s - 52.6 inches
hwAVLevel 3 19.88 inches 20.36 inches
hyLevel 3 20.48 inches 20.96 inches
hyLevel 3 Reset 22.28 inches 22.76 inches
hyLevel 8 Reset 61.78 inches 62.26 inches
hyLevel 8 63.58 inches 64.06 inches
hwAVLevel 3 64.18 inches 64.66 inches
AP-AV cvei3 -65.40 inwc -65.87 inwc
APLevers -64.98 inwc -65.45 inwc
APLeven3Reset -63.72 inwc -64.19 inwc
AP evelsReset -36.04 inwc -36.51 inwc
AP cvers -34.78 inwc -35.25 inwc
AP-AVchdg -34.36 inwc -34.83 inwc
Span Corrected -64.90 inwc -65.37 inwc
Level 3 AV
Span Corrected -64.48 inwc -64.95 inwc
Level 3 Setpoint
Span Corrected -63.23 inwc -63.70 inwc
Level 3 Reset
Span Corrected -35.76 inwc -36.23 inwc
Level 8 Reset’
Span Corrected -34.51 inwc. -34.98 inwc
Level 8 Setpoint
Span Corrected -34.10 inwc -34.57 inwc

Level 8 AV
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1B21N095A,B CALIBRATION INFORMATION

e PerlInputs 4.12.2 and 4.12.3, transmitter calibration input is measured in “inwc” and
output is monitored in “Vdc”.

e Per Section 1.1 of Attachment 1, output span of the level transmitter is 4 Vdc (5 Vdc
—1Vdc)

e Per Section 7.5.1 of the uncertainty calculation ALT T = +0.2500% Span.
Therefore;

ALTLy=20.25% Span * 4 Vdc
ALTLr=20.010Vdc

the calibration procedures)

(rounded down to 3 decimal places to agree with

e Per Section 8.3.1 of the uncertainty calculation AFTLt =+ 0.7669% Span.

AFTLr=20.7669% Span * 4 Vdc
AFTpLr=10.030 Vdc

the calibration procedures)

(rounded down to 3 decimal places to agree with

Cal. Input Pressure (inwc) Output (volts DC)
Pt. 1B21-N095A 1B21-N095B AFT ALT
(£0.030 Vdc) (£0.010 Vdc)
0% -70.67 -71.14 1.000 1.000
(0.970 to 1.030) (0.990 t0 1.010)
25% -60.24 -60.71 2.000 2.000
(1.970 t0 2.030) (1.990 t0 2.010)
50% -49.81 -50.28 3.000 3.000
(2.970 to 3.030) (2.990 10 3.010)
75% -39.38 -39.85 4.000 4.000
(3.97010 4.030) | (3.990104.010)
100% -28.95 -29.42 5.000 5.000
(4.970 to 5.030) (4.990 to0 5.010)
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1B21-N695A,B & 1B21N693A,B ATM CALIBRATION INFORMATION

Per Inputs 4.12.2 and 4.12.3, ATM calibration input is measured in “IN Water” and

output is monitored by trip and reset action of the ATM.
Per Input 4.9.1, Process Span = 60 inches
Per Section 7.5.1 of the uncertainty calculation ALTatm = £0.2500% Span.

ALTaMm = £0.25% Span * 60 inches
ALTatMm = 20.1 inches

(rounded to 1 decimal places to agree with the

calibration procedures)

Per Section 8.3.2 of the uncertainty calculation AFTarm = £0.5588% Span.

AFTamm = £0.5588% Span * 60 inches
AFTatm = £0.3 inches

(rounded to 1 decimal places to agree with the

calibration procedures)

1B21IN695A ATM Calibration

Cal. Pt. Input Output
Inches AFT ALT
(£0.3 inches) (20.1 inches)
AV 283 2 8.3 inches > 8.3 inches
Setpoint 8.9 8.9 inches 8.9 inches
(86t09.2) (8.8109.0)
Reset 10.7 10.7 inches 10.7 inches
(104 to11.0) (10.61t010.8)
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1B21N695B ATM Calibration
Cal. Pt. Input QOutput
Inches AFT ALT
(£0.3 inches) (£0.1 inches)
AV . 283 2 8.3 inches 2 8.3 inches
Setpoint 8.9 8.9 inches 8.9 inches
(8.6109.2) (8.8t09.0)
Reset 10.7 10.7 inches 10.7 inches
(104 t011.0) (10.6t010.8)

1B2ING693A ATM Calibration

Cal. Pt. Input Output
Inches AFT ALT
' (£0.3 inches) (20.1 inches)
AV <52.6 < 52.6 inches < 52.6 inches
Setpoint 52.0 52.0 inches 52.0 inches
(51.719 52.3) (51.91t052.1)
Reset 50.2 50.2 inches 50.2 inches
(49.91050.5) (50.1t050.3)
1B21N693B ATM Calibration
Cal. Pt. Input . Output
Inches AFT ALT
(£0.3 inches) (£0.1 inches)
AV <52.6 < 52.6 inches < 52.6 inches
Setpoint 52.0 52.0 inches 52.0 inches
(51.71052.3) (51.9t052.1)
Reset 50.2 50.2 inches 50.2 inches
(49.91050.5) (50.1t050.3)
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1B21-N095A,B, 1B21-N695A,B & 1B2IN693A,B
LOOP CALIBRATION INFORMATION
e PerInputs 4.12.2 and 4.12.3, ATM calibration input is measured in “inwc” and output
is monitored by trip and reset action of the ATM.
e Per Assumption 2.13 Cold Calibrated Span = 41.70 inwc.
e Per Section 7.5.1 of the uncertainty calculation ALT, =20.14 inwc.
o Per Section 8.3.3 of the uncertainty calculation AFT = £0.38 inwc.

1B21N095A and 1B21N695A Loop Calibration

Cal. Pt. Input QOutput
inwe AFT ALT
(£ 0.38 inwc) (£ 0.14 inwc)
AV 2-64.90 2-64.90 inwc 2-64.90 inwc
Setpoint | -64.48 -64.48 inwc -64.48 inwc
(-64.10 to -64.86) (-64.34 to -64.62)
Reset -63.23 -63.23 inwc -63.23 inwc
(-62.85 10 -63.61) (-63.09 t0 -63.37)

1B21IN095B and 1B21N695B Loop Calibration

Cal.Pt. |- Input Output
inwe AFT ALT
(£ 0.38 inwc) (£ 0.14 inwc)
AV - | >-65.37 - 2-65.37 inwe 2 -65.37 inwc
Setpoint | -64.95 -64.95 inwc -64.95 inwc
(-64.57 to -65.33) (-64.81 to -65.09)
Reset -63.70 -63.70 inwc -63.70 inwc
(-63.32 to -64.08) (-63.56 t0 -63.84)
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1B21N095A and 1B21N693A Loop Calibration

Cal. Pt. Input Output
inwe AFT ALT
(£ 0.38 inwc) (£ 0.14 inwc)
AV <-34.10 <-34.10 inwc <-34.10 inwc
| Setpoint | -34.51 -34.51 inwc -34.51 inwe
(-34.13 t0 -34.89) (-34.37 10 -34.65)
Reset -35.76 -35.76 inwc -35.76 inwc
(-35.38 t0 -36.14) (-35.62 10 -35.9)

1B21N095B and 1B21N693B Loop Calibration

Cal. Pt. Input Output
inwe AFT ALT
(£ 0.38 inwc) (£ 0.14 inwc)
AV <-34.57 <-34.57 inwc <-34.57 inwc
Setpoint | -34.98 -34.98 inwc ~-34.98 inwc
(-34.60 to -35.36) (-34.84 t0 -35.12)
Reset -36.23 -36.23 inwc -36.23 inwc
(-35.85 t0 -36.61) (-36.09 to -36.37)




The following tables list the applicable results of this calculation.

DEPT/DIV CALCULATION NO. 1P-C-0059 REVISION 0 SHEET
C/NSED ATTACHMENT 2 VOLUME A 1of2
RESULTS SUMMARY

*Primary Sensor Scaling/Calibration

Calibration:Span

IB2INO95A

-70.67 inwc

-60.24 inwc

-49.81 inwc

-39.38 inwc

-28.95 inwe

1B21N095B

-71.14 inwce

-50.28 inwc

-39.85 inwc

-29.42 inwc

-60.71 inwc

1B21N(095A,B +0.030 Vdc +0.010 Vdc
1B21N695A,B + 0.3 inches + 0.1 inches
1B21N693A,B

- Loop Calibration
Component’EIN Setpoint'
1B2IN695A -64.48 inwc -63.23 inwc
1B21N695B -64.95 inwc -63.70 inwc +0.38 inwc +0.14 inwc
1B21IN693A -34.51 inwc -35.76 inwc
1B21N693B -34.98 inwc -36.23 1nwc

Loop Calxbratlon ""A]lowable ‘Value:

Allowable
alu

1B2IN695A 2 -64.90 inwc
1B21N695B 2 -65.37 inwc
1B21N693A <-34.10 inwc
1B21N693B <-34.57 inwc
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SR M&TE “Used In; Calculation®™;

(1f Specifiedin calculation).

Range’

| 0-—1 00 inwc

+O 0391 inwc

Heise HQS-2 or equlva]ent
Temp band of
(20°F to 120°F)
Fluke 45 (Slow) 1-5 Volts (span) +0.004 Vdc
(or equivalent)
Precision Resistor NA 250 Q 0.02Q

SAR/Technical Specification:Setpoint

iCom’pSh’én’t EIN

1B21N695A,B 28 3 mches Tech. Spec. Tables:
o 8.9 inches 3.3.5.1-1 Items 4.d, 5.d
ORM Tables:
A Table 5, Items 4.d, 5.d
1B2IN693A,B <52.6 inches Tech. Spec. Table
52.0 inches 3.3.5.2-1 Item 2

ORM Table 6, Item b
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RPV LEVEL SCALING ~ EXCEL SPREADSHEET

EIN:

NOUN NAME:
MANUFACTURER:
MODEL NO.:
SERIAL NO.:
RANGE:

ACCURACY:

ENVIRONMENTAL
LIMITATIONS:

NOTE:

PG1509

Digital Pressure Module
Heise

HQS-2

16364

0 to 100 inwc

+ 0.03 INWC

Operating ambient temperature is limited
to 20°P to 120°F without corrections.
Contact the Cal Lab for corrections if
ambient temperature is outside the above
specified range.

This pressure module must be used in a
Heise Digital Indicator assembly, model
number ST-2H, or equivalent. The
assembly supplies operating power and a
digital readout for the pressure module.
The Digital Indicator Assembly has
voltage and current functions which are
not certified for use for guantitative
data.

=

Approved by: j/// %{, _ja////do
/;/ 7

Page 1 of 1
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RPV LEVEL SCALING - EXCEL SPREADSHEET

11703799  10:21 1 800 237 4000

THERNO CENSE Q004s008
LIST PRICES APPLYING DIGITAL
TO BULLETIN ST2H-1 HEISE’ PRESSURE INDICATORS
Effective June 15, 1999
, HQS-2: QUICK SELECT PRESSURE MODULES STHIPS TN
’a Gauge and Absolute (Al ranges Include 318SS Isolalion, except where indicated by ™) .
inches | Inches mm ) Bar milar Accuracyt
-pal Water | Mercury | Mercury | kP2 | KO | cot0 | mmioO | «0.025% | s0.05% | =01%
-5 100°* 10° 250° 25° 1 250° 3000° ° Gauge Pressure
10 150° 20 500 40° 1.6 300° 5000°| €50.00 | 600.00 | §50.00
15 250 30 750 60 25 400" | 10,000 12) 1) 11)
30 300 50 1000 100 4 500°
50.] 500 100 1500 160 6 600
60%] 1000 200 | 3000 | 250 10 | 1000
100 300 5000 400 16 1500
150 ¥ 500 600 2000
200 1000 2500
250 4000 Absolute Pressure
200 \"\ 5000 725.00 | 675.00 | 625.00
mPa 8000 2 {1 1
1 10.000
1.6
500 1000 25 25 Gauge Pressure
800 4.0 40 750.00 { 700.00 | 650.00
1000 6.0 &0 12 1 11
2 1500 10 |, 100 :
2000 16 160
2600 25 250 .
3000 40 400 Absolute Pressure
000 60 500 826.00 [ 775.00 | 725.00
) 8000 ) ) v
7500
~ 10,000 - - 790.00
inches inchas Bar mBar Accurscy!
pel Water | Mercury | Mercury | P kofem? | emM,0 | mmH.O [30.025% | 20.06% | «0.1%
Vacuum
& 10° 260° 25 | 025° 250° 3000°
10 20 500 40° 0.4° 400° 5000° | 725.00 | 675.00 | 625.00
15 30 750 60 06 600 12} ] 3]
100 1.0 1000
Compound
25 2+100° =10 2300 226° | 2025° | 225%0° | 23000°
=10 *250 220 500 240° | 2040° | 2400 | 26000
215 2400 230 +750 260 | 20.60 2600 |[+10,000 | 725.00 | 675.00 | 625.00
-15/30 .| -00/60 |-750/4500] 2100 | 21.D 21000 ©) 1) 3))
-15/60 -30M100 |=750/3000{=100/200 | =12  [-1000/2000 : i
~100/400 | ~1/4  |-1000/4000
Wbrdun&yguc’/ . ™ am Includk feasty, nonrepestablity and tyst
HQS-2 OPTIONS
Enhsnced Calibration {no additiona! temperature error throughout openating range of 20-120°F) v..vvvenns 100.00
Non-Standard Ranges ........ 1o s uessaneseesasatastsrrerererensassenteratassatnte PRETRRE: +¢ 115,00
QG VA British Standard Fitting LR R O R L L P T LR PRR TR 30.00
ED Fluzh Port (1s0lated $6nSOMS ONY) e cevvenavrseracssosesasancannascssnss Cesereerecrcesenassanan 95.00
Welded VCR Conhnection (with standand finish on §land). ce ceecsesecsscrossnsseseacosssassassnsasce 85.00
Oxygen Cleanlng (isolated SensorS OfilY) coevveeraesrrenacanniieriracancnaucsconiatosccsscssees 115.00
-_ Retwronce: Butedn ETH-| X o STRUMENY
© tnavnert Dhvision, Dressar Indstrias, B, $7% e
™ 150 [
19 . 200 1300
'}0.’5] A—Q) Py ~ -
)-D.ﬂll ”
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RPV LEVEL SCALING - EXCEL SPREADSHEET
—
J ] . N

HEISE MODEL 8T-2H ELECTRICAL SPECIFICATIONS  accessores |
INDICATOR SPECIFICATICHS Electrical Sourcing Specification: AC Adaptors: provide 9 Vdc outpul.

Standard Display: Alphanumenc LCD, .« 24 Vdcat 25mA. Part Number Adapis Irom

0.37-inch height, 2 lines, 16 charactersfine.  Elecirical Measurement Specification: 831X016-01 110 Vac. 60Hz

Optional Display; Backlit LCD alphanumeric  npot {volis) 831X016-02 100 Vac, 50 Hz

\gitn |2 ﬁn;s an;i :is chaga?;zr;’l‘irﬁ. " 0710 Vdc 20.025% F.S. 831X016-03 230 Vac. SO Hz
isplay Resolution: £0. 0} Span wi 0730 Vdc 20.10% F.S. Calldration Quick-Setect Module:

damping 1 part in 50,000 (max). gt A ¥

Disptay Update Rate; 100 ms. . W 5“’"’9” s ;,‘:'rm":?:ﬁ g:]%ase unil electroncs.

Engineering Un:;s: pst, i“ﬁ”’o* in.Hg, fISW, olsg":a ‘ggz Fs System Protection Module: Protects base

bar, mbar, kPa, MPa, mmlig, FmH,O, . - unit when only one measurement module is

mmH,0 and kgem? and any single user- Auto-ranging 10730 Vdc & 20/50mA reguired.

programmable enpineeting unit. Temperature Effects Electrical Part Number- HQS-XS

Damplng: Programmable averaging from Measwoment: 20.001% of span per °F Cable Assembly: Connects base unit fo

zero through 16 consecutive readings. over the compensated range. 9-pm ferate sertal port on computer.,
TEMPERATURE SPECIFICATIONS :’:n Nun;be{: mzx:-; 1 -oxé a

Standard Operating Range: 32°* 16 120°F RS$232 Serfal Intertace: with 9-pin D type apter 3-pin 10 25-pin: Seriat port

{0to 49°C). 21300, 1200, 2400, §600 baud. o a0 ;%';%Z'Im

Compeasated Range: 20° to 120°F
{~7°t0 +43°C).

Reference Tempecature: 70.33°F.
Standard Temperature Effect: 20.004% of
span per degree Fahrenheit over the
compensated range.

Optional: Quick-Select modules are
available calibraled to maintain rated
accuracy over the 20° to 120°F (<7° 1o
+49°C) compensated temperature range.
Storage Limils: —4°F to +158°F

(=20° to +70°C).

Optional backlight

Min/max memory

Field Calibration: Calibration modute and
proper pressure and electrical standards are
required. i

Optional Data Logglag capacity:

Standard measurements: 714 records.
Date/time stamped measurements: 384 records.
Opliona! Certification Generation
Flrmware: Stores 10 complete sets of
cafibration data inclucing 10 "as found™ and
10 "as left” data sets.

MECHANICAL SPECIFICATIONS :

Welght: ST-2H Base unit: 3.0 1b (1.4 k).
Housing: Molded, high-impact ABS case.
Elnctrical Connections: Standard banana
jacks.

Oplional Batiery Pewer Supply:

5 “AA® nicads with built-tn charger.
Externat Power Supply: AC adaptor 9 Vdc,
500mA.

Portable Dperatlon: 20 hours with optiona!

,_ bacidight oft, 2 hours with backlight on.

~ Warm-up: § minutes for rated accuracy (max-
imum), 30 minutes for complete stability.

Hoses: provide 'A-20 UNF internal fittings.
For use with pumps and general process
connhections.
3§ 1t hose, Part Number; §40X007-01.
5 i hose, Part Number: 840X007-02.
s RPT external fitting adaptor lo convent
hose connector from */»-20 1o NPT,
FPart Number: 840X006-01.
Request the following documents:
Temperatyre Module: HQS-1
Pressure Modutes: PTE-1
Pumps: HACC-P
Voitage Adapter: HACC-SM
How 1o Order: See Price Sheet ST-2H-1 for
ordering information.

» Contact ws at: 203-426-3115.

ST-2H Dimeslon Drawings

1
O

© etk is 2 regateted Y30 Aarss M AvtnOeteh Corporaten.

»

[P OR
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RPV LEVEL SCALING — EXCEL SPREADSHEET
A [ 8 _ 1 ¢ ] D [ F
1_|instrument :1821-NO95A
2_|Cond Chamber _ 11B21-DO04A
3 |Operating Presure 'psia 1025
4 : ;
5] T Hfeet inches  cubicfeet/lbm ‘inwe  vdc|
6 |CCELEV.COLD i 79331 591.06
7 |VIN.ELEV . . 78642 509.04:
8 |RLP.ELEV i 79080 _ 561.56] -
9 IVLP.ELEV . 78417 482,00, o
10 |SUB.ELEV : _508.20! i
11 |TCH.ELEV ) - ! _ -8928001 ”
12 |LI0.ELEV.COLD . 52062]
13 [Vessel Zero . 74400, !
14
BlUMAX ~ T _ . 60.00
16 |AV Level 8 . _i 5280
17 [NTSP level 8 o i 5200
18 |Reset Level 8 3 . o §0.20 ]
[19 |Reset Level 3 1070’
20 [NTSP level 3 8.90 i
21 AV Level3 i i 8.30 )
22|LIMIN _ ' 000 . i
23 |LISPAN. _ 60.00 : -
- U, ‘ . f —
25l¢ T - ) - 0.003727 B : u
26 S
27 |hwmin 11.58
28 |[hwAV level 3 i 1988 o
| 29 [nwievel 3 2048 T
30 [hwievei 3 reset 2228 T
31 [nw level 8 reset i 61.78.
32 |hwievel 8 - 6358 T
[ 33 |hwAVievel 8 i 64.18: N
34 |hwmax 71.58.




NF-161.01
Revision 0

DEPT/DIV CALCULATION NO. IP-C-0059 REVISION 0 SHEET
C/NSED ATTACHMENT 4 VOLUME A 20f4
RPV LEVEL SCALING - EXCEL SPREADSHEET
A T [ ¢ | D | E [ °F

1 {instrument . . 11B21-NO95A L
2_[Cond Chamber Bt DO04A ]
3 Opera_tl_ng Presure psia . 1025
4 '

' 5 _ ) feet inches " Tcubicfeet/lom inwe _ ‘vdc
35 : o S
B/MH } i T 8233
37 i .
38 |hdvar 28.94! :
39 |hdref1 _ i 31.70: ; -
40 |hdref2 - ) o
41 |delta-hd _" : 23T ! o
42 — S
43 [delta-hrb ) - -79.56 -
44 -
45|ve8 0.01604537,
a6 lw ; i 0.02173445:
47 fvs | o i 0.42697000°
48 |vd1 (135F) ) 0.01621815' L -
49 |vd2 (190F) : B
50 |vib - 0.01602092; -
51
52 |delta-Pmin B 71.21
53 |delta-P AVlevel 3~ i 65.40
54 |delta-P level 3 ’ i ___ 6498
55 |delta-P level 3 reset ~ T 6372
56 |delta-P level Breset ___ o -36.04’
57 |delta-P level 8 i j -34.78°
58 |delia-P AV Level 8 -34.36
59 |delta-Pmax 2917 T
e _ 937
61 |CF } 0.00769
2 — e - - 709
63 T “Vde mA Tinwe  in
64 |Span Corrected calibrated Range Lower Limit 1.000 400. -70.67 0.00
65 |Span Corrected AV level 3 1553 6213  -64.80 " " 8300|
66 |Span Corrected Level 3 Setpoint 1.593 6373 6448 8900
67 |Span Corrected Level 3 reset 1.713 6.853° 6323 10.700]
68 Span Corrected Level 8 reset 4.347 17.387:  -35.76 "50.200
69 |Span Corrected LevelBSetpqml L 4467 17.867°  -34.51 52,000
70 |Span Corrected AV Level 8 4.507 18.027. -34 10 L _ 52,600
71 |Span Corrected calibrated Range Upper Limit _5.000 2000 -28.95 _ 60.00
72
73 |CC Span - 7 T B - 41.72
74 —— S——— - —— ‘.-
7B T - o L i inwe vdc
76 (LT 0% B . ___ 7067 1.000
TTLT25% . . __ 6024 2,000
BITS0% - 4981 3.000
79 |LT 75% - L _ -39.38_ 4.000
80 |LT 100% -2895  5.000




DEPT/DIV
C/NSED

NF-161.01
Revision 0

CALCULATION NO. IP-C-0059 REVISION 0 SHEET
ATTACHMENT 4 VOLUME A 3 of 4
RPV LEVEL SCALING - EXCEL SPREADSHEET
A ] G t H | ] I J 1 K
1 |instrument _1B21-N0958 i -
2_|Cond Chamber 1B21-D004B | T
3_|Operating Presure — ' { ~ 1025
4 i H
51 ifeet _ iinches  icubicfeet/lbm inwe " Vdc
6 |CCELEV.COLD . 79335 591.54!
7_[VLIN.ELEV ~ i 786.38; _ 508.56,
8 |RLP.ELEV 1 79075;  561.00!
9 |VLPELEV I 78269 4B4.25i
10 {SUB.ELEV - i —__ 508.20; T -
11| TCH.ELEV ‘ ___ 57600 T
12 |LI0.ELEV.COLD _ 52062 P
13 |Vessel Zero ] 743.00 : o
14
15 |LIMAX - 60.00°
16 |AV Level 8 52.60;
17 [NTSP Jovel 8 T ) " 52.00!
18 |Reset Level 8 - ’ 50.20;"
19 [ResetLevel3 10.70i N
20 |NTSPleveld 8.90: oo
21 |[AVLlevel3 ) ~ 830 T
22 |UMN L : 0.00
23 |LISPAN . 60.00°
PZ1 [ . I I
25|c o o 0.003727
26 . o o ————— ————— - - v me
27 |hwmin 1208 '
28 [hwAVievel3 T ~ 2036 :
29 [hwlevel 3 - 20.96
30 |hwlevel 3 reset 2276
31 |hw level B reset _ 62.26 e
32 |hwlevel 8 ] i 64.06 ) o
33 |hwAVievel 8 64.66, LT
34 [hwmax h 72.06!




NF-161.01
Revision 0

DEPT/DIV CALCULATION NO. 1P-C-0059 REVISION 0 SHEET
C/NSED ATTACHMENT 4 VOLUME A 40f 4
RPV LEVEL SCALING — EXCEL SPREADSHEET
A I 6 [ _®u_] ] [ 7 [ K

1 |instrument 1B21-N0S5B. !

2_|Cond Chamber 3 -1B21-D004B - i

3 |Operating Presure T . T R02s

2 .

' 5 T fleet ~ " inches  cubicfeet/lbm inwc____'Vdc __
35 ’ )
36 |H _ o 83.25 ~ —

37 T ] ! I

3@|hdvar T ; 46.21 _

39 |hdref1 D - 1500 ) ;
40]hdrerz ~ o W75

41 |delta-hd _ - : 13.78 T 7
42 o o o

43 |delta-hrb . 1 -96.75 P

44 . e S . ;

45|v68 o ; 0.01604537 i

46 |vw o : 0.02173445

arlvs ; 0.42657000_

48 |va1 (135F) i 0.01621815

49 |vd2 (190F) . : 0.01651595

50 |vib_ N _Gote0092. " T T T
51 . - — - - Cam wa mess ]
52 |delta-Pmin . -71.69

53 |delta-P AV level 3 o -65.87

54 |delta-P level 3. . 6545
55 |delta-P level 3 reset 6419

56 |delta-P level 8 reset _ -36.51

57 |defta-P level8 ) -35.25

58 |delta-P AV Level 8 -34.83

59 |detta-Pmax _ 29565 -
60 T
61|CF _ T _ L 0.00769

62 ————————— ——— - 38% % - .. . meer e
63 _._Vde mA inwe in

64 |Span Corrected calibrated Range Lower Limit 1.000 4.00 -71.14: 0.00
65 |Span Corrected AV level 3 1.553: _6.213;  -65.37; 8.300
66 |Span Cormected Level 3 Setpoint 1.593, 6.373: 6495  8.900
67 |Span Comrected Level 3 reset 1713 6853, 6370 10.700
68 |Span Corrected Level 8 reset T 4.347 117.387: -36.23 50.200]
69 [Span Corrected Leve! 8 Setpoint 4467, 17.867:  -34.98°  52.000
70 [Span Corrected AV Level 8 o . 4.507: 18.027  -3457  52.600
71 |Span Corrected calibrated Range Upper Limit 5.000 2000 -29.42;  60.00
72

73|CC Span e e C T2
74 — - P D — —— ———————— — —— v S—
75 e e inwc Vdc
76 |LT 0% S S ...aa 1.000
77 |LT 25% . . -60.71 2.000
78 |LT 50% ) -50.28 3.000
79 LT 75% L -39.85 4.000
80 |LT 100% -29.42 5.000




