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1.0

20

OBJECTIVE

1.1

12

1.3

To determine the instrument uncertainty, setpoint, and Allowable Value
for Main Steam Line Pressure-Low (instruments 1B21N076A-D and
1B21N676A-D).

This calculation evaluates the adequacy of the current setpoints and
allowable valucs in rclationship to the results of 1.1 above.

The setpoint and Allowable Value for the Main Steam Line Pressure-Low
was originally calculated and transmitted in IP-3040 (Input 4.9). 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 licu of GE letter IP-3040 results for the parameters
covered by this calculation.

ASSUMPTIONS

2.1

2.2

23

24

Published instrument vendor specifications are considered to be 2¢ 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, Section1.2).

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 1.1).
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2.5

2.6

2.7

2.8

2.9

If the manufacturer’s instrument performance data does not specify Span,
Calibrated Span (CS), Upper Range Limit (URL), etc. the calculation will
assume URL because it will result in the most conservative estimate of
instrument uncertainty. In all cases the URL is greater than or equal to the
CS and it is conservative to use the URL in calculating instrument
uncertainties. This is because, by definition, URL is the maximum upper
calibrated span limit for the device (Reference 6.1, Section 2.2.92).

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, Sect. 1.11)

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 (Ref. 6.4 and Ref. 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
rcquirement of not more than % of the tolerance 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 crror term and can be ignored. This assumption is based
primarily upon inherent M&TE conservatism built into the calculation.
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2.10

2.11

2.12

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. As such, this calculation will consider the seismic
event as its worst case.

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. However, the plant operating conditions under
which the automatic trip must be operable should be evaluated. This
evaluation must consider the conditions under which the operator depends
most on the automatic actions triggered by the setpoint.

For the Main Steam Isolation functions initiated by Main Steam Line
Pressure-Low, the protective actions occur within seconds of the event
initiation. Per Input 4.9, there is no required accident function time of the
Main Steam Line Pressure-Low components. This is a period before
reactor power has been significantly reduced and before the operator has
had an opportunity to take control of the plant situation. During this early
period of the postulated event the core is not uncovered, therefore, no core
damage has occurred and no radioactive release would be expected. As
such, this calculation assumes the worst rational environmental condition
at the time of trip operation will not result in harsh temperature conditions
concurrent with high humidity, particularly steam environments, or harsh
radiation levels.
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Therefore, transmitter errors due to accident radiation effects and the error
attributed to insulation resistance accuracy (IRA) are negligible.

In high temperature.environments the transmitter errors due to Accuracy
Temperature Effect are increased. However, a high temperature
environment with a significant impact on transmitter accuracy will not
form immediately at the time of reactor scram. Therefore, Accuracy
Temperature Effect errors associated with normal operating temperatures
are bounding for the Main Steam Line Pressure-Low transmitters.

METHODOLOGY

This calculation will determine the instrument uncertainty associated with the
Main Steam Line Pressure-Low transmitters and trip modules. The evaluation
will determinc the loop setpoint and Allowable Value for the Main Steam Line
Pressure-Low isolation 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 Value with the results determined by this calculation.

However, Per 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 6.7). Recommended Practice
ANSVISA 867.04.02-2000 (Reference 6.8) provides a detailed methodology for
implementing Reference 6.7. CI-01.00 uses Method 1 of Recommended Practice
(Ref. 6.8, Section 7), to establish the relationship between the Analytical Limit
(AL), Allowable Value (AV) and Nominal Trip Sctpoint (NTSP). The

"Recommended Practice details two other acceptable methods.

Using CI-01.00 standard methodology, AV was calculated as 840.5038 psig and
rounded away from the AL to 841 psig. This would require a setpoint change for
Main Steam Line Pressure — Low, from 849 to 850 psig. This methodology
results in a more conservative approximation of loop uncertainty than
Methodology 2 or 3 of Reference 6.8. 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 Cp & Dy, the sum of which, depending upon trip
direction, is appropriately added or subtracted from the AL to determine the
NTSP.

NTSPmy = AL - [ (A2 + PMA® + PEA%)'? + (C2 + D)2 .
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NTSPpec) = AL + [ (AL® + PMA? + PEA%)'2 + (C.2 + D ) 1.

Combining the same error terms entirely by the SRSS method, per Reference 6.8
Methods 2 & 3, yields a smaller error term and an NTSP which demonstrates the
current Main Steam Line Pressure — Low setpoint is conservative.

NTSPqc) = AL — (A1 + Ci2 + D 2 + PMA? + PEAY)'2
NTSPpec) = AL + (Ar? + C1.2 + D2 + PMA? + PEA?)”?

Removing unnecessary conservatism, through use of an alternative industry
standard method, will still ensure plant safety as well as maintain the current
setpoints.

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

The CI-01.00 method of determining AFT}, determines the SRSS of Cr, and D..

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

AV(inc) =NTSP + AFTy,
Av(dcc) =NTSP - AFTL

M&TE error will be determined from the results of Calculation IP-C-0089 (Input
4.7.1) which uses building temperature minimum and maximums to develop the
uncertainty, and review of the corresponding loop and device calibration
procedures (Inputs 4.2.1 through 4.2.7).

Per Reference 6.1, Head Correction is determined by evaluating either drawings,
survey data, and/or walk down data as applicable.
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4.0

INPUTS

4.1

4.2

43

P&IDs

4.1.1

MO05-1002, Sheet 3, Rev. P, “P&ID Main Steam (MS)”

Calibration Procedures

4.2.1

422

423

424

4.2.5

4.2.6

427

CPS 9432.03, Rev. 33b,Change 1, "NS4 Main Steam Line Low
Pressure B21-N076A (B,C,D) Channel Calibration”.

CPS 9432.03D001, Rev. 32, "NSSS Main Steam Line Low
Pressure B21-N076A Channel Calibration Data Sheet”.

CPS 9432.03D002, Rev. 32, "NSSS Main Steam Line Low
Pressure B21-N076B Channel Calibration Data Sheet”.

CPS 9432.03D003, Rev. 32, "NSSS Main Steam Line Low
Pressure B21-N076C Channel Calibration Data Sheet”.

CPS 9432.03D004, Rev. 32, "NSSS Main Steam Line Low
Pressure B21-N076D Channel Calibration Data Sheet”.

CPS 9030.01, Rev. 31, “Analog Trip Module (ATM) Functional
and Calibration Check Instructions”.

CPS 9030.01C004, Rev. 24, “NS4 Main Steam Line Pressure B21-
N676A(B,C,D) Checklist”

Technical Manuals

43.1

432

433

K2801-0091, Tab 2, Rev. 9, “Rosemount Model 1153 Series B
Alphaline Pressure Transmitter for Nuclear Service” dated May,
1993.

K2801-0091, Tab 1, Rev. 9, “Rosemount Model 1152 Alphaline
Pressure Transmitter for Nuclear Service”, dated January 1988.
Rosemount Nuclear Operations Group, “30 Month Stability
Specification for Rosemount Model 1152, 1153 and 1154 Pressure
Transmitters”, Rosemount Report D8900126, Revision A.
(provided as Attachment 4)
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4.4

4.5

4.6

System Design Criteria

4.4.1

DC-ME-09-CP, Rev. 11, “Equipment Environmental Design
Conditions Design Criteria”, (Zone Code H-54, Map Code T.3.1,
Turbine Oil Reservoir Room El. 762’; Map Code T.8, Stcam
Tunnel El. 762'-0" to 796'-0" page 81, and Zone Code M-24, Map
Code D.6.2, Main Control Room & Electric Panel Room, El. 800°-

0”, page 49).

CPS Drawings

4.5.1

4.5.2
4.5.3
454
4.5.5
4.5.6
4.5.7
4.5.8

459

MS-36, Rev. 4E, "Large Bore Isometric, Turbine Building Main
Steam", 04/29/85.

MS-909, Rev. 5, "Turbine Building Main Steam Piping"

MS-914, Rev. 5, "Turbine Building Main Steam Piping"

MS-916, Rev. 8, "Turbine Building Main Stcam Piping"

MS-913, Rev. 5, "Turbine Building Main Steam Piping"

MS-910, Rev. 10, "Turbine Building Main Steam Piping"
MS-907, Rev. 8, "Turbine Building Main Steam Piping"
M25-1002-17A-K, Rev. U, “Control & Instrument Piping, Turbine
Bldg. EL 762°-0”

M25-1002-16A-K, Rev. V, “Control & Instrument Piping, Turbine
Bldg. EL 762°-0™” '

4.5.10 E03-1P661, Sheet 697, Rev. E, “Internal-External Wiring Diagram

NSPS Div. 1 Cabinet 1H13-P661”

4.5.11 E03-1P662, Sheet 690, Rev. E, “Internal-External Wiring Diagram

NSPS Div. 2 Cabinet 1H13-P662”

4.5.12 E03-1P663, Sheet 667, Rev. D, “Internal-External Wiring Diagram

NSPS Div. 3 Cabinet 1H13-P663"

4.5.13 E03-1P664, Sheet 663, Rev. D, “Internal-External Wiring Diagram

NSPS Div. 4 Cabinet 1H13-P664”

4.5.14 E02-1NB99 Sheet 214, Rev. C, “Nuclear Boiler System (NB)

- Nuclear Steam Supply Shutoff System (NSPS) (1B21-1090)”.

Passport (D030), For Information Only

4.6.1

4.6.2
4.6.3

4.6.4

EIN 1B21N076A,C,D; Rosemount Transmitters, Model
1153GB9PC '

EIN 1B21N076B; Rosemount Transmitter, Model 1152GP9E
EIN 1B21N676A,B; GE Analog Trip Modules, Model
147D8505G001

EIN 1B21IN676C,D; GE Analog Trip Modules, Model
147D8505G005



DEPT/DIV
C/NSED

CALCULATION NO. IP-C-0067

REVISION 0 SHEET
VOLUME A 12 of 42

NF161.01
Revision 0

4.7

4.8

4.9

4.10

4.11

465 EINPGISL4, dated 10/15/00

Calculations

4,7.1 Calculation IP-C-0089, Rev. 0, “M&TE Uncertainty Calculation”.
Equipment Qualification

4.8.1 EQ-CLO021, Rev. 35, “Qualification of Rosemount Transmitters
Models 1153 Series B and 1154”.
4.8.2 SQ-CL001, Rev. 29, Rosemount 1153 Series B and 1154
transmitters.
4.8.3 SQ-CL603, Rev. 15, Qualification for MCR Panels.

GE Letter, IP-3040, dated January 23, 1987; CPS File Number N55-87(1-
23)6 #45123

Design Specifications/Data Sheets

4,10.1 Design Specification 22A7866, Revision 4, “Analog Trip
Module™.

4.10.2 DSDS 22A4622AV, Rev. 12, “Nuclear Boiler System, Design
Specification Data Sheet.”

4.10.3 Design Specification 22A4622, Rev. 7, "Nuclear Boiler System".

4.10.4 PT080, Rev C, “Pressure Transmitters”, Data Sheet for
1B21N076B,C

4.10.5 PT047, Rev E, "Pressure Transmitters", Data Sheet for
1B2IN076A,D

4,10.6 DL851E381AC, Rev. 19, Nuclear Steam Supply Shutoff System

4.10.7 442X491 Rev.23 "Card Ident List P661"

4.10.8 442X492 Rev.23 "Card Ident List P662"

4.10.9 442X493 Rev.18 "Card Ident List P663"

4.10.10 442X494 Rev.18 "Card Ident List P664"

NSED Action Plan, GE-99-003, NSED File #077-99(2-17)-6, approved
2/16/99
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5.0

6.0

OUTPUTS

5.1

5.2

53

Operational Requirements Manual (ORM), Rev. 33

5.1.1 CPS Operational Requirements Manual (ORM), Attachment 2-12,
Table 7, “Primary Containment and Drywell Isolation
Instrumentation Trip Setpoints”, Item 1.b.

Calibration Procedures

5.2.1 CPS9432.03, Rev. 33b, Change 1, "NS4 Main Steam Linc Low
Pressure B21-N076A (B,C,D) Channel Calibration”.

5.2.2 CPS9432.03D001, Rev. 32, "NSSS Main Steam Line Low
Pressure B21-N076A Channel Calibration Data Sheet”.

5.2.3 CPS9432.03D002, Rev. 32, "NSSS Main Steam Line Low
Pressure B21-N076B Channcl Calibration Data Sheet”.

5.2.4 CPS 9432.03D003, Rev. 32, "NSSS Main Steam Line Low
Pressure B21-N076C Channel Calibration Data Sheet”.

5.2.;5 CPS9432.03D004, Rev. 32, "NSSS Main Steam Line Low
Pressure B21-N076D Channel Calibration Data Sheet”.

5.2.6 CPS 9030.01, Rev. 31, “Analog Trip Module (ATM) Functional
and Calibration Check Instructions”.

5.2,7 CPS 9030.01C004, Rev. 24, “NS4 Main Steam Line Pressure B21-
N676A(B,C,D) Checklist”

CPS Technical Specifications, Amendment 140

5.3.1 Table 3.3.6.1-1, “Primary Containment and Drywell Isolation
Instrumentation”, Item 1.b, "Main Steam Line Pressure - Low”

REFERENCES

6.1

6.2

CI-01.00, Rev. 2, Instrument Setpoint Calculation Methodology
CPS USAR, Rev. 9

6.2.1 CPSUSAR Section 7.3.1.1.2.4.1.5, "Main Turbine Inlet- Low
Steam Pressure”.

6.2.2 Figure 3.11-1, “Environmental Zone Map, Turbine Building Floor
Plan El. 762'-0™”,

6.2.3 Figure 3.11-13, “Environmental Zone Map, Control Building,
Main Floor Plan El. 800°-0".
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6.3

6.4

6.5

6.6

. 6.7

6.8

6.2.4 Table 7.3-7, "Instrument Channel Required for Containment and
Reactor Vessel Isolation Control System."

CPS Technical Specifications, Amendment 140

6.3.1 Table 3.3.6.1-1, “Primary Containment and Drywell Isolation
Instrumentation”, Item 1.b, "Main Steam Line Pressure - Low”.

6.3.2 Bases Section 3.3.6.1, “Primary Containment and Drywell
Isolation Instrumentation™

CPS 1512.01, Rev. 17¢, "Calibration and Control of Measuring and Test
Equipment",

NEDC-31336, General Electric Instrument Setpoint Methodology,
October 1986

Meyer, C. A., McClintock, R. B, Silvestri, G. J., Spencer, Jr., R. C,,
“Thermodynamic and Transport Properties of Steam Comprising Tables
and Charts for Steam and Water”, The American Society of Mechanical
Engineers, New York, New York, 1967.

ANSI/ISA-67.04.01-2000, Reaffirmation of ANSI/ISA-67.04, Part 1-1994
“Setpoints for Nuclear Safety-Related Instrumentation” February 29, 2000

ANSI/ISA-67.04.02-2000, Recommended Practice “Methodologies for the
Determination of Setpoints for Nuclear Safety-Related Instrumentation”
January 1, 2000 ‘ ‘ :
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7.0 ANALYSIS AND COMPUTATION SECTION(S)

7.1

LOOP FUNCTION

The Main Steam Line Pressure - Low provides signals for closure of the
Main Steam Isolation Valves (MSIVs) in the event of a steam line
pressure regulator failure. The Main Steam Line Pressure - Low function
ensures that the RPV temperature change limit of 100°F per hour is not
reached. '

Main steam line low pressure is monitored by four pressure transmitters
that sense pressure on the main steam line header downstrcam of the
outboard main steam isolation valves. The 1B2IN076A-D transmitter
signal outputs are input to the ATM circuits 1B2IN676A-D. The trip
outputs of the ATMs are transmitted to a 2-out-of-4 logic Primary
Containment and Drywell MSIV circuitry (Ref. 6.3.2). These instrument
loops satisfy the CPS Technical Specification requirements listed in Table
3.3.6.1-1 Item 1b (Ref. 6.3.1). The Allowable Value and instrument
setpoint are selected to be high enough to prevent excessive RPV
depressurization in the event of a pressure regulator failure.

Refer to the USAR sections listed under Reference 6.2 for additional
details regarding the discussion above.
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7.2

LOOP DIAGRAM

Inputs 4.4.1, 4.5.8-14, and References 6.2.2 and 6.2.3

PRESSURE
TRANSMITTER
1B2IN076B,C

ANALOG TRIP

Main Steam Tunnel (T.8)

MODULE
1B2IN676B,C

Main Control Room (M-24)

PRESSURE ANALOG TRIP
TRANSMITTER MODULE
1B2IN076A.D 1B21N676A.D
Turbine Building (H-54) Main Control Room (M-24)
1B2IN076B,C

Environmental Zone Main Steam Tunnel T.8

Normal Temperature 65t0 122°F

Normal Humidity 5t0 90% RH

Normal Radiation 1x10° Rads

Accident Temperature Not Controlled

Accident Humidity Not Controlled

Accident Radiation Not Controlied

Secismic SQ-CL001

1B21N076A,D

Environmental Zone Turbine Oil Reservoir H-54

Normal Temperature 65to 104°F

Normal Humidity 5t0 90% RH

Normal Radiation 1x10* Rads

HELB Temperature 651t0328°F

Accident Humidity 100%

Accident Radiation N/A

Seismic SQ-CLO01
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1B21N676A-D

Environmental Zone MCR M-24

Normal Temperature 65t0 104 °F

Normal Humidity 3510 100% RH

Normal Radiation 1x10° Rads

Accident Temperature 65 to 104 °F

Accident Humidity 35 to 100% RH

Accident Radiation 1x10° Rads

Seismic SQ-CL603

73

73.1

From Inputs 4.4.1, 4.5.8, 4.5.9, and 6.2.2, the I1B2I1N076B,C transmitters
are in the environmental zone for the Main Steam Tunnel (Map Code T.8)
and 1B21N076A,D transmitters are in the environmental zone H-54 for
the Turbine Oil Reservoir Room at the 762-foot elevation (Map Code
T.3.1). From Inputs 4.4.1, 4.5.10,4.5.11, 4.5.12, 4.5.13 and Ref. 6.2.3 the
1B21N676A-D ATM(s) are in the Main Control Room on H13-P661,
H13-P662, H13-P663, and H13-P664 panels (Zone Code M-24, Map Code
D.6.2), respectively.

EQUATIONS

The equations for NTSP (Section 7.3.4) and AV (Section 7.3.5) are taken
from Section 3.0, Methodology. All remaining equations in this section
are taken from the table in CI-01.00 (Reference 6.1, Section 4.5.4).

Loop Accuracy (AL):

Derived from the SSRS combination of loop components, where error
attributed for each loop component is evaluated by:

aom e (I () () () () (B« (B - () (25 e

(20)

AL is defined as:

Ap=2+JA +A +A7+..£B (20)
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7.3.2 Loop Calibration Error (Cy):

7.3.3

T e

n n

C, = iN\/Z(

Loop Drift (D1): -

DL=tN\/(-Qn-!—)z-1-(-2'1—’--]2+...+(Dn")2 (20)

7.3.4 Nominal Trip Setpoint Calculation

7.3.5

The Nominal Trip Setpoint (NTSP) should be calculated using the
equations below depending on the direction of process variable change
when approaching the Analytical Limit.

* For process variables that increase to trip.

NTSP =AL—(-h%]JALZ +C,> +D,* +PMA® + PEA* -B

For process variables that decrease to trip.

NYSP:AL+(-1°6$)JAL2 +C,> +D,® + PMA® + PEA* + B

Note: An (1.645/N) adjustment is applicable to setpoints that have a limit
approached in one direction (single sided interest).

Allowable Value Calculation

The Allowable Valuc may be calculated for an increasing trip as follows:
AVxg=NTSP + AFT,,

The Allowable Value may be calculated for a decreasing trip as follows:

AV(DEC) =NTSP - AFTL
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7.3.6 Calculation of As-Found Values

The device As-Found Tolerance will be determined via the Square-Root-
Sum-of-the-Squares (SRSS) of the device’s As-Left Tolerance, its drift,
and the M&TE crror used to calibrate the device.

AFT, = i(N)J(ﬁ]2 + (%Jz + [%Jz (20)

n
ALT;= device’s As-Left Tolerance
D; = device’s drift value
Ci errors of M&TE used to calibrate the device

Where:

o

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

2 2
AFT, =:i:(N)\/(—C—’—'—) +[P—L—) (20)
n n

Where:
D, = Loop devices’ drift value, as defined in Section 7.3.3
Cv = Loop devices’ calibration effect, as defined in Section 7.3.2

However, since the transmitter and trip module are calibrated as a string
per Input 4.2.1, the As Found Tolerance determined by this calculation
will be applicable to the string.
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7.3.7 Calculation of As-Left Values
The loop As-Left Tolerance (ALT) will be calculated as follows:

ALT, =2(N )J( AI’;T;)’ + (Al;sz)z +ont ( AI;’T")Z' (20)

Where:

ALT, = V4, (20)

7.4 Determination of Uncertaintics

74.1

7.4.1.1

74.1.2

74.1.2.1

Rosemount Transmitters 1B2IN076A-D

* From Input 4.10.5, EIN 1B21N076A,C,D are Rosemount
1153GBOYP transmitters. From Input 4.10.4, EIN 1B2IN076B is a
Rosemount 1152GPIE transmitter. Per Input 4.10.4, an acceptable
replacement transmitter for the 1152GP9E is the 1153GB9P. For
conservatism, the 1153GB9P is analyzed, since it has a larger
seismic effect and accuracy temperature effect (all other
specifications are the same).

* From Input 4.3.1, Vendor Accuracy = + 0.25% of Calibrated Span

* From Inputs 4.10.4 and 4.10.5, Calibrated Span = 0-1200 psig

* From Inputs 4.3.1, 4.10.4 and 4.10.5, Upper Range Limit = 0-3000

psig

Vendor Accuracy of pressure transmitters (VApr) — Per Input 4.3.1,
Vendor Accuracy is + 0.25% of Calibrated Span. Therefore:

VApr=10.25% Span (30)
Accuracy Temperature Effect

Normal Accuracy Temperature Effect (ATEptovormaty) — Per Input 4.3.1,
the ATE is calculated by + (0.75% URL + 0.5% Span) per 100 °F
ambient temperature change. Per Input 4.4.1 and Section 7.2, the
maximum ambient temperature change equals 57 °F (122°-65°F)
during normal operations. Per Section 7.4.1 above, URL is 3000 psig
and calibrated span is 1200 psig. Therefore:

ATEptvomayy=* (0.75% URL + 0.5% Span) * (57 °F /100 °F)
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ATEprqNoman=* (0.75% URL * (3000 psig/1200 psig) + 0.5%
Span) * (57 °F /100 °F)

ATEprvoma= % (1.875 % Span + 0.5% Span) * 0.57

7.4.12.2 Accident Accuracy Temperature Effect (ATEpraccigy) — Per

Assumption 2.12, the transmitters are not required to function when
exposcd to harsh accident / post-accident temperature profiles. Thus,
it is assumed that the Accuracy Temperature Effect errors associated
with normal operating temperatures are bounding for the Main Steam
Line-Low Pressure transmitters. Therefore:

ATEPT(A“]d) = ATEPT(NormaI) =1+1.3538% Span (36)

7.4.1.3  Humidity Effect (HEpr) — The vendor does not provide any

specification for this effect (Input 4.3.1). Therefore, per Assumption
2.3, Humidity Effects are negligible.

HEPT= 0

7.4.1.4 Radiation Effect

. 74.14.1 Normal Radiation Effect (REpr(Normal)) — Per Assumption 2.4, normal

Radiation Effects are not distinguishable from Drift. Therefore:

REpr(Normay) = 0

7.4.14.2 Accident Radiation Effects (REpr(accia)) — Per Input 4.9, the subject

transmitters have a post-accident operating time of 0 (zero) seconds.
Per Assumption 2.12, this first trip occurs at the time of event
initiation, and therefore the accident radiation effect is considered
negligible. Therefore:

REpt(Accig) =0
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7.4.1.5  Power Supply Effects of pressure transmitters (PSEpt) — Per Input

74.1.6

7.4.1.7

74138

74.1.8.1

7.4.1.8.2

4.3.1, PSE is “less than + 0.005% Span per Volt”. Per Assumption
2.6, PSS is+ 1.2 Vdc. Therefore:

PSEpr== (0.005% Span/Vdc) *PSS
PSEpr= % (0.005% Span/Vdc)*1.2 Vdc
PSEpr=+ 0.006 % Span B3o)

Static Pressure Effect (SPEpy) — Per Reference 6.1, A.2.1.a.(1).(c),
Static Pressure Effect is only applicable to differential pressure
transmitters.

SPEpr=0

Overpressure Effect (OPEpr) — Per Reference 6.1, Section C.3.8, the
Overpressure Effect is not applicable for instruments that are not over
ranged by process pressure.

(0) 4 EPT =0
Seismic Effect
Normal Seismic Effect (SEprquomar) — Seismic activity is not

considered when determining instrument uncertainty under normal
conditions. Therefore:

SEPT(Normal) =0
Accident Seismic Effect (SEpraccia)) — Per Assumption 2.11, Seismic

Effect is not considered to occur concurrent with a postulated LOCA
event.

SEpr(acciay= 0
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7.4.1.8.3 OBE/SSE Seismic Effect (SEprscismic)) - Per Input 4.3.1, Seismic

7.4.1.9

74.1.10

7.4.1.11

Effect is + 0.5% URL during and after a seismic disturbance defined
by a required response spectrum with a ZPA of 4 g's. Per Section
7.4.1 above, URL is 3000 psig and calibrated span is 1200 psig.
Therefore: '

SEpr=1(0.5% URL) * (3000 psig/1200 psig)
SEpr=1+ (0.5%) * 2.500
SEpr=1%1.250% Span (20)

RFI/EMI Effect (REEPT) —Per Assumption 2.10, the effects of
RFI/EMI are considered negligible.

REEPT= 0

Bias (Bpr) — From Appendix C of Reference 6.1, Bias is defined as a
systematic or fixed instrument uncertainty that is predictable for a
given set of conditions because of the existence of a known direction
(positive or negative). The only known uncertainty identificd is
insulation resistance error. Per Assumption 2.12, insulation resistance
error effects are considered negligible for instrument setpoint actions
that occur prior to or very early in a postulated LOCA event. This
assumption is applicable to the subject of this analysis. Therefore:

Byr:o

Pressure Transmitter Accuracy - Per Section 7.3.1, device accuracy is
calculated using the following equation:

2 2 2 2 2 2 2 2 2
A =2N \](Vﬁ) +(ATE) +(OPI:}) +‘(smz,) +(.S£L) +(RE) +(HE,) +[psg) +(m;) '3
n n n n n n n n n
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7.4.1.11.1 Normal Pressure Transmitter Accuracy (Aprotomal)

From above:
VApr

OPEPT =0
SPEpr

SEpr Normal)
REpr (Normal)
HEpr
PSEpr
REEpt

Ber

raenonnnon

COH OO0 O

Substituting:

=10.2500% Span
ATEpr (vormay =% 1.3538 % Span

0.006% Span

(30)
(o)

(o)

Section 7.4.1.1
Section 7.4.1.2.1
Section 7.4.1.7
Section 7.4.1.6
Section 7.4.1.8.1
Section 7.4.1.4.1
Section 7.4.1.3
Section 7.4.1.5
Section 7.4.1.9
Section 7.4.1.10

3

A]’]‘(Normnl)= :t 0.9178 % Span

7.4.1.11.2 Accident Pressure Transmitter Accuracy (Apraccia))

From above:

VApr
ATEprt (Accig)
OPEPT =()
SPEpt ’
SEpt (Accig)
REpr (Accia)
HEpr
PSEpr
REEpr
Ber

nnonn
ocoHOoOOOO

oo

=1 0.2500% Span
=+ 1.3538 % Span

0.006% Span

(30)
(30)

(30)

3

P =ﬂ\l(°25°/“”"")2 +( "3533;/“1’“")2 +(O +(0f +(0) + (0 + (o) {W} +O) +0

(20)

Section 7.4.1.1
Section 7.4.1.2.2
Section 7.4.1.7
Section 7.4.1.6
Section 7.4.1.8.2
Section 7.4.1.4.2
Section 7.4.1.3
Section 7.4.1.5
Section 7.4.1.9
Section 7.4.1.10
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Substituting:

Amm,=ﬂ\/(°'25°g°’1’“")2+(’3533°/“‘P“") +{OF +0)+0F +(0} +(0+ (W) +{0F +0

ArT(acagy=1 0.9178 % Span (20)

7.4.1.11.3 Seismic Pressure Transmitter Accuracy (Apr(seismic))

From above:
VApr =+ 0.2500% Span (3o) Section 7.4.1.1
ATEpr (Noma) =+1.3538% Span  (36)  Section 7.4.1.2.1
OPEpr =0 Section 7.4.1.7
SPEpr =0 Section 7.4.1.6
SEpt (scismicy =+ 1.250 % Span (20) Section 7.4.1.8.3
REpT (Normal) = 0 Section 7.4.1.4.1
HEpr =0 Section 7.4.1.3
PSEpr =+ 0.006% Span (3o) Section 7.4.1.5
REEpt =0 Section 7.4.1.9
Bpr =0 Section 7.4.1.10

Substituting:

A,,(&,._,,)=12J(0‘25.{_;m):+(l'3538;ﬁm" )’+(o);+(o)z+(l.250"2£:pan] +(0F +O) + (0 OOGAspcm) +(F +0

Apy(scismic) = * 1.5508% Span (2o)
7.4.1.11.4 Pressure Transmitter Accuracy (Apr)

Based on the above, the largest uncertainty is expected under seismic
conditions. Therefore:

Apr = APr(Scismic)

Apr =11.5508 % Span (20)
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742  Analog Trip Module (ATM) 1B21N676A-D

7.4.2.1

7422

7.4.2.3

74.2.4

Per Inputs 4.10.7, 4.10.8, 4.10.9 and 4.10.10, EINs 1B21N676A,B are
GE Analog Trip Modules, Model Number 147D8505G001; alternate
Model Number 147D8505G006.

Per Inputs 4.10.7, 4.10.8, 4.10.9 and 4.10.10, EINs 1B21N676C,D are
GE Analog Trip Modules, Model Number 147D8505G005; alternate
Model Number 147D8505G006.

Per Input 4.10.1, the input range for the ATM is 4-20 mA.

Per Input 4.10.1, the vendor accuracy is & 0.25% Full Scale (Span).
Per Section 7.2, these ATMs are located in a mild environment and
therefore accident conditions need not be considered.

Vendor Accuracy (VAatm) —Per Input 4.10.1, the vendor accuracy is &
0.25% Span. Therefore:

VAxsrm=10.25% Span (20)
Accuracy Temperature Effect (ATEsrv) — The vendor does not
provide any specification for this effect (Input 4.10.1). Therefore, per
Assumption 2.2, the Accuracy Temperature Effect is considered to be
included in the vendor accuracy.

ATEATM =0

Overpressure Pressure Effect (OPEatm) — OPE is not applncable to
Analog Trip Modu]es

OPEATM =0

Static Pressure Effect (SPEatm) — SPE is not applicable to Analog Trip
Modules.

SPEATM=0
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7.4.2.5 Seismic Effect (SEamm) — Analog Trip Modules have been seismically

7.4.2.6

7.4.2.7

74238

7.4.2.9

7.4.2.10

qualified using the manufacturer’s published accuracy requirements
(Input 4.8.3). Based on a review of Input 4.8.3, there are no additional
error considerations which must be considered for seismic conditions.
Therefore:

SExrm=0

Radiation Effect (REamy) — The 1B2IN676A-D ATMs are located in a
mild environment (Section 7.2), and therefore, not subject to any
significant radiation exposure. Therefore, the Radiation Effect is
considered negligible.

REATM=0

Humidity Effect (HEarm) — The vendor does not provide any
specification for this effect (Input 4.10.1). Therefore, per Assumption
2.2, the Humidity Effect is considered 1o be included in the Vendor
Accuracy.

HE =0

Power Supply Effect (PSEamm) - The vendor does not provide any
specification for this effect (Input 4.10.1). Therefore, per Assumption
2.2, the Power Supply Effect is considered to be included in the
Vendor Accuracy.

PSExtM=0

RFI/EMI Effect (REEatMm) — Per Assumption 2.10, 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 for a
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 the Main Steam Line Pressure — Low
function. Therefore:

Batm=0
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7.42.11 From Section 7.3.1, Asmm is calculated by:

S A C Fea R REARCA RTINS R

From above:

VAamm =+0.25% Span (20) Section 7.4.2.1
ATEATM =0 Section 7.4.2.2
OPEarM =0 Section 7.4.2.3
SPEA™M =0 Section 7.4.2.4
SEatm = Section 7.4.2.5
REA ™M =0 . Section 7.4.2.6
HEAtMm =0 Section 7.4.2.7
PSEatm =0 Section 7.4.2.8
REEATM =0 Section 7.4.2.9
BamM =0 Section 7.4.2.10
Substituting:

Ay = iz\/["_”/s_"a") +(0F + 0 + (0 + 0 + O +©F + 0F + 0F +0

-2

AATM =+0.25% Span (20’)

7.4.3 Loop Accuracy (AL)

From Section 7.3.1:

A, =2~A+A, +A, +..£B
For the 1B2IN076A-D and 1B21N676A-D loop:

Apr =+ 1.5508% Span (20) Section7.4.1.11.4
AaTM =10.25% Span (20) Section 7.4.2.11
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Substituting:
A, = £+f1.5508 % span >+ 0.25 % span > £ 0% 0
A, =t+JA,; 2 + Ay 2 2 B, £ By,
A =+1.5708 % Span (20)

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

From Section 7.3.2:

c, =:tNJZ [:‘L"T_:)’ . Z(&)’ .y (c,sm )’

7.5.1 As-Left Tolerance (ALTL)

From Section 7.3.7, loop As-Left Tolerance (ALT) will be calculated

as follows:
2 2 2
ALT, =i(N)‘[(A.LT'] +(ALT’) +...+(ALT") 20)
n n n
Where;
ALT, = £VA, (20)

Determining the ALT for the transmitter (ALTpr):
VApr =10.25% Span (Section 7.4.1.1)

Therefore;

ALTpr=1=0.2500% Span (20)
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Determining the ALT for the Analog Trip Module (ALTamv):

VAamm =+ 0.25% Span (Section 7.4.2.1)
Therefore;
ALT 1M =1 0.2500% Span (20)

Determining the ALT for the Main Steam Line Pressure — Low loops
(ALTL). Substituting ALTpr and ALT M into the equation from
Section 7.3.7:

2 2
ALT, = i(N)J(ALnTn] +(AL:AWJ

0 2 [) 2
ALT, = :t(z)\/( 0.25 /;Span) . (0.25 /;Span)

ALT, =+ 0.3536% Span (20)
Converting ALTY, to psig:
Per Inputs 4.10.4 and 4.10.5, process span = 1200 psig.

ALT. =% 0.3536% Span
ALT), =% 0.3536% Span * 1200 psig / 100%Span
ALTy, =1 4.2432 psig (20)

Per Inputs 4.2.2,4.2.3,4.2.4 and 4.2.5, As-Left Tolerance for Loop
calibration is -0 psig to +8 psig, or a difference of +8 psig.

Per Section 4.4.2 of Reference 6.1, “ALTy selected for use in the
calibration procedure should be used to calculate Cy and AFTL.” Non-
symmetric uncertainties such as this one shall be taken as the span of a
tolerance evenly distributed around the nominal setpoint. Therefore:

ALT,=+8.0psig/2
ALTL =14.0 psig (20)
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7.5.2

7.5.2.1

The calculated tolerance (+ 4.2432 psig) is greater than the calibration
procedure tolerance (+ 4 psig). However, when the calculated
tolerance is rounded to the precision of the calibration procedure per
Ref. 6.1, the calculated tolerance and the procedure tolerance are the
same. Therefore:

ALTy. =14 psig (20)
Calibration Tool Error (C;)
Transmitter Calibration Tool Error (Cpr)

The 1B2IN076A,B,C,D transmitters are calibrated with a DC
voltmeter that is capable of measuring 1-5 Vdc (currently specified as
a Fluke 45) and a test gauge with a range of 0-1500 psig. A 250-ohm
precision resistor is required, accurate to + 0.02 chms. This
information is from Section 7.0 of Input 4.2.1.

The test gauge to be used for the calibration should be a temperature
compensated Digital Heise Model ST-2H Indicator Assembly with the
HQS-2 1500 psig module installed.

From Attachment 5:
VApg =+ 0.025% Span
ALTpg =%0.9psig
=+0.9 psig /1500 psig
=+ 0,06% Span

Per Attachment 5, the HQS-2 indicator is temperature compensated
over a range of 20°F to 120°F, therefore:

ATE=0
Cra =4 (VA2 + ATE* + ALTY)'?
= +(0.025% Span’® + 0% + 0.06% Span2)'?
=+ 0.065% Span

Converting to the span of the process instruments:

Crg =+ 0.065% Span * (1500 psig/1200 psig)
Crg =+ 0.0813% Span 30)
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7.5.2.2

The voltmeter to be used for the calibration should be a Fluke 45,
using the slow resolution to monitor the 1-5 Volt DC span.

The M&TE error for the voltmeter (Cvyy) is therefore:

Cym =+0.097% Span (30)
Cym = 0.004 Vdc (max temp band of 22°C) (Input 4.7.1)

The M&TE error for the precision resistor (Cpr) is therefore:

Crr =1 0.02/250 *100
Cpr =+ 0.008% Span (30)

Substituting terms for the 1B21N076A-D and 1B2IN676A-D loop:

Cpr =+4/C2 +C2,, +C,

Cpr =4/0.0813%span® +0.097%span’ +0.008%span’

Crr=10.1268% Span o)
Converting to psig:

Cpr =% 0.1268% Span * 1200 psig

Cer = £ 1.5216 psig Bo)
ATM Calibration Tool Error (Catm)
The ATM'’s are calibrated using a DAC. The DAC accuracy has been
evaluated in Input 4.7.1. Per Input 4.7.1, the DAC accuracy for the
ATM is + 0.151% span. Therefore:

Catm =% 0.151% span (30)
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Converting to psig:
Catv =21 0.151% Span * 1200 psig
Catv =+ 1.8120 psig (30)

7.5.3

7.5.4

Calibration Standard Error (Cstp):

Per Assumption 2.9, Calibration Standard Error is considered
negligible for the purposes of this analysis.

Cs'rn =0
Loop Calibration Error (Cp):
Per Section 8.2 of Input 4.2.1, the loop calibration for IB21N076A-D

and 1B21N676A-D is performed using a pressure gauge only.
Therefore, from Section 7.5.2.1, C; for the loop will be Cpg.-

From Section 7.3.2:
coron BT 2 (S - (22
Where:

ALT; = As-Left Tolerance for Loop or ALT,
G = Calibration Error
C;STD = Calibration Standard Error

From above:
ALT),, =+4.0psig (20) Section 7.5.1
Cr¢ =20.0813% span * 1200 psig
=+ 0.9756 psig (3o) Section 7.5.2.1
GSTD=0 Section 7.5.3

Substituting terms for the 1B2IN076A-D and 1B21N676A-D loop:
c, = 1-2\/(4'0;7Sig )2 N (0.97563 psig )2 +0?

CL =+ 4.0525 psig 20)
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7.6

7.6.1

7.6.2

Loop Drift
Pressure Transmitter Drift (Dpr):

Per Input 4.3.3, Drift (Stability) is + 0.20% of URL for 30 months for the
Rosemount 1152GPIE transmitters. Per Input 4.3.1, Drift is also & 0.20%
of URL for 30 months for the Rosemount 1153GB9P transmitters. Drift
will be determined based on a nominal 24-month calibration interval
(Assumption 2.7). Technical Specifications allow for the surveillance to
be delayed for up to 1.25% of the required interval, or 30 months
(24*1.25=30). Inputs 4.10.4 and 4.10.5 show the calibrated span as 0 —
1200 psig. Inputs 4.3.1 and 4.3.2 show the URL-as 3000 psig. Therefore:

Dpr=10.20% * URL
Dpr =+ 0.20% * 3000 psig/1200 psig
Dpr =+ 0.50% span

Converting to psig:

Dpr =% 0.50% span * 1200 psig
Dpr =+ 6.0000 psig (20)

Analog Trip Module Drift (Datm):

Per Input 4.10.1, Drift is & 0.25% of Span for a period of 30 days. Per the
calibration procedure (Output 5.2.6), 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:

Damm =+ 0.25% * (115 days/30 days)”
Dary =+ 0.4895% Span (20)

Converting to psig:
Datm = 0.4895% Span * 1200 psig

Darym =+ 5.8740 psig (20)
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7.6.3

1.7

7.8

Loop Drift (D.):

From Section 7.3.3, Loop Drift is calculated:

p=an (2]« (22) s s (2e) (20)

Substituting terms for the IB2IN076A-D and 1B21N676A-D loop:

2 2
D, =iN\/(D” ) +(-——DW )
n n
D, = iz\/(ﬁ.Opsig )2+(5.8740 psig )2
2 2
Dy, =+ 8.3967 psig (20)

Process Measuremient Accuracy (PMA):

The Main Steam Line Pressure-Low process is sensed through instrument
lines connected to the main steam line header. Because of the steam
pressure process being measured, the PMA effects associated with these
transmitters are negligible. The change in density of the steam within the
sensing lines is insignificant as compared to the high pressures being
monitored. The instrument lines are installed with a slope that drains back
into the transmitters. The slope keeps the sensing line full of
water/condensate, which would therefore minimize PMA effects. This is
consistent with Input 4.9, which assumes the PMA to be zero. Therefore,
the PMA is considered negligible.

PMA=0
Primary Element Accuracy (PEA):

The transmitter associated with this loop is in direct contact with the
process. There is no primary measurement element such as a flow orifice.
This is consistent with Input 4.9, which assumes the PEA to be zero.
Hence, PEA is not included in the transmitter error evaluation. Therefore:

PEA=0
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80 RESULTS
8.1  Calculation of the Nominal Trip Setpoint (NTSP)
From Section 7.3.4;

For process variables that increase to trip.

NTSP,. =AL—(1—'62—4§)JAL2 +C,> +D,* + PMA® + PEA* ~B

‘For process variables that decrease to trip.

NTSP,,. =AL+(L624—5)JAL’ +C,* +D,* +PMA* + PEA* + B

From Input 4.10.2, this function has an Analytical Limit of 825 psig. The
Main Steam Line Pressurc - Low Analytical Limit cnsures that the RPV
temperature change limit of 100°F per hour is not reached, and that
excessive RPV depressurization will not occur in the event of a pressure
regulator failure

Substituting into the equation for NTSPpec) where:

AL = 825 psig Input 4.10.2
Calibrated Span = 1200 psig Section 7.4.1
AL =+ 1.5708% Span  (20) Section 7.4.3
=+ 1.5708% Span * 1200 psig
=1 18.8496 psig
D =% 8.3967 psig (20) Section 7.6.3
CL =+ 4,0525 psig (20) Section 7.5.4
PMA = Section 7.7
PEA = Section 7.8

B = Section 7.4.1.10
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1.645 2 ) 2 2 2
NTSP gy = AL+ == VA +C.2+D,* + PMA® + PEA* £ B
1.645 ) \/1 8.8496 psig? +8.3967 psig* + 40525 psig*... _

NTSP ) = 842.2967 psig

The current setpoint in the CPS Operational Requirements Manual
(Output 5.1.1) Table 7 (Item 1.b), is = 849 psig, which is more
conservative than the setpoint calculated above. Thus, the

recommendation is to utilize an NTSP of 849 psig and delete the *“2 sign.

Therefore:
NTSP = 849 psig
8.2 Calculation of As-Found Values

From Section 7.3.6:

st (M) (S) @0

Where:
ALT; =device’s As-Left Tolerance
D; = device’s drift value
G = errors of M&TE used to calibrate the device

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

AFT, = i(N)J(—i—")z +(2n-) @20)

Where:

D, = Loop devices’ drift value, as defined in Section 7.3.3
Cp = Loop devices’ calibration effect, as defined in Section 7.3.2
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8.2.1 As-Found Tolerance (AFTpr) for Transmitters 1IB21N076A-D
From above:
- Calibrated Span = 1200 psig Section 7.4.1
ALTpr =+ 0.25% span (20) Section 7.5.1
Der =+ 0.50% span (20) Section 7.6.1
Cer =+ 0.1268% span (30) Section 7.5.2.1
Substituting:

2 2 2
AFT,, = iNJ(ALTn) +(Dw) +(cpr)
n ‘ n n

° 2 ) 2 o 2
AFT,, = iz\/(0.25/zospan) +(o.so Aspan) +(0.1268 A)Span)

2 3
AFTpr=10.5654% span (20)

822 ~ As-Found Tolerance (AFTamv) for ATMs 1B21N676A-D

From above:
Calibrated Span = 1200 psig Section 7.4.1
ALTAtM =+0.25% span (20) Section 7.5.2.2
=1 0.2500% span * 1200 psig
= 3.0000 psig
Damm - =+5.8740 psig (20) Section 7.6.2
Catm =1 1.8120 psig (Bo) Section 7.5.2.2
Substituting:

2 2 2
AT =1 (Lme ) (P ) Can )
n n n

) 2 . 2 . 2
AFT ;, = iz\/(&Ogsng +(5.874g ps:g) +(1.8122 ps:g)

AFTam =1 6.7055 psig (20)




NF161.01

. : . . Revision 0
DEPT/DIV CALCULATION NO. IP-C-0067 REVISION 0 SHEET
C/NSED VOLUME A 39 of 42
Per Ref. 6.1, AFT is rounded to the procedure precision. Therefore:
AFTarm =6 psig ‘ (20)

823

8.3

As-Found Tolerance (AFT)) for the 1B2IN076A-D and 1B21N676A-D
Loop

From Section 7.3.6, the loop As-Found Tolerance (AFT) will be
calculated as follows:

AFT, = fc(zv)\/(%J2 +(%)2

From above:
Calibrated Span = 1200 psig Section 7.4.1
DL ‘ =+ 8.3967 psig (20) Scction 7.6.3
CL - =+4.0525 psig (20) Section 7.5.4
Substituting:
AFT, =4 (2)\/(8.3967 psig )’ . (4.0525 psig J’
2 2
AFTL =19.3235 psig (20)

Per Ref. 6.1, AFT is rounded to the procedure precision. Therefore:
AFTL=19 psig - (20)

Calculation of the Allowable Value (AV)

The Allowable Value may be calculated for an increasing trip as follows:

AV =NTSP + AFTy,

The Allowable Value may be calculated for a decreasing trip as follows:

AV(DEC) = NTSP - AFTL
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Where:
NTSPpEg) = 849 psig Section 8.1
AFTL, =+ 9 psig Section 8.2.3

8.4.

Substituting into the equation for a decreasing setpoint:

AVec) =NTSP - AFT,
AV(pec) = 849 psig - 9 psig
AV(DEC) =840 psig )

The current AV documented in Input 4.10.2 and Reference 6.3.1 is > 837
psig, which is less conservative than the value calculated in this section.
Thus, the recommendation is to utilize an AV of 2 840 psig. Therefore:

AV>840 psig 0)
Calculation of Reset Value

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
Main Steam Line Pressure - Low function:

Reset = NTSP + AFTL

Reset > 849 psig + 9 psig
Reset = 858 psig

A review of Inputs 4.2.2, 4.2.3, 4.2.4 and 4.2.5 document the existing reset
value is 885 psig, which is 36 psig above the NTSP (849 psig). Thisisa
difference of +3%, which equals the standard differential used for ATMs
at CPS. The minimum reset differential derived from AFT}, is 858 psig;
the 36 psig existing differential is greater and therefore conservative.

Reset = 885 psig




DEPT/DIV
C/NSED

CALCULATION NO. IP-C-0067 REVISION 0 SHEET
VOLUME A 4] of 42

NF161.0t
Revision 0

9.0

CONCLUSIONS

This calculation determined a NTSP of 842.2967 psig for Main Steam Line
Pressure - Low function. The existing ORM setpoint of > 849 psig is more
conservative than the calculated setpoint. Therefore, the recommendation is to
retain the setpoint at:

NTSP = 849 psig (20)

The Allowable Value determined by this calculation is 2 840 psig. The existing
AV of > 837 psig is less conservative than the calculated AV. Therefore, the
recommendation is to establish the AV at:

AV > 840 psig (20)

The scaling for Main Steam Line Pressure Low is addressed in Attachment 1 to
this calculation. A “Results Summary” is included in Attachment 2 to this
calculation to provide a summary. Documentation of the transmitter elevations
for scaling purposes is included in Attachment 3.

- e dstem————

tw e premmem s cmmmmave v - —
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FIGURE 1 - MAIN STEAM LINE PRESSURE-LOW FUNCTION

Maximum Instr. Range

AFT(+)
ALTH)

Calculated NTSP

ALT()
AFT(-)

Calculated AV

Analytical Limit (AL)

Minimum Instr. Range -

1200 psig

858 psig
853 psig

849 psig

845 psig
840 psig

= 840 psig

825 psig

0 psig
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SCALING OF THE
MAIN STEAM LINE PRESSURE LOW INSTRUMENT LOOP
1 Transmitters
1B21N076A-D

Manufacturer: Rosemount Inc.

Model No.: 1152GP9E/1153GB9P

Input: 0-1200 psig

Output: 4-20 mAdc; (1-5 Vdc measured across precision 250 Q resistor)

Process Range

Min (p) Max (P) Units

p=0 P=1200 psig
Transmiitter Output Range

Min (o) Max (O) Unité
o=l 0=5 Vde

" There is a head correction that must be accounted for given the transmitter

clevation and the elevation of its associated pressure tap. Per Inputs 4.5.1, 4.5.2,
4.5.3,4.54,4.5.5,4.5.6, 4.5.7 and Attachment 3, the following arc the elevations
of the pressure taps and transmitter diaphragms:

1B2IN076A:
Transmitter Taps Elevation=  793.885° (PT1)
Transmitter in Turbine Building Elevation= 774.020’ (XT1)
1B21N076B:
Transmitter Taps Elevation=  794.250° (PT2)

Transmitter in Turbine Building Elevation= 766.660’ (XT2)
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1B21N076C:
Transmitter Taps Elevation=  793.302’ (PT3)

Transmitter in Turbine Building Elevation=  766.630’ (XT3)

1B21IN076D:

Transmitter Taps Elevation=  794.698’ (PT4)

Transmitter in Turbine Building Elevation=  774.020° (XT4)

The specific volume of the condensate in the transmitter sense lines is determined
by the normal ambicnt temperature limits in the Turbine Building environmental
areas (65°F - 104°F for 1B21N076A,D and 65°F - 122°F for 1B2IN076B,C). A
review of the Steam Tables (Ref. 6.6) determined the change in condensate
specific volume, between the maximum and minimum environmental limits,
results in a head correction variation of approximately 0.1 psi. Therefore, due to
the minimal impact of the hecad variations, this analysis will utilize the median
ambient Turbine Building temperature of 86°F (1B2IN076A,D) and 94°F
(1IB21IN076B,C) to determine the specific volume of the condensate in the Main
Steam Line Pressure -Low transmitter sense lines.

“SV1” and “SV2” are the specific volumes of water in the instrument sensing
lines based on Main Steam Line normal operating pressure (1025 psig) and
Turbine Building temperature (86°F and 94°F). The specific volumes of water at
86°F and 1025 psig and 94°F and 1025 psig are obtained by interpolating
information found in Steam Tables (Ref. 6.6). Since 1025 psig is approximately
1040 psia (1025 psig + 14.7 psi = 1039.7 psia), from Steam Tables for
Superheated Steam and Compressed Water (Ref. 6.6, Table 3);

Volume, SV, ft’/Ibm
Press, psia 1000 1050
Temp, F
100 0.01608 0.01608
90 0.01605 0.01605
80 0.01602 0.01602

By inspection of the information from the steam tables, volumes for 100°F, 90°F
and 80°F are constant (within the precision of the steam tables) for pressures
between 1000 and 1050 psia. Therefore, interpolating for the volume at 86°F:
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SV1 = ((86°F-80°F)/(90°F-80°F) * (0.01605 ft*/lbm — 0.01602 fi*/lbm)) + 0.01602 fi>/lbm
SV1 = 0.01604 f*/ibm

Similarly, interpolating for the volume at 94°F:

SV2 = ((94°F-90°F)/(100°F-90°F) * (0.01608 ft*/ibm — 0.01605 ft*/lbm)) + 0.01605 ft*/lbm
SV2 = 0.01606 ft*/lbm

Therefore, this calculation will utilize a conservative specific volume of 0.01604
f¥/lbm for 86°F water and a conservative specific volume of 0.01606 fi*/1bm for
94°F water.

The head difference is determined as follows:
1B21NO0O76A:
(PT1 -XT1)/SV/144

(793.885 — 774.02)/0.01604
144

1B21N076A head = 8.6005 psig
1B21N076B:
(PT2 —XT2)/SV/144

(794.250 — 766.66)/0.01606
144

1B21N076B head = 11.9301 psig
1B21N076C:
(PT3 —XT3)/SV/144

(793.302 ~ 766.63)/0.01606
144

1B21N076C head = 11.5331 psig
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1B21N076D:

(PT4 -XT4)/SV/144

(794.698 — 774.02)/0.01604

144
1B21NO76C head = 8.9524 psig

The 8.6005 psig and 8.9524 psig head corrections are rounded for readability to 9
psig, and the 11.9301 psig and 11.5331 psig head corrections are rounded for
readability to 12 psig. Thus, when the main steam line pressure is actually 0, the
1B21N076A,D transmitters will “see” 9 psig of head, and the 1B21N076B,C
transmitters will “see” 12 psig of head. Similarly, when the actual main steam
line pressure reaches the upper span of 1200 psig, the 1B21N076A,D transmitters
will “see” 1209 psig of head, and the 1B21N076B,C transmitters will “sce” 1212
psig of head. Thus, the corrected range of the 1B21N076A,D transmitters is 9 to
1209 psig, and the corrected span of the 1B21N076B,C transmitters is 12 to 1212

psig.
Analog Trip Modules (ATMs)
I1B2IN676A,B

Manufacturer: General Electric

" Model: 147D8505G001

1B2IN676C,D

Manufacturer; General Electric
Model: 147D8505G005

Input: 4-20 mAdc; (1.000 - 5.000 Vdc measured across precision 250 £ resistor)
Output: discrete trip signal
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Main Steam Line Pressure- Low Setpoint
From above:

NTSP =849 psig
AV = 2840 psig
Reset =885 psig
Maximum Process Range (P) = 1200 psig
Minimum Process Range (p) =0 psig
Head Correction (HC) =9 psi (IB21N076A,D)

- =12psi(1B21N076B,C)
Minimum Transmitter Qutput (0) =4mA
Maximum Transmitter Qutput (O) =20mA

Tolerances:

ALTpr  =+0.2500% (4 Vdc/100% Span)
=+0.010 Vdc

ALTatv =1%3 psig
ALT, =+ 4 psig

AFTpr =+ 0.5654% (4 Vde/100% Span)
=+0.023 Vdc

AFTatm =6 psig

AFTL =1 9 psig

(Section 8.1)
(Section 8.3)
(Section 8.4)
(Attachment 1)
(Attachment 1)

=1Vdc
=5Vdc

(Section 7.5.1)

(Section 7.5.1)
(Section 7.5.1)

(Section 8.2.1)

(Section 8.2.2)

(Section 8.2.3)
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1B21N076A,D - Transmitter Calibration
Cal. Pt. | Input Output (volts DC)
psig | AFT %0.023 Vdc | ALT +0.010 Vdc
0% 9 1.000 1.000
(0.977 t0 1.023) | (0.990t0 1.010)
-25% 309 2.000 . 2.000
(1.977102.023) | (1.990 t0 2.010)
50% 609 3.000 3.000
(297710 3.023) | (2.990103.010)
75% 909 4.000 _ 4.000
: (3.977t04.023) | (3.990104.010)
100% 1209 5.000 5.000
(4.977t05.023) | (4.990105.010)
1B21N076B,C - Transmitter Calibration
Cal. Pt. | Input Output (volts DC)
psig | AFT £0.023 Vdc | ALT £0.010 Vdc
0% 12 1.000 1.000
(0977 t0 1.023) | (0.99010 1.010)
25% 312 2.000 2.000
(1.977102.023) | (1.990t02.010)
50% 612 3.000 3.000
(2.977 10 3. 023) |- (2.990 to0 3.010)
75% 912 4.000 4.000
(3.977t0 4. 023) | (3.9901t04.010)
100% 1212 5.000 5.000
(4.977105.023) | (4.9901t05.010)
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1B2IN676A, B, C, D - ATM Calibration
Cal. Pt. Input Output (psig)
psig AFT ALT
(%6 psi) (£ 3 psi)
Allow. 2 840 2 840 psig = 840 psig
Value
Setpoint 849 849 psig 849 psig
(843 to 855) (846 to 852)
Resct 885 885 psig . 885 psig
(879 to 891) (882 to 888)
1B21N076A,D & 1B21N676A,D - Loop Calibration
Cal. Pt. Input Output (psig)
psig’ AFT ALT
(£ 9 psi) (£ 4 psi)
Allow. 2 849 2 849 psig 2 849 psig
Value .
Setpoint 858 858 psig 858 psig
(849 to 867) (854 to 862)
Reset 894 894 psig 894 psig
(885 to 9503) (890 to 898)

'Inclusive of 9-psig head correction.
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1B21IN076B,C & 1B21N676B,C - Loop Calibration
Cal. Pt. Input Output (psig)
Psig” AFT ALT
(£ 9 psi) (x4 psi)
Allow, 2852 2 852 psig 2 852 psig
Value
Setpoint 861 861 psig 861 psig
(852 to 870) (857 to 865)
Reset 897 897 psig 897 psig
(888 to 906) (893 to 901)

2Inclusive of 12-psig head correction.
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RESULTS SUMMARY

The following tables list the applicable results of this calculation:

TB2INOT6A. .

309 psig.

609 psxg‘

= L, A
1209 psig

1B21N076B,C

312 psig

612 psig

1212 psig

lBZlNO76A

“£0.023 Vde

1B2IN676A-D

+ 6 psig

i 3 psig

«; Setpomt!Reset

FF e

,;;tlfﬂ*(pSIg) :

1B2IN676A,D 858 psig — setpoint
1B2IN676B,C 861 psig — setpoint
1B21IN676A,D 894 psig - reset
1B21N676B,C 897 psig - reset

ﬁwibf

r EComponentEfN SRR ,’-'

ﬂ};;;««;,”;;m u i ‘g Allowable Valuc' T i
1821N676A,D 2 849 psig
1B2IN676B,C > 852 psig
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‘ 1821N076A—D A

Heise Digital Heise Model 0 - 1500 psig +0.9750 psi
ST-2H Indicator Temp band of
Assembly with the (20°F to 120°F)
HQS-2 1500 psig
module installed .
(or equivalent)
Fluke 45 (or equivalent) Range appropriatc to +0.004 Vdc
measure 1-5 Volts
(slow resolution)
Precision Resistor NA 250 Q 0.02Q

wE FS?BIT echnical’ Specgﬁcaﬁon*Setponms' Ak )

q;

._ .

1B2 1N076A-D
1B2IN676A-D

2 840 ps1g /
849 psig

~Fech, Spec. Table 33 611
Item 1.b
ORM Table 7, Item 1.b
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Letter CPS-TTI-0069
File No. B99-00(12-21)-L
December 21,2000

Tabulation of Pressure Transmitter Elevations
(4 Pages Attached)
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Amer::. i ber21, 2000
Clinton CPS-17T1-0069
Power B99-00(12-21
Station (22hL

Mr, Btian M. Haynses
Tenmn Technologles, Ino.
1901 So. 6 Btrect
Omaha NB, 68108

Subject: Walk Down Information
Pear Mr. Haynex:

The purposc of this correspondence is % formally transmit CPS walk down information
for the anached transmilics. This walk down {nformmon was obtained to support
development of the l‘oXlowing caleulations:

1P-C-0087 (First Prierity) 1P-C-0094
1P-C.0062 ('irst Priority) 1P.C-0071
1P-C.0084 (Firss Priority) . IP-C-0073
1P-C-0070 (l'irst Priority) IP-C-0066
IP-C-D057 (Fizrst Priority) 1p-C-0060

.C-0076 1P.C-0064 (Previously Provided)
1P-C-0038 1P-C-0077 (Previously Provided)
IP-C-0059 IP-C-0083 (Previously Provided)

Construetion Work Requests (CWR) 12330 snd 12339 provide specific tranamilter
centetline elevation data in jostrument racks TH22P004, 1H22P027, 1H22P00S and

~ 11122P026. ‘Transmitter conterline data obtaiped in cach CWR wes verified using known
benchmark elévations.  The majority of transmitiers in the stlached listing were not
included In cither CWR.

The transmiticrs on the attached listings arc annotated ps being in the upper o lower row
-~ of the rack. FEach inslrument tock’s Tow elevation is 2ssumned to be equivalent 1o the ,
centerline elevation of the individyal transmitters recorded In the CWRs. In the cases ‘
whore sovaral transmitter elevatlons from the samo row woro rocorded in the CWRs, the
tlovations were tversged und thege values were used to specify the transmitier centerdine
clevation. This assumption is valid sinec the walk downs performed in suppoct of this
letter confirmed that all transmilters in the same row for 1 given rack, are very closa to the
sume clevetion. Any differences In elevation were not discernablc by inspectlon o¢ by
measuring from floor or gratiag elevation Lo transmilter centerfine. The tranumitiers that
were included #n the CWR survey arc listed by the CWR they were surveyed in.
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This spproach will provide the most accurate means of providing transmiricr centerline
elovation data. In this regard, the information previously provided by letter CPS-TTI-
D057 is superceded by (his letter,

Some af tho transmitters walked down Were not included in the surveys conducied by the
CWRs. In these cascs, ecnterline measurements were tecorded and 2dded to the top of
floor oz grating elevations Lo derive the transmitter centerline elevaions.

J€ you heve any questions regarding this maner please feel free 10 contact myself at
cxtension 3442 or Steve Kole[Y at extention 4031,

(/An At

J.W. Smith, Project Manaper
NSED C&1 Dasign Engineering
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Transmitter Walk Down Data (Racks 1H22P004, P027, P00S nnd P0026)
Eagincers Huight of center | Traasmiteer
TrantmAlor P:s:mb\g Building :"mu nt g::' Bno':;’m floor o | Centexline
Walkdown * rack row Elevation
1B2INOTSA | WK/WW | Containment | 11122P004 | 7385 Upper Row 758.93"
(B2ING97A | WK/WW | Conlainment | IH22P004 | 755 Upper Row 758.93°
IB3INOIOA | WXAWW | Containment | 1TH22POO4 | 758° ).ower Row 7156.9¢
INAINOSSA | N/A Conhainmcnt | 1H22P004 | 738" CWR 12330 CWR 12330
IBIINOIIA | WK/WW | Conalmment | 1H220004 | 75S° Upper Row 75897
IBAINOSIA | WK/WW | Contamment | VH22P004 | 755° Lower Row 73696
IR2INOPIE | WK/WW | Contaloment | 11122P004 | 755° Lower Row 756.96°
IC12N062A | WK/WW | Contamment | 11122P004 | 738° Lower Row 15696
ILI2N0G2C | WI/WW | Comtainment | 15[32P004 | 758" Lower Row 756.96
ID2INOSSA | WK/WW | Containment | §H2ZPO04 | 755° Uppor Row 7589%°
IR2INOME | WK/WW | Contalnment | THZ2P004 | 755 Upper flow 758.93°
JCPINOS0A | WKAVW | Comainment | JH220004 | 755" Upper Row 758.93°
1B2INO7ED ' WX/WW | Containment | 11122P027 | 755° “Upper Row 758.35'
1B2ING78 | VA Coatainment | 1H22PO27 | 755" CWR (2330 CWR 12330
1B2IN0OB WX/WW | Coanainment | JH22P027 | 755° Jowsr Row 736.93°
1M2INO9SB N/A Contdinment | 1H2Z2P027 755° CWR 12339 CWR 12339
1B2INCIIB WX/WW | Comininment | 1H22PO27 | 758° Upper Row 758.85'
IRINGOIR | WK/WW | Contaimment | VH221027 | 733 Lower Row 75693
IB2INGOIF | WK/WW | Containment | 1H22P027 | 755 Lower Row 73693
1L1ZNO62B | WK/WW | Containment | 1H22P027 | 75S° Uppet Row 75088
JEIZNOGZD | WK/WW | Contamment | IH22R027 | 785° Upper Row 75885
ID2INGYAB | WK/WW | Conaiament | IH2P27 | 735° Upper Row 5B.86°
"IB2INOOAF | WI/WW | Contsinment | 1H22P027 [ 755’ Upper Row 73885°
1C7INGS0 | WIK/WW | Conlamment | TH22M027 | 758° Upper Row 75886
IBR2INOIEC | WKIWW | Conamment ] 1H22P005 | 754°2" Lower Row 756.81°
ID2INC3OC | N/A Contamment | TH32N00S | 754°2 CWX 12330 CWR 12230
1B2INO7IC WEK/WW Contsirmgnt | YH22P0OS 754°2" Uppser Row 75%.77°
IB2INGIIG | N/A Conlainment | 11123P00S | 754'2" CWR 12330 CWR 12330
IB2INCIIC | WK/WW | Contsmmaent | 31122P008 | 754°2" Upptr Row 73877
1B2INO6TC . [ N/A Conmement | 11122P005 | 754'2° | CWR 12339 CWR {2339
I182IN0E7G | WK/WW onlamment | 1H22P00S | 754°2" Lower Row 756.81"
1CTINDSOC | WE/WW | Contalunert | 11i22PD04 | 758°2° Lowst Row 756.81°
IB21N078D | WK/WW | Contalnment | 13122026 | 755° Lower Row 25691
IBZINOIOD | NJA Conuslnmant | )H22P026 | 755 CWR 12330 CWR 12330
1D2INO?3D [ N/A Containment | 1H220036 | 755" CWR 1D CWR 12339
1R2IN073Y] | WK/WW | Contamnment | 1H22P026 | 758" Upper Row 158.88
1B2IN0BID | WE/WW | Containmert | (H22M026 | 258° Upper Row 75338
IB2INOGID | WK/WW | Containmont | tH221026 | 755° Lower Row T
IB2AINDGTI1 | WEK/WW talnment | 1H230026 | 755" Tower Row 7356.9)
1ICTINDSOD | N/A Cotlalnment | TH220026 | 755° CWR 12330 CWR 12330
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Transmittcr Walk Down Dats (Remaining Instrumests)

Trntmbter  { Psfoming | Bulkting | {Tanmest | Bloor Viagabovs floor | Traramiusr
Walkdown ocstion Elev. or CWR row Elevation
7IR2INAO0A | WAK/WW | Conlainment | SPS-100 738* 7728 78231°
IBZINADOD | N/A Contzloment | SP3-10). | 754'2" CWR 1233% CWR 12339
1D2INA00E | WI/WW | Conlaiamont | 5PS-102 758 2825 75735
182IN400F | WX/WW | Cootamment | SPS-103 758" 8" 75733
1C71N0S2A | WIGWW | Tubae N~ 104 762 3625 763.02"
IC7TINOS2B | WKAWW | ‘Tucbine K-122 762° 5625" 766.69"
JC2INOS2C | WK/WW | Turbine N-104 762 5625~ 266.69
1C71N082D | WK/WW | Turhimd K-12 762 5625 766.69"
1B2INGI6A | WK/WW | Twrhise N-112 7685’ 4325 274.02
IRAINOTEE | WKAWW | Twrbise N-1)9 o' 558t 766.66°
TMINOIEC | WR/WW | Turbhne M =106 7630 . | 558 16663
ID2INOTED | WK/WW | Turdise N-109 769.5° $4.25 74.02°
IETIN0SSC | WKIWW | Tuel - AH-116 ab.05 741.06"
1I2INOSSG | WKAWW | Fuel All-116 37 4875 | 741067

Revised Walk Down Data (Previously Provided by CPS-TTI-0067)

] Englacess Helght of conter 1
Dtrmiter | Porforming | Boiking | 00Dt oS i avovo oer | Trnt
Walkdowa * or CWR row

1E12INOSSA WX/ WW Aux.DBldg | 1H221018 7071'6” 162%" 71138
IFI2N0SSC | WIAWW | Aux. BRg 1122P035 | 707°6" | 225" 709.38°

TRAINOGSA | WKAVW | Contanment | 111220004 | 755° CWR 12330 CWR 12330
TRIINOSIE | WK/WW | Connainment | JII22PO04 | 755° Uppec Row 75893
TBIINA0IA | WK/WW | Contxamemt | SPS-100 755 a1 7.0
TE2INGDIR | WKNB Contamment | 8PS-101 7542 3225 73688
TRZINOGSR | WK/JA Connatament | 1122P027 . | 755° Uppet Row 75886
TRIINOGEF | WKIA Contalamient | 1H22P027 | 755° “Uppes Row 75886
1B2INGDIE. | WKIJA | Contaiantent | SPS.102 758 g 759.08°
JIB2INGOIF | WKIJA Containment | SI'S-103 738 | 4838 759.06°
walk downa perfornmd by

W.5. Kolef{ _AQ_M ) BIED 3 Bannen : 18 fa: /o
W. White /M.&Ml@ﬂa LAsent £ K’O/L 1_{208M0

fr T Adempy
J€ Ghun.
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30 MOKTE B2ABILITY SRXECIFPICATION FOR
ROEEMOUNT MODEL 1152, 1133 AMD 1134 ?RZSBURB TRANSHITTIRS

ROGENOUNT RNPORT D8900126
REVIGION a;'

— .- e P s ————
- M

1.0 8C0PR

. This report decuxents tha testing that was perforzed to
dezcnstrate the nev stability specification of £0.2% URL
- for 30 minths for Rosepount Model 1183, 1153 and 1154
trangpitters. The formar specification of £0.25% URL for
6 months, including accurecy, vas based on tsst rasults
fror the Model 1151 (Ref. 2.1). The new spacification
i v Ve dces not include accuracy. i L ep s

—— .. — - —Te—

2.0 RETERENCES

The revision level of the reference listed .bclcv ware
current at the times of ralease of this report.

2.1 - Rosamount Report 78223, Revision A. "Long Term Test
Results for Praessure Trancmitters Rosazount Nodel 1151."

[~£3

I

g 2.0 TLET DZBCRIPTION

Test units ocansisted of four 1153 Series B transzitters,

nodel mumber 11%3GBEPA and serial mumbers 4032720, 402721,

402722, 402723, all culibrated O to 100 psig.. The

transmitters were povered with 34 Vv and output voltage of

the trunsnittar vas messurad over & 500 ohm resistor.

Respcnse 2: the m‘.rdod%il to an &inwgiprnum ;ig
gl e Swecwe. . .. PEAAY PO mr% corded daily for the e, -

TS 3 %o%?,'lvnkly 2or the next six months, and wonthly for the

duraticn of the test. ambient texparature was also

2
o,

¥

‘- recorded. ‘Calibration checks at 20% span increments wers -
gd- betvean 0 and 100t span at the beginning and end of
e test. .

Tho test wvas originally acheduled to run 18 aonths.
Input prassire wvas removed nfter 18 months and a
calibration check orzed. A request was made to

_extend tho tast to 30.ponths ‘80 mnothar calibration
chack vas perforzmed prior to pressurizing the
trunseitters to 50 psi again. Ko adjustment was made to

. thé calibrations of ‘the test unitg during the -test
interruption, Calibration data was recorded again aftex
the test was over. .

- ) . ) Rosr.
ROSEIMOUNT REFORT DBSO0X26 PAGE 1
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Pransmitter output voltages measursd during the first 18
nonths of tha test are shown in Tadle 1 along with the
output shifts. oOutput shifts are refersnced to the
output voltage measursd at the begimming of the test.
All of the output shifts are yithin the nev stadbility
specification of 3$0.2% URL (4,016 V). Amblent
tamparatures ranged from 70 to- 82°F .

. — Results £rom the extension of;’ﬂu tast to 30 nontha are
. shown in Tahle 2, oOutput shifts agaiir are referenced to
the cutput voltage measured &t the beginning of the tast.
However, the shifts are adjusted for the change in cutput .
" abserved between the last zmeasurement dbefors the
axtension and the first measurement of the extansion duse
to shut-down and start-up of pressure source.,

For axample, the ocutput measured aftar 18 xonths for S/N
402720 was 5.990 V. After the pressure sourca was
- % ...reapplied to the transmittar, the output was 5.%96 V. .-
— - . ... The cutput shift referencad t5 the beginning of ths tast .
. 48 4+0.006 V (5.996 = 5.950 V). To daternine the cutput
- shift aue to drift, this vzlue is adjustsd by subtracting
the 0.006 V output shift due to the change in pressura,
resulting in an output drift of 0.000 V (0.D06 - 0.006V).

motthowgrxtsbimtnmuzare\dthinthnnw
atability specification of +£0.2% URL (£.016 V). A graph
of the output dritt is shovn in Pigure 1. Ambient
tezparature ranged from 67-76°F.

The calibration checks made azt the beginning of tha test
&rs showvn in Tablo 3 and mact the accuracy specificstion
$0.25% span (£0.020 V), calibration checks made after 18
nonths are shovn in Table 4, prior to the extension to 30
montha in Table §, and aftar 30 months in Tadble 6. All
neet the conbined effects of accuracy (4£0.25% span) and
aritt (30.2% URL). ,

- _ T original dsta is stored in Enginesring Test File
o ETZe34.0. e -

)
a3
]

P
[$A

ROSEMOUNT REPORT D8900126 _ PMGE ZzacTur
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TABLE 1 = TRANSMITTER OUTPUT DRIFT 0-18 MONTHS

CUTPUT (V)
OUTPUT ERIFT (V)

g

DAY 1 5.990 €.000 ~8.992 . 5,990
000 000 , 00D .000
' . *DAY 2 5.990 €.000 "s.993 >~ 5990
<000 . 000 +.001 -000
may s, 5.990 6.000 ' 35.993 5.991 |
+000 .000 © +.001 +.001
DAY 4 5.9%0 ° 6.000 - 5,993 5.991
000 «000 +.001 4,001 -.
DAY B 5.990 % 6.000 ©  5.993 5.989
——ttne e . <000 .800 .00~  =,00Few"
. DAY 8 5.992 6.001 5.995 * 5,991
: +.002 +.001 +,003 +.001
WEEK 2 8.993 €.001 5.997 - €.992
#.003 +.001 +.008 +.002
WEEK 3 5.992 6.001. 5.996 5.991
. . +.001 +.001 +.004 +.001
& YEEX 4 5.994 6.002 5.997 5.989
+.004 +.002 +.005 -.001
‘WEEK 3 5.991 5,999 5.994 5.950
: +.001 -.001 +.002 .000
WEEK ¢ 5.992 €.000 5.994 5.989 '
L +.002 . <000 +.002 =001
. e . . Cwew . —— —-ﬂ -
WEEX 7 5.993 - 6.000 5,995 5.991
. N +.003 000 4.003 .  +.001
WEEK 8 5.994 6.001 5.997 5,992
.. . . +.004 4#.001 ° +4.005 +.002
wRIXX 9 ERITE 5.999 5.996 5.990
+.003° -.001 - +.004 .000 .
HEEX 10 5,994, 5.999 - 5.996 ‘5,990
4,004 - =001 4,004 .000
WZEK 11 T 5,992 6.000 5.995 5.990
+.003 .000 +.003 .000

ROSEMOUNT RIPORT D8S00126 BRI /T~ 2 A
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TABLE 1 (CONT'D). -~ TRANSMITTER OUTFUT DRIPT 0-18 MONTHS -
OUTPUT (V) . .
OUTPUT SEIFT (V)
WEEX 12 5,992 -  5.999 . 5.997 5.990
+.002 -.001 +.005 .000
WEEX 13 TBlees | s.999 ' 5.997 -~ B.990
+.003 "~ =,001 +.005 .000-
WEXK 14 5.993 5.999 5.997 5.990 :
+.003 -.001 +.003 .000
. WEEK 15 5.993 5.999 5.997 5.9%0
+.003 ~.001 +.008 <000 ..
WEEX 16 - 5.994 6.000 5.998 5.991 ‘
. +,004 »000 +.006 +.001
. WEEK 17 5.993 6.000 5,998 5.991
+.003 .000 +.006 +.002
WEEK 18 5.993 6.000 $.997 5.990
+.003 .00 +.008 .000
WEEX 19 5.993 €.000 5,996 £.990
+,003 000 +.004 +000
WEEK 20 5.993 6.000 5.997 5.990
+.002 .000 +.008 +000
WEZK 21 5.993 5.999. 5.997 5.990
+.,003 -0001 - +.005 t°°°
WREK 322 5,993 5.999 B.997 5.990 .
) +.003 - -,001 +.0Q5 .000
“ OWEER 23 5.99% 5.399 5.997 T -
N +.003 -.001 .4.008 ~.001
WEEK 24 5.993 8.939 5.997 5.989
- - - +l°°3. -,001 M ‘hOOS -§°°1
WEEX 2% 5.993 5.999 5.998 5.990
+.003 “001 +.00$ ..000
MORTH 7 8.992 S5.998-. 5.997 5.989
+.002" -.002 +.005 -.001
MONTE 3 . 5.992 5.998 5.996 5.986
+.002 -.002 +.004 -.004

ROSEMOUNT REPORT D8500126
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TABLE 1 (CONT'D) ~ TRANSMITTER OUTPUT DRIYT 0-18 MONTHS
QUTPUT (V)
OUTPUT SHIFT (V) .
MONTHE 9 KR KR < ¥R NR
" eee. .. ¥ONTH 10 _. 5.992 5,996 } 5.997 .5.987 . Sl
+.002 -.004 +.008 ~-.003
MOKTH 11 5.993 5997 5.998 5.988
+.003 ~.003 +.006 -.002
MONTH 12 5.993 5.994 5.996 5.966
N +,003 ~-,006 +.004 --00‘
MONTH 13 5.996 5.995% 5.998 5.988
+.006 -.00% 4.006°°°  =.002
MONTH 14 5.994 5.996 5.996 5.986
- +.004 ~.004 +.004 -.004
MORTH 15 5.992 5.996 5.996 5.986 .
+.002 -.004 +.004 -.004
MONTE 16 €.003 5.998 6.000 8.988
+,013 -,008 +.008 -.002
(%) MONTH 17 NR KR R, ¥R
MONTH 18 5.990 5.994 5.999 5.986
«000 -,006¢ +.007 -,004
L 3o . Llan YIS - _.;_pw. -y . - "___.? ~— :M. - e - . ,”_"
’ ROSZMOUNT REPORT D8900126 PACE 5- -
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TABLE '3 ~ TRANSMITTER OUTPUT DRIFT EXTENSION TO 30 MORTHS

QUTPUT (V)
OUTPUT SEIFT (V) .

7 -
DAY 2 5.996 5.990 .5.998 . 5.979
.000 _ . _ =~:006 4 +.007 -,00¢4
.'. . o e .« e ..--i:_- .
DAY 2 5.998 %5.989 5.9953 <+« B.977
-.001 ' --°°7 +c°°7 -.DUG .
DAY 3 : NR NR KR R :
DAY 4 5.993 5.987 '6.992 5.977
. -, 003 -,009 +,004 -,006
MONTE 19 5.994 . . 5.9%8 5.993 . 5.978
. -.002 +.002 +.005 -.008
. MONTH 20 5.995 5.991 5.995 5.979
- "0001 "-005 +-°°7 -, 004
MORTH 21 5,994 5.997 5.998 5.982 .
-,002 +.001 +,010 -,002
MONTH 22 R NR MR KR .
- MONTE 23 5.993 5,908 6.000 5.988
b3 «.003 +.002 - +.012 +.008
MONTH 24 5.982 s.908 6,000 s.988
-.004 +.002 . +,012 +,008
MOXTE 25 5.988 5.955 5.996 5.985
: =008 -.001 +.008 +.002 .
MONTR 26 5.993 . 5,997 6.00Q 5.987
. " e . Ca - LT R - -.P'.OQ&.;} +,001 . _.;-MIL - 4004 L ..y
MONTE 27 ¥R R . MR MR
YONTH 28 5.993 5,997 6.002 5.988
. . . . =003 .  +.001 © 4,084 T 4,008
¥ONTR 29 £.984 5.9932 5.994 5.932
—-012 "-00‘ - +.006 -.003
. MONTE 30 5.991 - 5.996- . 8.999 5.988
* =005 . .000 +.011 _+,008

ROSEMOUNT REPORT D8900126 PAGE 6. g
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. TABLE 3 = INITIAL ACCURACY CHECK
INPOT, & SPAN 0t 208 40t 6€0% aoj 100%
v .
8/N 402720 : .
INCREASING INPUT Lo N _—— e - -

- ~ ACTUADL OUTPUT (V) 1.995 3.592 5,198°-.6.785- 8.383 9.986 —
VOITAGE SEIFT -.005 . -.008 -,012 =~,015 ~,017 _=.014
DECREASING THRUD . .
ACTUAL OUTFUT (V) 1.996 3.598 35,192 6,789 §.386 9.986
VOLTAGE SEIFT - =~.004 =.005 =.008 <~.011 ~.014 -.014

* INCRRASING INPUT
ACTUAL OUTPUT (V) 21.995 3.593 5.190 6.787 $.38%5 -9.588
VOLTAGE SHIFT -.005 =.007 =-.010 =~.013 =.015 ~.012
S/N ‘402721
INCREASING INPUT
ACTUAL CUTPUT (V) 1.995 3.592 5.196 6.797 8.3%3 9.990 .
VOLTAGE SEIPT -.005 -.008 =.004 ~.003 ~,007 ~,010
DECREASING INPUT
ACTUAL CUTPUT (V) 1.997 3.856 5,199 6.800 8.395 9.590
INCREASING INDUT
ACTUAL, OUTPUT (V) 2.997 3.594 5,197 6.799 8.3%5 9,991
VOLTAGE SHIPT «,003 -,006 ~.003 ~.001 ~.008 =~.009
8/8 402722
INCREASING INPUT . . .
"ACTUAL OUTPUT {V)} 1.987 3.%593 5.131 6.791 8.390 5.993
VOLTAGE SHIFT ~.003 =.007 ~,009 ~,009 =.010 ~-.007
DECREASING INPUT. ’
ACTUAL OUTRUT (V) 1.998 3.896 5,194 6,794 8.391 9,993
VOLTAGE BHEIPT -, 002 ~, 004 <=.,006 =.006 <=.009 ~.007
IRCREASING INFOUY ‘
ACTUAL OUTFUT (V) 1.998 3.595 5,193 6.793 8,392 95.998
VOLTAGY SHIPT -.002 ~-,008 ~,007 ~,007 ~-.008 -.002
ROSEMOUNT REPCRT D8900126 PAGE 7 °
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JA-16-2008 10324 ROSEOUNT NUCLESR . Digdeoocoy  rese

TAELE 3 (CONT'D) — XINITIAL ACCURACY CHECK

INPUT, % SPAN 03 20% 40% 603 803 100%
H [ o] .

S/R 402733

INCREASING XNPOT _
) _ ACTUAL GUTFUT (V) 2.996 _3.592 5.183 ° 6.786 "B8.386 9.992 __
: VOUTAGE [-3:0 0 oy -,004 . -,008 =-.011 -,014- -.014 -,008

. ‘e
A

ACTUAL OUTPUT (V) 1.998 3,598 5,191 6.789 8.388 9.992
VOLTAGZ SHEXIFT ™.002 ~,005 ~-,009 -,011 =.012 «.008

* INCREASING IWPUT .
ACTUAL oUTPUT (V) 1.997 3.594 5.192 ¢.788 8§.388 9.994
VOLTAGE SHIFT ~.003 -,006 -,008 -.012 =.012 =.006

ROSIMOUNT REPORYT D§900126 PAGE 8
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Revision 0

JAN-16-20Q1 18124

INPUT, %

O A SAICAAICARS

" eaw

TABLE 4 - ACCURACY CHECK AFTER 18 MONTHS

SPAN o

203

40%

60%

80%

100%

IDEAL OUTPUT (V) 2,000 3,600 5.200 _6.800 8.400 10,000
8/N 402720 ]

INCREASING INPUT

ACTUAL OUTPUT (V) 2.000
VOLTAGE SHIFT .000
DECRREASING INPUT .
ACTUAL OUTPUT (V) 2.001
VOLTAGE SHIFT +.001
+ INCREASING INFUT
ACTUAL OUTPUT (V) 2.001
VOLTAGE SHIFT +.001
. E/N 402721

INCREASING XIRFPUT

ACTUAL OUTPUT (V)  1.997!
VOLTAGE SEIPT ~.003
DECREASING INPUT

ACTUAL OUTFOUT (V) 1.997
VOLTAGE EEIFT -.003
IRCREASING INFPUT

ACTUAL OUTPUT (V) 1.997
VOLTAGE SHIFT -.003
E/N 402722

INCREASING INPUT

ACTUAL OUTPUT (V) 2.007
VOLTAGE SKIXT +.007

-  DECRERSING INDPOUT :

ACTUAL CUTPUT (V) 2.007
VOLTAGE SHIFT +.007
INCREASING

ACTUAL OUTPUT (V) 2.007
VOLTAGE SHIFT +.007

ROSEMOUNT REPORT D8900126

3.594 ~5.198 -
 =.006

3.599

=001

3.597

3.592
~.008

3.554
-,006

3.593
-. 007

3.602

+.002°

3.603

+.003

'3.602
+.002

v

6,787~ ""8,382

-.010 -.013 =.018 .
$.194 6.789 8.385
-.006 =-.011 ~,015
5.192 6.787 8.383
=;008 | =.013 . -.017
5.1%94 6.794 8.387
-.006¢ -.006 -.013
5.197 6.797 8,390
-,003 -.003 -.010
$.15% 6.754 8.389
-.008 ~.,006 =-,011
5.197 6.795 8.390
-.003 -.005 ~,010
5.199 6.797 8.39)
-, 001 -.003 -, 007
5.198 6.79%8 8,351
-,005 -.009

-,002

97984
~.016

9.984
-.016

‘5.984¢
--015

9.983
=, 017

9.983
-,017

9.984
—. 016

9.992
-.008

9.992
-,008

9.992
-.008

PAGE 9
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DEPT/DIV CALCULATION NO. IP-C-0067 REVISION 0 SHEET ="
C/NSED ATTACHMENT 4 VOLUME A 15 of 20
TH-16~2001 10:2% ROSEMOUNT NUCLERR B va s vaanman .o

TABLE 4 (CONT'D) = ACCURACY CHECK AFTER 18 MORTES
INFUT, & SPAN oy 203 40% €0% - 00: 100%

» -
. .

/K 402723

INCREASING INPUT . -
ACTUAL OUTFUT (V) 1.995._3.893 '5,187. -6,783 8.382 9.587
VOLTAGE EHIPT ~.008  e.007 =.013 =.017 ~ -,018 ~-.013

DECRRASING INPUT . )
ACTUAL OUTPUT (V) 1.998 3.%59) | 5.187 6.786 8.384 9.987
VOLTAGE SEIFY -.005 ~,007 ~-,013 -.014 -.016 ~-.013

*IRCREASING INPUT
ACTUAL OUTPUT (V) 2.998 3.592 5.187 6.784 8.383 9.4987

VOLTAGE SEIFT =~ -~.005 +.008 «.013 =-.016 ~.017 .=.013

. ve 1P -

ROSEMOUNT REPORT D8900126 PAGE 20
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Revision 0
DEPT/DIV CALCULATION NO. IP-C-0067 REVISION 0 SHEET s
C/NSED ATTACHMENT 4 VOLUME A 16 of 20

-

JA-16-2001 1025

ROSEMOUNT NUQLERR

ot

Jiee

TABLE 5 - ACCURACY CHECK BEFORE TEST EXTENSION

INPUT, ¥ SPAN' o3 20%

S/N 402720

INCREASING INFUT .
ACTUAL OUTPUT (V)  2.001 3.600
VOLTAGE SHIFT 4,001 _ .000

DECREASING IYNPUT
ACTUAL OUTPUT (V) 1.999 3.596
VOLTAGE SHIFT -.001 =-.004

+ INCREASIRG INPUT

ACTUAYL, OUTPUT (V) 1.999 3.595

temee.. JOLTAGE SHIFT . _ =~.001 =.005

ey

i

1

3 ;}

~

§/N 402721
TNCREASING INPUT

ACTUAL CUTFUT (V) 1.999 3.597

VOLTAGE SHIFT -. 001 -~.002

DECREASING INPFUT
ACTUAL OUTPUT (V) 1.996 3.593
VOLTAGE SHIFT -,004 ~-.007

INCREASING INFPUT .
ACTUAL OUTPUT (V) 1.986 d.592

VOLTAGE SHIFT -.004 -.008

5/N 402722

ACTUAY, OUTPUT (V) 2,008 3.603
VOILIAGE SHIFT +.008 +.005

DECREASING IXPUT
ACTUAL OUTPUT (V) 2,006 3,601
VOIIAGE SKIFT +.006 +.001

INCREASING INPUT

ACTUAY, QUTPUT (V) 2.006 3.600
VOUTAGE SHIFT +.006 000

ROSEMOUNT REPORT D8%00126

40%

.,

5.198 °

=.002

' 5.193

~.007

5,198 .

-.002

5.202
+.002

5.197
-.003

5.195
~.005

$.202
+.003

5,198
-,002

5.196

~,004

60%

6.796
-.004

6.788

-.012

6.786

-.01d"

6.803
+.003

€.756
-.004

6.793
-.007

6.802
+.002

6,795
-,005

6.792
-,008

8oy 100%

-~ 8.383°7 9.985
-,017. =.01%

8.385 9.985
-,018 -.015

‘.

8.382 9.984

8.390 9,985
-,010 -,015

8.390 §.985
-.010 -.015

T=.018. _ =.016

8.388 9.984

-.012 -.016

8.390 9.991
-.010 =.003

B.391 9.991

-.009 ~.009

8.398 9.990
-.002 -.010

PAGE 11




NF161.01

DEPT/DIV CALCULATION NO. IP-C-0067 REVISIO Revision 0
. IP-C- N O SHEET
C/NSED ATTACHMENT 4 VOLUME A 17 of 20
JAN-16-2901 18:25 ROSEMOUNT NLCLERK [, .oen

TABLE § (CONT'D) =~ ACCURACY CHECK BETORE TEST EXTENSION

INPUT, § SPAN ot 20t 40% . 603 8ot  100%
0 -
.

S/N 402723

INCREASING INPUT ceme . ~
-ACTUAL OUTPUT (V) 1.994 3.591 5.188- 6.785 8.373 9.97¢
VOLTAGE SEIFT ~.006 =.009 ~.012 =-.015 =-.027 =~.024

DECREASING INPUT - . .
ACTUAL CUTPUT (V) 3.991 3.588 5.182 6.777 8.374 9.976
VOLTAGE SHIFT -.009 =.012 =~.018 ~-.023 ~.026 —.024

- INCREASING INPUT .
ACTUAL OUTPUT (V) 31.991 3.586 S5.180 6.775 8.372  9.875
VOLTAGE SHIFT -.009-_ =,014 ~-.020 =~.025 =.028 -.02B

X -

ROSEMOUNT REPORT D§900126 . PAGE 22
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. Revision 0
DEPT/DIV CALCULATION NO. IP-C-0067 REVISION 0 SHEET
C/NSED ATTACHMENT 4 VOLUME A 18 of 20
. JA-16-2001 10125 ROSEMOLNT mq.sm . - ©ic0c00ea vaar
' ZABLE 6 ~ ACCURACY CHECK AFTER 30 MONTHS
4 INPUT, % SPAN ot . 20% 40% 60} 80% 200%
. ][ZE:AI‘ mnﬂzn ) zIQQQ 2‘§QQ 5.209 §.§QQ ﬁ.ﬂQQ 1Q.QQQ
S5/F 402720 . .
. INCREASING INPUT . . -
: ACTUAL OUTFUT (V) 2.000 3.597 5.193: "6.788> B8.38% 9.986
VOLTAGE SHIFT .000 =.003 =.007 ~.012° ~,015 --,014
DECREASING INPUT .
ACTUAL OUTPUT (V) 1.999 3.598 5.195 6.791 8.387 9.986
VOLTAGE SHIPFT -.001 -.002 --.005 =.009 =~.013 ~.01&
*INCREASING INFUT : .
... .ACITGAL OUTPUT (V) 1.999 3.597 5.193 6.788. -8.386:-:.9.987
__¥YOLTAGE SHIFT _ =.001 _=.003 =.007 «.012° =.0l4.-.—.083-—- --

ACTUAL QUTIUT (V) 1.995 3.592 5,195 6.798 8.391 9.988
VOLTAGE SHIFT -.005 ~-.008 -.005 -.002 -.009 ~.014

DECREASING INPUT :
ACTUAL OUTPOT (V) 1.995 3.594 5.198 6.797 8,393  9.986
: VOLTAGE SHIFT -.005 ~-.006 <-.002 =-.003 =-.007 ~.014

INCREASING INPUT
ACTUAL OUIPUT (V) 1.995 3.592 5.196 6.795 8.392 9.9687
YOLTAGE SHIFT -.005 =-.008 ~,004 -.008 «~.008 ° -.013

E/N 402722 o

INCREASING INPUT ;
ACTUAL QUTPUT (V) 2.007 3.603 5.200 6.798 8,397 9.998
VOLTAGE SHIFT 4.007 4,003  .000 =-.002 -,003 -.002

- DECREASING INPUT
ACTUAL OUTPUT (V) 2.007 3.604 5.202 6.800 8.398 9.998
VOLTAGE SHIFT +.007 +.004 +.002 +000 ~,002 ~-.002

IRCREASING INPUT

ACTUAL OUTPUT (V) 2.607 3.603 5.200 6.798 8,397 9.999
VOLTAGE SHIFT +.007 4,003  .000 -.002 -.003 ~.002

..

ROSEMOUNT REPORT D8500126 PAGE 13
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DEPT/DIV CALCULATION NO. IP-C-0067 REVISION 0 SHEET o
C/NSED ATTACHMENT 4 VOLUME A 19 0f 20

JA-16-2001 10125 ROSEMOUNT NULLEMK . P mmm————-

L]
TABLE 6 (CONT'D) = ACCURACY CHECK AFTER 30 MONTHS

\ IKPUT, & SPAN 0% 20% 40 ' 60% 803 100%
8/ 402723 '_ .
- INCREASING INPUT >
. ACTUAL OUTPUT (V) 1.994 3.591 5.188° 6.7886 8.386 9.992
VOLTAGE SHIFT -.006  =~.00%9 -,012 -, 014 -.014 -.008

DECREASING - INPUT . .
ACTUAL OUTFUT (V) ‘1.998 3.592 S5.190 6.788 8.388 9.992 -
VOLTAGE SHIFT -.002 =~.008 ~.010 =.012 -.012 ~-.008

* INCREASING INPUT

.. ACTUAL OUTPUT (V) 1.9%8 3.591 5.188 6.786 8.2386 9.992
- —~ VOLTAGE SHIFT -.002 ~,009 ~.012 -.014 __ ~.014 -.008

Erey come oo -
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‘.o

ROEFLATNT TRALLIM™

CONCLUSTION

sed on the test results documented in this report and
Btgc similarity in design between tha Model 1152,.11S3,
and 1154 transmitters, it has been demonstrated that the
Resemount Model 1152, 1153, and 1154 transoitteras will
meet a new stability specification of +0.2% URL.

»
-
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NF161.01

Revision 0
DEPT/DIV CALCULATION NO. IP-C-0067 REVISION 0 SHEET
C/NSED ATTACHMENT 5 VOLUME A 20f4
’ 11703709  10:21  TI1 300 287 4000. THERNO CENSE Q0047008
LIST PRICES APPLYING DIGITAL
TO BULLETIN ST2H-1 HEISE. PREBSURE INDICATORS
- Eftactive June 15, 1339
N g HQS-2: QUICK SELECT PRESSURE MODULES e e »
'.'-'5) Gauoe and Absolute (All ranges include 31833 Isolxtion, axtept where Indicxted by *™) *
tohes | Inches nm Bar mitar Accuracyt
pad Watei | Mercury | Mercuy | &Ps | KO | cmMO | mmio | ancoex | wooew | e
- B 100° 10° 250* 25 1 25¢° 3000° " Gauge Pressure
10 150 20 500 £0* 18 |° 00 5000°| &50.00 | 600.00
16 250 80 750 &0 25 400" | 10000 | 2} (1] (1}
30 300 60 1000 100 4 500*
B0, 500 100 1500 1680 6 800
&0 1000 200 8000 250 10 1000
100 200 5000 400 16 18600
150 1D 500 800 2000
200 1000 2500
260 4000 Absalute Preasure
00 O 000 T25.00 | 675.00 | 625.00
mPs 6000 [2) {1 n
1 10.000
1.6
600 1000 25 -1 Gauge Pressure
. 600 4.0 40 ¥50.00 ,00 | 650.00
1000 8.0 (o] [ ~4] ()] (U]
1800 10 100
2000 16 160
2500 23 250 . .
3000 40 400 Absolute Pressure
5000 60 500 826.00 00 § 725.00
') 000 ' 2) Mm )]
7500
- 10,000 - = 780.00
- inches inchas mm Bar Acc
pe! Water | Mercury | Merowry kPa kofce | emH,0 | mmHO | «0.025% [ 20.06% | =0.1%
Vacuum
& 10 250" 25° 0.25° 250°
10 20 600 AQ° 04 400° 3000°| 725.00 | 675.00 | 625.00
18 0 750 &« s €00 2} M f1)
3100 10 1000
Compound
=8 100 =10 2300 225° | 2025° 2250° +*3000°
»10 =250 *20 2500 240° | 2040° 400" 28000
=18 +400 =30 <750 260 20.80 £600 |«10,000 | 725.00 | 675.00 | 625.00
~13/%0 800 |-750/1500] 2100 | £1.0 | 21000 V)] )] M)
~15/60 ~30/100 |-7T50/3000[~100/200 | =12 100072000 o
«100/00 «1/4  |-1000/4000
“Noniscleted: for ciesn dry pes only. asimum inoksde sacky epontablily and tyste

HGS-2 OPTIONS
Enhanced Calibeation (no sddiicnsl temperature erfor froughout operating range of 20-120°F) . ... . .... 100.00
Non-SEandard RANGEE o cevurisssttarescsncssasesssesonsnsssrsssassonsssrassasnsosacsssase 11500
QY BAUSh SNAIMd FUTNG 4 o cotreiorssnsrosenmsossessensssenssrosasnstossatansssasssnsne 30.00
D Flush Port (t3olatpd £ensors Only) cecenrvevcrccessassarann cteeciesctetcanstiactscrcseessceass. 3500
Weided VCR Connection (with $2andand £nish 00 1and).eceaseceesterssarssecssassossscasassssess 8500

- e vt parcsEn e

© busunet Ovhise. Drowws ladasnten e, W9 .
1o foou

kX 1300

»lﬂi; ”
3'0:11 sw mu

0¥
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DEPT/DIV CALCULATION NO. IP-C-0067 REVISION 0 SHEET
C/NSED ATTACHMENT 5 VOLUME A 30of4
13 ‘
J *
HEISE MODEL ST-2H ELECTRICAL SPECIFICATIONS | ACCESSOAIES |
INDICATOR SPECIFICATIONS Elactrica) Sasrcing Specitication: A Adaptors: provide 9 Vdc outpul.
Standard Display: Alphanumeric LCD, - 24 Vdc 3t 25mA. Part Nember Adagts trom
0.37-Inch haighl, 2 lines, 16 charactersfine,  Elactrical Meassrement Bpetification: 831X016-01 110 Vac, 60Hz
Optional Display: Backit LCD alphanumeric  lnput {vslts) Accaracy BI1X016-02 100 Vac, SO Hz
with 2 lines and 16 characiers/ine, 0 0n0vic 20,025% F.S. 831%016-03 230 Vae, SO H2
Display Resolutien: s0.007% of spaa with 3 yie 10.10% FS. Calibration Goick-Sefeet Module:
camping 1 part in 50,0C0 {max). 1npit (mA} Atcurecy For cabibration of Base unit electronics.
Oisplay Upsdate Rats: 100 ms. . $003% F.S Part Numbet: CQS.
Englnaeeing Units: ps, In.H0, in Hg, HSW, gfsg"": jrpstooy Sysiem Protection Matule: Protects base
bar, mbar, kPa, MPa, mmHg, cmh,0, 5% £5. uhil when only one measurement moduls is
mmH,0 and kgem? and any single user- Auto-ranging 10730 Vde & 20/50mA requited.
programmabile enginsedng uni. Temperature Efacts Electrical Part Number: HOS-XS
Dsmping: Programmable averaging from Measwremsnt: 10.001% of span pes °F Cable m,,,;.,,. Connects base unit fo
2erg through 16 consecutive teadings. over the compensated range, 9-pin female saria) port on computer,

TEMPERATURE SPECIFICATIONS

Standard Dperating Range: 32° to 120°F
{010 49°C).

Compensated Rasge: 20° 10 120°F
(=7° 10 +43°C).

Referancs Tempocatore: 70 33°F. ,
Standard Temperaiure Etfect: £0.004% of
3pan per degres Fahrenheit over the
compensated range.

Dptional: Ouick-Select modules are
avullable calibrated to maintain rated
accuracy over the 20° 10 120°F (-7°to
+49°C) compensated temperaturs range.
Storage Limite: ~4°F {0 +158°F

(~20" to +70°C).

INTERFACE AND DATA LOGGING

RS 232 Surial Interface: with 9-pin D type
31300, 1200, 2400, 9600 baud.
Field Calibration: Calbration module and

proper pressure 3nd electricat standards are

reguired.
Dptionsl Data Lagging capacity:
Standard measurements: 714 recorcs,

Mesurements:
Oplionat Certliication Generaiion
Flemware: Stores 10 complete sets of

calibration data including 10 “as found™ and

10 "as leN” data sets.

PAECHARICAL SPECIFICATIONS )

Welght ST-2H Base un: 3.0 8 (1.4 kg).
Housiog: Moided, bigh-impact ABS case.
Elsctrical Connestiany: Standard banana
jacks.

Options! Battery Pamer Supply:

5 “AA° nitads with bullt-in charger.
Externs! Power Supply: AC adaptor 9 Ve,
500mA.

Portable Operation: 20 hours with optional
bacidight oft, 2 hours with backlight on.

tr

394 reconds.

~ Warn-ap: 5 minutes for rated accuracy (max-
Imum}, 30 minutes for complete stability.

Fart Number; 838X011-81.

Adapter §-pin ta 25-pin: Serial port
connector on compuler.

Part Number: 833X012-01,

Heses: provide *%5-20 UNF [nternal fittings.
For use with pumps and general process
connections.

51t hase, Part Number: 840%007-01.

5 ft hose, Part Number: 840%007-02.

Y NPT external fitting adaplor to corwert
hese connecioe from ¥e-20 lo NPT,

Part Number: 840X006-01. .

Request the lollowing documents.
Temperaturs Madute: HQS-?

Pressure Motules: PTE-1

Pumps: HACC-P

YoRage Asapter: HACC-SM

How 13 Order: See Price Sheet ST-2H-1 lor

ordering lnformation.
# Coatact us at: 203-428-3118.

© ettt 5 & NGishargd rade murns of AssiaOvasd Corporaten,
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'o to 1500 PSIG

g 0.9 »82C

ating ambient tesperature is limited
to 20°F to 120°F without corrections.
Contact tbe Cal Lab for corrections if
axbient tesperature is ocutside the adove

specified range.

This preassure module pust be used in a

Heise Digital Indicator assembly, model
Mmlﬂ-m'lgr equivul:nt. The and

y suppliss operating power a

-digitsl readout for the prcnuro xodule.
The Digital Indicator Asseubly has .
voltage and current functions which are -
::z eortitiod for uss for gquantitative

u. .




