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References: (1) FPL Energy Point Beach, LLC letter to NRC, dated April 7, 2009,
License Amendment Request 261, Extended Power Uprate
(ML091250564)
(2) NRC electronic mail to NextEra Energy Point Beach, LLC, dated
November 2, 2009, Point Beach Nuclear Plant, Units 1 and 2 - Request
for Additional Information from Instrumentation and Control Branch
RE: Non-conservative Technical Specification (ML093060170)

NextEra Energy Point Beach, LLC (NextEra) submitted License Amendment Request (LAR) 261
(Reference 1) to the NRC pursuant to 10 CFR 50.90. The proposed amendment would
increase each unit’s licensed thermal power level from 1540 megawatts thermal (MWHt) to

1800 MWi, and revise the Technical Specifications to support operation at the increased
thermal power level.

The NRC staff determined that additional information was required (Reference 2). Enclosure 1
provides the NextEra’s response to the request for additional information (RAI). Enclosures 2
through 5 contain representative calculations used to obtain Allowable Values to support
NextEra’s response to RAl Questions 2 and 3.

This letter contains no new Regulatory Commitments and no revisions to existing Regulatory
Commitments.

The information contained in this letter does not alter the no significant hazards consideration
contained in Reference (1) and continues to satisfy the criteria of 10 CFR 51.22 for categorical
exclusion from the requirements for an environmental assessment. '
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In accordance with 10 CFR 50.91, a copy of this letter is being provided to the designated
Wisconsin Official.

| declare under penalty of perjury that the foregoing is true and correct.
Executed on November 30, 2009.

Very truly yours,

NextEra Energy Point Beach, LLC

" Larry Meyer
Site Vice President

Enclosures

cc: Administrator, Region Ill, USNRC
Project Manager, Point Beach Nuclear Plant, USNRC
Resident Inspector, Point Beach Nuclear Plant, USNRC
PSCW



ENCLOSURE 1

NEXTERA ENERGY POINT BEACH, LLC
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

LICENSE AMENDMENT REQUEST 261
EXTENDED POWER UPRATE
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

The NRC staff determined that additional information was required (Reference 1) to enable the
Instrumentation and Control Branch to continue its review of License Amendment Request
(LAR) 261, Extended Power Uprate (Reference 2). The following information is provided by
NextEra Energy Point Beach, LLC (NextEra) in response to the NRC staff’s questions.

Question 1

On Tables 3.3.1-1, RPS Instrumentation, and 3.3.2-1, ESFAS Instrumentation, the Allowable
Value column was changed to Limiting Safety System Setting. However, some values on that
column remained the same. Please provide justification for these values staying the same.

NextEra Response

The Allowable Value column is not being changed to Limiting Safety System Setting (LSSS).
Point Beach Nuclear Plant (PBNP) will continue to use Allowable Values rather than LSSS.
Therefore, further justification is not required. This response was discussed with the NRC
during a teleconference on November 24, 2009. The NRC stated that this was an acceptable
approach in response to this question.

Question 2

Please provide the data source for the parameters, including the As-Found and As-Left
values, used in the LSSS calculations.

NextEra Response

The data source for parameters, including the as-found and as-left values, are provided in the
representative calculations contained in Enclosures 2, 3, 4, and 5. Additional as-found and
as-left values and associated data sources are not required to be provided. This response was
discussed with the NRC during a teleconference on November 24, 2009. The NRC stated that
this was an acceptable approach in response to this question.
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Question 3

Please provide the representative calculations used to obtain the LSSS values.

NextEra Response

Representative calculations are provided in the enclosures listed below. These calculations are
representative of Technical Specification Reactor Protection System (RPS) and Engineered
Safety Features Actuation System (ESFAS) values for non-Extended Power Uprate (EPU)
changes and those changes requested in NextEra’s expedited review request (Reference 3).
There are 10 calculations for these setpoint changes, four of which are provided in the
enclosures and described below. This response was discussed with the NRC during a
teleconference on November 24, 2009. The NRC stated that this was an acceptable approach
in response to this question. '

Enclosure Calculation

Enclosure 2 Pressurizer Pressure Instrument Loop Uncertainty and Setpoint

Turbine Impulse Pressure Low Power Permissive P-7 Instrument

Enclosure 3 Scaling and Uncertainty

Containment Pressure Low Range

A minor revision has been completed for the containment
pressure low range calculation. The minor revision to this
Enclosure 4 calculation is presented in the first 11 pages of Enclosure 4.
The remaining 88 pages of Enclosure 4 are the full
calculation prior to the minor revision.

Auxiliary Feedwater Pump Low Suction Pressure Service Water

Enclosure 5 Switchover and Pump Trip Instrument Loop Uncertainty and Setpoint

References

(1) NRC electronic mail to NextEra Energy Point Beach, LLC, dated November 2, 2009,
Point Beach Nuclear Plant, Units 1 and 2 - Request for Additional Information from
Instrumentation and Control Branch RE: Non-conservative Technical Specification
(ML093060170

(2) FPL Energy Point Beach, LLC letter to NRC, dated April 7, 2009, License Amendment
Request 261, Extended Power Uprate (ML091250564)

(3) NextEra Energy Point Beach, LLC letter to NRC, dated September 11, 2009, License

Amendment Request 261, Extended Power Uprate Expedited Review Request
(ML092570205)
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ENCLOSURE 2

NEXTERA ENERGY POINT BEACH, LLC
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

LICENSE AMENDMENT REQUEST 261
EXTENDED POWER UPRATE
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

PRESSURIZER PRESSURE INSTRUMENT LOOP
UNCERTAINTY AND SETPOINT CALCULATION

161 pages follow
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1.0 BACKGROUND, PURPOSE, AND SCOPE OF CALCULATION

1.1

Background

The Pressurizer (PZR) Pressure channels, P-429, P-430, P-431 and P-449, perform
protection, control, alarm, and indication functions. All four channels provide inputs to
the Reactor Protection System (RPS) to automatically trip the reactor on high and low
PZR Pressure, and provide indication to the control room operators. The PZR Pressure
channels, P-429, P-430 and P-431 also provide inputs to the Engineered Safety Features
Actuation System (ESFAS) to actuate the Safety Injection (SI) signal.

1.1.1

1.1.2

1.1.3

1.1.4

Low PZR Pressure Reactor Trip

The Low PZR Pressure trip function ensures that protection is provided against
violating the Departure from Nucleate Boiling Ratio (DNBR) limit (see FSAR
Section 3.2.2 for a detailed discussion of DNBR) due to low pressure. The
reactor is tripped when two-out-of-four low PZR Pressure signals are below the
setpoint (Ref. D.37 and D.40). This trip is automatically blocked by the P-7
permissive (Ref. D.39), when three-out-of-four power range channels (Ref. D.39)
are below approximately 10% power, and one-out-of-two turbine first stage
pressure channels (Ref. D.39) are below approximately 10% of full load turbine
pressure. PZR Pressure channels, P-429, P-430, P-431 and P-449, are used to
monitor Low PZR Pressure. The Lead/L.ag module time constant evaluation is
not within the scope of this calculation.

High PZR Pressure Reactor Trip

The High PZR Pressure trip function ensures that protection is provided against
over-pressurizing the Reactor Coolant System (RCS) (see Tech Spec Bases B
2.1.2 for a detailed discussion of RCS pressure). The reactor is tripped when
two-out-of-three PZR Pressure signals are above the setpoint (Ref. D.37 and
D.40). PZR Pressure channels, P-429, P-430 and P-431, are used to monitor High
PZR Pressure.

Low PZR Pressure SI Actuation

The Low PZR Pressure channels utilize a two-out-of-three coincidence circuit to
provide input to ESFAS for actuation of safety injection (Ref. D.38). This
coincident arrangement prevents false actuation of the SI signal in event of a
spurious pressure signal. This signal provides protection against the following
accidents: 1) Inadvertent opening of a steam generator (SG) relief or safety valve.
2) Steam line break. 3) A spectrum of rod cluster control assembly ejection
accidents (rod ejection). 4) Loss-of-coolant accident and 5) Steam Generator
tube rupture. To prevent unnecessary SI actuation during normal plant
shutdown/cooldown due to low PZR Pressure, a manual SI block function is
provided (Ref. D.38). Blocking SI actuation allows the primary system to be
depressurized for maintenance and refueling operations without causing safety
injection actuation.

PZR Pressure SI Unblock

The PZR Pressure SI Block signal utilizes a two-out-of-three (Ref. D.38)
coincidence circuit to provide input to ESFAS to allow the operator to manually
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block the SI signal. This is to provide the flexibility in unit operations. The
manual block function is interlocked with PZR Pressure in such a way that the
blocking action is automatically removed (unblocked) above the SI Block
setpoint as normal operating pressure is approached (Ref. D.38).

Purpose

This calculation determines the instrument and loop uncertainties, Limiting Trip
Setpoints, Operability Limits, As-Found Tolerance and As-Left Tolerance associated
with the High and Low PZR Pressure reactor trip functions, ESFAS SI actuation and SI
unblock/block functions, and control room indication for current plant operation and for
Extended Power Uprate. This calculation also provides input to calculation WEP-SPT-21
for EOP setpoint determination.

Purpose of this Revision

Revision 0 of this calculation supersedes previous setpoint/uncertainty calculation PBNP-
IC-12, including the draft revision of PBNP-IC-12 prepared by the CRR Project in 2007. .
Scope " |

The scope of this calculation is listed below:

» Determine loop uncertainties for the pressurizer pressure reactor trip functions,
ESFAS Sl initiation and block functions, control board indication and PPCS
indication.

> Determine Operability Limits (OL) for the reactor trip and ESFAS functions.:

> Determine the Limiting Trip Setpoints (LTSP) for the reactor trip and ESFAS
functions.

» Evaluate existing Field Trip Setpoints (FTSP) for the reactor trip and ESFAS
functions. ‘

» Determine Acceptable As-Found/As-Left Calibration Tolerances for the
applicable devices listed in Table 1.5-1.

» Determine Channel Check Tolerance.

» Develop scaling values for the calibration procedures for the reactor trip and
ESFAS functions, ‘

Other pressurizer pressure functions such as RCS pressure control setpoints, PORV
control setpoints and high and low pressure alarm setpoints are discussed in calculation
PBNP-IC-45.

Instrumentation Evaluated

This calculation evaluates the plant equipment (for Units 1 and 2) listed in the table
below. See Sections 6.2 and 6.3 of this calculation for instrument specifications,
parameters, and loop configurations.
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Table 1.5-1. Instrumentation List

poremwe | pover | W | Leaiag | B | S
! (RPS) (RPS)

1(2) PT-429 1(2) PQ-429 1(2) PC-429A 1(2) PM-429B | 1(2) PC-429E 1(2) PC-429D/C | 1(2) PM-429A | 1(2) PI-429

1(2) PT-430 1(2) PQ-430 1(2) PC-430A 1(2) PM-430C | 1(2) PC-430H 1(2) PC-430E/F 1(2) PM-430A | 1(2) P1-430

1(2) PT-431 1(2) PQ-431 1(2) PC-431A 1(2) PM-431C 1(2) PC-431] 1(2) PC-4311/G 1(2) PM-431A | 1(2) P1-431

1(2) PT-449 1(2) PQ-449 N/A 1(2) PM-449B | 1(2) PC-449A N/A 1(2) PM-449A | 1(2) Pl-449

1.6  Superseded Station Calculations

Existing calculations PBNP-IC-12 and PBNP-IC-31 will be superseded upon issuance of
this calculation.

ACCEPTANCE CRITERIA

2.1

22

23

24

2.5

Positive margin is required between the Limiting Trip Setpoint (LTSP) and the Field Trip
Setpoint (FTSP) for primary trips. The LTSP is calculated to ensure that the instrument
channel trip occurs at or before the associated AL is reached. The LTSP is then
compared to the FTSP to ensure that margin exists between the LTSP and the FTSP.
Margin exists if the FTSP is less than the LTSP (for increasing setpoints) or the FTSP is
greater than the LTSP (for decreasing setpoints). This criterion only applies to primary
trips because backup trip functions and permissives lack an analytical limit and therefore
are not required to trip at a particular value to support the accident analyses.

The Margin-to-Trip values determined from the Low and High PZR Pressure Reactor
Trip FTSPs must be below the peak process pressure for the low trip and above the
minimum process pressure for the high trip.

The FTSP for the Low PZR Pressure SI Actuation must be no lower than 1715 psig, as
detailed in Reference G.55.

The Operability Limits calculated for primary trips must be more conservative than the
corresponding Limiting Trip Setpoint. This will allow the Technical Specification tables
for RPS and ESFAS trip functions to be revised to insert the LTSPs as new Allowable
Values for the primary trip functions but use the more restrictive Operability Limits for
channel operability determination during surveillance (COT) testing.

Channel Check Tolerance (CCT) is the maximum expected deviation between channel
indications when performing a qualitative assessment of channel behavior during
operation. The calculated CCT will be compared to the existing CCT to ensure that the
existing CCT is < the calculated CCT. If the existing CCT is non-conservative, a
recommendation will be made to revise the existing CCT to satisfy the calculated CCT
limit,
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3.44

ABBREVIATIONS
3.1 AL
3.2 AV
33 BAL
3.4 BAF
3.5 CCT
3.6 CcoT
37 DNBR
3.8 EOP
39 ESFAS
310 FSAR
3.11  FTSP
3.12 HELB
313 IAF
3.14 JAL
315 1
3.16 I/IAF
317 UVIAL
3.18 LLAF
3.19 LLAL
320 LOCA
3.21 LTSP
322 M&TE
3.23 MSLB
3.24 PBNP
325 OC
326 OL
327 PL
328 PS
329 PZR
330 RAD
331 RE
332 RPS
333 SAF
334 SAL
335 SI :
3.36  SBLOCA
337 SLB
338 SP
339 SR
340 SSE
3.41 SRSS
3.42  Tech Spec
343 TLE

XMTR
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Analytical Limit

Allowable Value

Bistable Acceptable As-Left Tolerance
Bistable Acceptable As-Found Tolerance
Channel Check Tolerance

Channel Operational Test

Departure from Nucleate Boiling Ratio
Emergency Operating Procedure

Engineered Safety Features Actuation System
Final Safety Analysis Report

Existing Field Trip Setpoint

High Energy Line Break

Indicator Acceptable As-Found Tolerance
Indicator Acceptable As-Left Tolerance
Current-to-Current Converter
Current-to-Current Converter Acceptable As-Found Tolerance
Current-to-Current Converter Acceptable As-Left Tolerance
Lead/Lag Module Acceptable As-Found Tolerance
Lead/Lag Module Acceptable As-Left Tolerance
Loss of Coolant Accident

Limiting Trip Setpoint

Measurement and Test Equipment

Main Steam Line Break

Point Beach Nuclear Plant

Outside Containment

Operability Limit

Process Limit

Process Span (engineering unit)

Pressurizer

Radiation Absorbed Dose

Rack Error ,

Reactor Protection System

Sensor Acceptable As-Found Tolerance
Sensor Acceptable As-Left Tolerance

Safety Injection

Small Break Loss of Coolant Accident

Steam Line Break

Setpoint

Surveillance Requirement

Safe Shutdown Earthquake

Square Root of the Sum of the Squares
Technical Specifications

Total Loop Error

Transmitter
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Westinghouse Report PEN-TR-83-13, Rev. 2, “Records Research of Cables Supplied to
Wisconsin Electric Power Company Point Beach Nuclear Units #1 and #2”

Franklin Research Test Report F-C3594, dated January 1974, “Type Test Cable
Qualification Program and Data for Nuclear Plant Designed Life Simulation Through
Simultaneous Exposure”



G.41

G.42

G.43

G.44

G.45

G.46

G.47

G.48

G.49

G.50

G.51

G.52
G.53

G.54

G.55

G.56

G.57

G.58

G.59
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EQCK-OKON-007, Rev. 0, “Checklist for Environmental Qualification Assessment of
Okonite Company Okotherm (Silicone Rubber) Insulated Instrumentation Cables”

E-mail from Robert Francis of Wyle Laboratories to Asif Mohiuddin of S&L,
confirmation of telecon regarding the relationship between LOCA/HELB Temperature
Effect and Radiation Effect, dated 8/14/2006 (Attachment C)

BIW Report B901, “Flame and Radiation Resistant Cables for Nuclear Power Plants”,
dated September 1969

Walkdown Record Regarding Minor Divisions for PZR Pressure Indicators (P1-429, P1-
430, P1-431 and PI-449A) (Attachment D)

Wisconsin Electric Nuclear Power Business Unit Design and Installation Guidelines,

. DG-102, Rev. 0, “Instrument Scaling Methodology”

WCAP-7116, dated October 1969, “Precautions, Limitations and Set Points for Nuclear
Steam Supply Systems™

WE Correspondence WES-74-41, dated 5/14/74, Regarding Setpoint Changes Resulting .
from Fuel Densification and Low Pressure Operation, Cycle 3

NPC-26697, dated 8/26/75, Docket No. 50-266, Amendment to Facility Operating
License

WE Correspondence WEP-94-875, dated 12/15/94, Resolution of Questions on PBNP
ESFAS Draft DBD

Wyle Laboratories Test Report 58442-1, dated May 15, 1980, “Environmental
Qualification Test Report for Raychem WCSF-N Nuclear In-Line Cable Sphce
Assemblies for Raychem Corporation, Menlo Park, California”

WCAP-15934, dated November 2002, “Point Beach Nuclear Plant, Units 1 and 2,
Steamline Break Mass and Energy Release Analysis Outside Containment”

NPC 1999-05997, Rev. 2, “Reload Transition Safety Report”

NPC-28427, dated September 1, 1983, “Implementation of Regulatory Guide 1.97 for
Emergency Response Capability, Point Beach Nuclear Plant, Units 1 and 2”

Westinghouse Owners Group, ERG Footnote Basis Document, Footnotes A.01 through
A.08, March 2001

WEP-07-31, “Westinghouse Responses to Point Beach Low PZR Pressure Related SI and
Reactor Trip Analytical Limits Questions”, dated May 4, 2007

NPM 2007-0151, “Position Paper on Transmitter Environmental Uncertainties for PBNP-
IC-12, ‘Pressurlzer Pressure Uncertainty/Setpoint Calculation’”, dated April 27, 2007
(Attachment F)

Specification 6118-E-30D, Rev. 1, “Specification for Instrumentation and Special
Cable”, Item #4, dated May 26, 1968

Design Information Transmittal (DIT) CRR-1&C-014 dated 8/23/07, Supplement to
Section 3.3.8 of PBNP Design Guide DG-101 Rev 4, Methodology to determine the
Operability Limit

Westinghouse letter WEP-09-2: “RPS/ESFAS Safety Analysis Limit Setpoint Change for
the Point Beach Uprate Program” dated 1/8/09
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Drawings

D.1

D.2

D3

D.4

D.5

D.6

D.7

D.8

D.9

D.10

D.11

D.12

D.13

D.14

D.15

D.16

D.17

D.18

D.19

D.20

. BD-10 JOB 10668, Rev. 4, “Block Diagram-Instrument, Reactor Protection System,

Pressurizer Pressure Control, PBNP Unit 17

BD-10 JOB 10665, Rev. 3, “Block Diagram-Instrument, Reactor Protection System,
Pressurizer Pressure Control, PBNP Unit 2”

BD-13, Sheet 1, Rev. 14, “Block Diagram-Instrument, Reactor Control System,
Pressurizer Pressure Control, PBNP Unit 1”

BD-13, Rev. 16, “Block Diagram-Instrument, Reactor Control System, Pressurizer
Pressure Control, PBNP Unit 2”

0082, Sheet 10 (977-82, Sheet 10), Rev. 9, “Cable Spreading Room Air Conditioning
System Rack C58”

CD-2 JOB 10668, Sheet 2, Rev. 10, “Wiring Diagram — Interconnect, Reactor Control
System Rack 1R1 (1C111) Bottom”, PBNP Unit 1

CD-4 JOB 10668, Sheet 2, Rev. 12, “Wiring Diagram — Interconnect, Reactor Control

‘System Rack 1W1 (1C113) Bottom”, PBNP Unit 1

CD-6 JOB 10668, Sheet 2, Rev. 11, “Wiring Diagram — Interconnect, Reactor Control
System Rack IB1 (1C116) Bottom”, PBNP Unit 1

CD-8 JOB 10668, Sheet 2, Rev. 8, “Wiring Diagram — Interconnect, Reactor Protection
System Rack 1-Y1 (1C118) Bottom”, PBNP Unit 1

CD-2 JOB 10665, Sheet 2, Rev. 6, “Wiring Diagram — Interconnect, Reactor Control
System Rack 2R1 (2C111) Bottom”, PBNP Unit 2

CD-4 JOB 10665, Sheet 2, Rev. 9, “Wiring Diagram — Interconnect, Reactor Control
System Rack 2W1 (2C113) Bottom”, PBNP Unit 2

CD-6 JOB 10665, Sheet 2, Rev. 7, “Wiring Diagram — Interconnect, Reactor Control
System Rack 2B1 (2C116) Bottom”, PBNP Unit 2

CD-8 JOB 10665, Sheet 2, Rev. 6, “Wiring Diagram —~ Interconnect, Reactor Protection
System Rack 2-Y1 (2C118) Bottom”, PBNP Unit 2

PW-2, Sheet 1, Rev. 9, “Wiring Diagram — Term. Blocks, Reactor Protection System,
Rack 1R1 (1C111)”, PBNP Unit 1

PW-2 JOB 10665, Rev. 8, “Wiring Diagram — Term. Blocks, Reactor Protection System,
Rack 2R1 (2C111)”, PBNP Unit 2

PW-4, Sheet 1, Rev. 11, “Wiring Diagram — Term. Blocks, Reactor Protection System,
Rack 1W1 (1C113)”, PBNP Unit |

PW-4 JOB 10665, Rev. 10, “Wiring Diagram — Term. Blocks, Reactor Protection
System, Rack 2W1 (2C113)”, PBNP Unit 2

PW-6, Sheet 1, Rev. 10, “Wiring Diagram — Term. Blocks, Reactor Protection System,
Rack 1B1 (1C116)”, PBNP Unit 1

PW-6 JOB 10665, Rev. 7, “Wiring Diagram — Term. Blocks, Reactor Protection System,
Rack 2B1 (2C116)”, PBNP Unit 2

PW-8, Sheet 1, Rev. 10, “Wiring Diagram — Term. Blocks, Reactor Protection System,
Rack 1Y1 (1C118)”, PBNP Unit 1



4.3

D.21

D.22

D.23

D.24

D.25

D.26

D.27

D.28

D.29

D.30
D.31

D.32

D.33

D.34

D.35

D.36
D.37
D.38

D.39
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PW-8, Rev. 8, “Wiring Diagram — Term. Blocks, Reactor Protection System, Rack 2Y1
(2C118)”, PBNP Unit 2

E-94, Sheet 28, Rev. 14, “Connection Diagram, Local Control Boards and Racks, Rack
No. 1C1117, PBNP Unit !

E-2094, Sheet 28, Rev. 11, “Connection Diagram, Local Control Boards and Racks, Rack
#2C111”, PBNP Unit 2

E-94, Sheet 30, Rev. 19, “Connection Diagram, Local Control Boards and Racks, Rack
No. 1C113”, PBNP Unit 1

E-2094, Sheet 30, Rev. 12, “Connection Diagram, Local Control Boards and Racks, Rack
#2C113”, PBNP Unit 2

E-94, Sheet 33, Rev. 13, “Connection Diagram, Local Control Boards and Racks, Rack
No. 1C116”, PBNP Unit 1

E-2094, Sheet 33, Rev. 8, “Connection Diagram, Local Control Boards and Racks, Rack
No. 2C116”, PBNP Unit 2

E-94, Sheet 35, Rev. 14, “Connection Diagram, Local Control Boards and Racks, Rack
No. 1C118”, PBNP Unit 1

E-2094, Sheet 35, Rev. 9, “Connection Diagram, Local Control Boards and Racks, Rack
No. 2C118”, PBNP Unit 2

E-99, Sheet 6, Rev. 26, “Connection Diagram, 1Q06 1Q11 1Q24”, PBNP Unit 1

E-2099, Sheet 6, Rev. 23, “Connection Diagram, Penetration 2Q06, 2Q11, & 2Q24”,
PBNP Unit 2

E-99, Sheet 7, Rev. 25, “Connection Diagram, Penetration 1Q12, 1Q19, 1Q25, 1Q55,
1Q56”, PBNP Unit 1

E-2099, Sheet 7, Rev. 20, “Connection Diagram, Penetration 2Q12, 2Q19, 2Q25, 2Q55
& 2Q56”, PBNP Unit 2

E-98, Sheet 30, Rev. 47, “Connection Diagram, Local Devices — Instrumentation” PBNP
Unit 1

E-2098, Sheet 21, Rev. 41, “Connection Diagram, Local Devices — Instrumentation”,
PBNP Unit 2

SKE-165, Rev. 2, “Penetration Lead Wire Splicing Requirements”, Unit 1 & 2
883D195, Sheet 2, Rev. 9, “Logic Diagrams, Reactor Trip Signals”, PBNP Units 1 & 2

883D195, Sheet 7, Rev. 21, “Logic Dlagrams Safeguards Actuation Signals”, PBNP
Units 1 & 2

883D195, Sheet 12, Rev. 10, “Logic Diagram — Nuclear Instr. Permissive & Blocks”,
PBNP Units 1 & 2

D.40 883D195, Sheet 13, Rev. 5, “Logic Diagram, Pressurizer Trip Signals”, PBNP Units 1&2
Procedures
P.1 Deleted per Rev. 4 of this calculation

P2

11CP 02.001BL, Rev. 12, “Reactor Protection and Engineered Safety Features Blue
Channel Analog 92 Day Surveillance Test”



P.3

P4

PS5

P.6
P.7

P.8

P9

P.10

P.11

P.12

P.13

P.14

P.15

P.16

P.17

P.18

P.19

P.20

P.21

P22
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1ICP 02.001RD, Rev. 9, “Reactor Protection and Engineered Safety Features Red
Channel Analog 92 Day Surveillance Test”

1ICP 02.001WH, Rev. 11, “Reactor Protection and Engineered Safety Features White
Channel Analog 92 Day Surveillance Test”

1ICP 02.001YL, Rev. 10, “Reactor Protection and Engineered Safety Features Yellow
Channel Analog 92 Day Surveillance Test”

Deleted per Rev. 4 of this calculation

21CP 02.001BL, Rev. 15, “Reactor Protection and Engineered Safety Features Blue
Channel Analog 92 Day Surveillance Test”

2ICP 02.001RD, Rev. 11, “Reactor Protection and Engineered Safety Features Red
Channel Analog 92 Day Surveillance Test”

2ICP 02.001WH, Rev. 11, “Reactor Protection and Engineered Safety Features White
Channel Analog 92 Day Surveillance Test”

2ICP 02.001YL, Rev. 13, “Reactor Protection and Engineered Safety Features Yellow
Channel Analog 92 Day Surveillance Test”

1ICP 04.001H, Rev. 5, “Reactor Protection and Safeguards Analog Racks Pressurizer
Pressure Outage Calibration”

2ICP 04.001H, Rev. 6, “Reactor Protection and Safeguards Analog Racks Pressurizer
Pressure Qutage Calibration”

1ICP 04.004-1, Rev. 11, “Event V Test Pressure, RCS Wide Range, RC Hot Leg,
Pressurizer, and RV Head Vent Pressure Instruments Outage Calibration”

2ICP 04.004-1, Rev. 10, “Event V Test Pressure, RCS Wide Range, RC Hot Leg,
Pressurizer, and RV Head Vent Pressure Instruments Qutage Calibration”

ICI 12, Rev. 8, “Selection of M&TE for Field Calibrations”

ICP 11.27, Rev. 0, “Special Maintenance Procedure, Installation of Seismic/
Environmental Qualified Transmitters 1L.T-426, 1PT-429 and Seismic Support of 1PT-
420, Modification Request IC-259”

ICP 11.28, Rev. 0, “Special M.aintenance Procedure, Installation of Seismic/
Environmental Qualified Transmitters 1LT-427, 1PT-430, Modification Request IC-259”

ICP 11.29, Rev. 0, “Special Maintenance Procedure, Installation of Seismic/
Environmental Qualified Transmitters 1L.T-428, 1PT-431, Modification Request IC-259”

ICP 11.30, Rev. 0, “Special Maintenance Procedure, Installation of Seismic/
Environmental Qualified Transmitters 1L.T-433, 1PT-449 and Seismic Support of 1PT-
493, Modification Request IC-259”

ICP 11.300, Rev. 0, “Special Maintenance Procedure, Installation of Seismic/
Environmental Qualified Transmitters 2LT-426, 2PT-429 and Seismic Support of 2PT-
420, Modification Request IC-260”

ICP 11.301, Rev. 0, “Special Maintenance Procedure, Installation of Seismic/
Environmental Qualified Transmitters 2LT-427, 2PT-430, Modification Request 1C-260”

ICP 11.302, Rev. 0, “Special Maintenance Procedure, Installation of Seismic/
Environmental Qualified Transmitters 21.T-428, 2PT-431, Modification Request 1C-260”
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P23 ICP 11.133, Rev. 0, “Special Maintenance Procedure, Installation of Seismic/
Environmental Qualified Transmitters 2L.T-433, 2PT-449 and Seismic Support of 2PT-
493, Modification Request IC-260”

P.24  1ICP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel
Analog Surveillance Test”

P25  1ICP 02.020RD, Rev. 11, “Post-Refueling Pre-Startup RPS and ESF Red Channel
Analog Surveillance Test”

P.26  1ICP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White Channel
Analog Surveillance Test” .

P.27  1ICP 02.020YL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Yellow Channel
Analog Surveillance Test”

P.28  2ICP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel
Analog Surveillance Test”

P.29  2ICP 02.020RD, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Red Channel
Analog Surveillance Test”

P30  2ICP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White Channel
Analog Surveillance Test”

P.31  2ICP 02.020YL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Yellow Channel
Analog Surveillance Test”

Vendor

V.1 Foxboro Instrumentation Composite Book 4, VTM 00623A4, Rev. 11 — Foxboro
Specifications “Model 63U-B Duplex Alarm / Model 63U-F Duplex Difference Alarm”,
Sections 18-692, dated January 1969

V.2 Foxboro Instrumentation Composite Book 4, VIM 00623A4, Rev. 11 — Foxboro
Specifications “Model 63U-A Duplex Alarm / Model 63U-E Duplex Difference Alarm”,
Sections 18-690, dated January 1969

V.3 Foxboro Instrumentation Composite Book 4, VIM 00623A4, Rev. 11 — Foxboro
Technical Information TI 39-162¢, dated February 1968, “66B Series Current Repeater,
Style D”

V.4 Foxboro Instrumentation Composite Book 4, VTM 00623A4, Rev. 11 — Foxboro
Specifications “Model 610A Power Supply, Styles B and C”, Sections 18-635, dated
November 1969

V.5 Foxboro Instrumentation Composite Book 4, VTM 00623A4, Rev. 11 — Foxboro
Specifications G-3981 “Model 66R Dynamic Compensator (Lead/Lag and Impulse
Units)”, dated March 1973, Section 18-509

V.6 Foxboro Corporate Product Specification CPS-0804, Rev. G, “Nuclear Electronic Gauge
Pressure Transmitters N-E11GM Series, Style A&B”, VTM 00432, Rev. 21.

V.7 Westinghouse Component Instruction Manual, Main Control Board ~ Part 1, VIM
00132A, Rev. 25.

V.8  Johnson Controls Temperature Composite Book 2, VITM 00309B, Rev. 5 — T-4000 Series

V.9

Pneumatic Room Thermostats (Tab — Thermostats & Thermometers)
User Guide HP 34401 A Multimeter, VTM 01692, Rev. 0
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Calculations

C.1

C2

C3
C4
C5
C.6
C.7
Cs8
(ORY)
C.10

C.12

C.13
C.14

C.15

C.16

C.17

C.18

C.19

C.20

C.21

C.22

Westinghouse CN-TA-08-22, Rev. 0, “OPTOAX Analysis for Extended Power Uprate
Program” .

Westinghouse CN-TA-08-22, Rev. 1, “OPTOAX Analys1s for Extended Power Uprate
Program — Revision 1”

PBNP-IC-13, Rev. 0, “Foxboro N-E11GM Transmitters Drift Calculation”.
WEP-SPT-21, Rev. 3, “Pressurizer Pressure EOP Setpoints”

PBNP-IC-11, Rev. 0, “Foxboro 63U-AC Bistable Drift Calculation”.
PBNP-IC-32, Rev. 3, “Pressurizer Pressure Scaling Calculation.

PBNP-1C-06, Rev. 0, “Foxboro 63U-BC Bistable Drift Calculation”.
PBNP;IC-07, Rev. 0, “Westinghouse 252 Indicator Drift Calculation”.
Engineering Evaluation No. 2005-0006, Rev. 0, “Drift Calculations Evaluation™.

2003-0073, Rev. 0, “Re-evaluation of One Year Integrated Gamma Dose Level Inside.
Containment Based on PBNP Specific Containment Net Free Volume”.

S&L Calculation 2006-16540, Rev. 0, “Foxboro Pressure Transmitters Acceptable ‘
Accuracy Limits During and After Postulated Seismic Event” (Attachment B)

Westinghouse CN-CRA-01-70, Rev. 0, “Point Beach SLB and Containment Response at
102% of 1524.5 MWt with FRV Failure”

Westinghouse CN-CRA-05-016, Rev. 1, “Point Beach Margin to Overfill”

Westinghouse CN-CRA-96-58, Rev. 1, “Steam Generator Tube Rupture Analysis for the
Point Beach Units 1 & 2”

WEP-SPT-29-01-A, Rev. 0, “Containment Parameter EOP Setpoints / Addendum for
M.13”

Westinghouse CN-LIS-08-15, Rev 1, “Extended Power Uprate (EPU) Small Break
LOCA (SBLOCA) Analysis”

Westinghouse CN-LIS-08-91 Rev 0, “Extended Power Uprate BELOCA ASTRUM
Analystis; Units 1 and 2 (WEP/WIS) Uncertainty Analysis”

Westinghouse CN-TA-08-60, Rev. 0, “Loss to Load/Turbine Trlp (LOL/TT) Analysis for
the Extended Power Uprate (EPU) Program”

Westinghouse CN-CRA-08-19, Rev. 2, “EPU Steamline Break Mass and Energy
Releases Outside Containment”

Westinghouse CN-CPS-08-20, Rev. 0, “Plant Operability Margin to Trip and EQC
Coastdown Analysis for Point Beach Units 1 and 2 Extended Power Uprate Program”

Westinghouse CN-CRA-08-6, Rev 1, “Point Beach Units 1 and 2 (WEP/WIS) LOCA
Mass and Energy Release and Containment Response Analysis for the EPU Program”

Westinghouse CN-CRA-08-43, Rev 0, “Point Beach EPU: Units 1 (WEP) and 2 (WIS)
SLB Inside Containment Response”
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5.0 ASSUMPTIONS

5.1

5.2

Validated Assumptions

5.1.1

5.1.2

5.1.3

5.14

It is assumed that the maximum power supply effect for the 1/] Converters
(current isolators) is 1.0 % span and this effect is considered a random error.

Basis: PBNP evaluation of A/R 141685 (CR 95-109) (Ref. G.8) indicates that the
I/ Converter output fluctuates between 0.5 to 1.0 % due to the effect on the non-
regulated portion of the internal 50 volt power supply in which the I/I converter
is connected. Furthermore, this error should be treated as random not a bias.
Therefore, the maximum fluctuation of + 1 % is used in this calculation as the
power supply effect for the I/ Converter.

It is assumed that the As-Left setting tolerances for the instruments evaluated in
this calculation are as follows:

Transmitters = £0.20 mAdc
Bistables = +0.002 Vdc
Lead/Lag Module = £0.002 Vdc
Current-to-Current Converter = + 0.10 mAdc
Control Board Indicator = #0.80 mAdc

Basis: These As-Left setting tolerance values have historically provided
acceptable instrument performance and consistency in the calibration program.
These As-Left setting tolerances are routinely achievable for the installed
instruments, consistent with safety limits and test equipment capability. They are
currently used in practice at the station, and implemented by calibration
procedures listed in References P.2 through P.5 and P.7 through P.14. As-Found
setting tolerances are to be determined in this calculation.

It is assumed that the maximum environmental temperature of Control Room and
Computer Room instrumentation is 120 °F.

Basis: Table 6-1 of WCAP-8587 (Ref. G.15) states that when the HVAC is non-
safety related, a normal temperature of 120 °F (loss of chiller) should be used.
Since the Control Room and Computer Room HVAC System chiller is not
powered from an essential power bus, the Control Room and Computer Room
HVAC System is considered as a non-safety related system.

If an analytical limit is beyond the calibrated range of a transmitter, it is assumed
that the starting point for the setpoint evaluation is considered to be the upper or
lower limit (for increasing or decreasing setpoints, respectively) of the calibrated
range.

Basis: WEP-07-31, “Westinghouse Responses to Point Beach Low PZR Pressure
Related SI and Reactor Trip Analytical Limits Questions”, dated May 4, 2007
(Reference G.55).

Unvalidated Assumptions

None
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The PZR Pressure instrument loops analyzed in this calculation are shown in block
diagram format in References D.1 through D.4 for Units 1 and 2, and explained in more

detail in the following sections (6.2 and 6.3).
6.2  Loop Block Diagram

The block diagrams below (Figures 6.2-1 and 6.2-2) show the component configuration
for the PZR Pressure instrument loops that are addressed in this calculation. The

" diagrams are generic for loops P-429, P-430, P-431 and P-449 for both Units | and 2.
See References D.1 — D.4 and D.6 — D.13 for more details.

Power
Supply
PZR Pressure . High PZR Pressure
Pressure Xmtr Bistable Reactor Trip
. Low PZR Pressure
Lead/Lag Bistable p——— Reactor Trip
Low PZR Pressure
Bistable S1 Actuation
[-——— Sl Block/Unblock
See Calculation PBNP-IC-45 Current
for other alarm and control - —— Isolator Indicator

functions

Figure 6.2-1

am

PZR Pressure Instrument Loops P-429; 430 & 431
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Power
Supply
P i Pressure Low Pressurizer
ressunzer | s Lead/Lag Bistable Pressure
Pressure Xmtr . R
Reactor Trip
Current
Isolator Indicator
am
— See Calculation PBNP-IC-45 for

other alarm and control functions

Figure 6.2-2° PZR Pressure Instrument Loop P-449

6.3 Component Models and Tag Numbers

The following table identifies each component shown in Figures 6.2-1 and 6.2-2 for each
of the PZR Pressure instrument loops (these tag numbers are applicable to both Units 1
and 2) addressed in this calculation, and provides the associated plant information for use
throughout this calculation.

Table 6.3-1 PZR Pressure Instruments

Component Model - P-429 P-430 P-431 P-449 Reference(s)
. Foxboro
. - - - G.17,G.18
Transmitter N-E11GM-HIE!-BEL PT-429 PT-430 PT-431 PT-449 G
Foxboro .
- - - - D.1,D.2
Power Supply 610AC-O PQ-429 PQ-430 PQ-431 PQ-449
Lead/Lag Fg’é‘g‘g‘) PM-429B | PM-430C | PM-431C |PM-449B | D.1,D2
PZR Low-Pressure Foxboro .
i ' _ - - - D.1,D2
Reaf:tor Trip 63U-AC-OHAA PC-429E | PC-430H | PC-431J | PC-449A
Bistable
PZR High Pressure Foxboro
i - - D.1,D.2
Rea<_:tor Trip 63U-AC-OHBA PC-429A PC-430A | PC-431A N/A
Bistable
PZR Pressure Low Foxboro
- - _ .1,D.
SI/ S.I Unblock 63U-BC-OHEA PC-429D/C |PC-430E/F |PC-4311/G N/A D.1,D.2
Bistable -
Current-to-Current Foxboro
Converter : r PM-429A | PM-430A | PM-431A | PM-449A | D.1,D2
66BC-O
(Current Isolator) -
PZR Pressure Westinghouse
Control Board esingno PI-429 PI-430 PI-43] PI-449 | P.11,P.12
. HX-252
Indicator
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The PZR Pressure channels P-429, P-430, P-431 énd P-449, shown in block diagram
form in Figures 6.2-1 and 6.2-2, provide input to the Engineered Safety Features
Actuation System (ESFAS), Reactor Protection System (RPS) and indication in the

control room.

Reference G.53 classifies PZR Pressure as a Regulatory Guide 1.97 Type B, C and D
variable. However, in accordance with Westinghouse Owners Group Emergency
Response Guideline (ERG) guidance (Ref. G.54), instrument uncertainties are not
included in the determination of PZR Pressure EOP setpoints. Therefore, even though
PZR Pressure is a Reg. Guide 1.97 variable, only normal operating environmental

conditions are considered for the control room indicators.

The Control Room Indicators are also used to monitor PZR Pressure for Tech Spec
compliance (SR 3.3.1.1, and SR 3.3.2.1 and SR 3.4.1.1) (Ref. G.2). PZR Pressure values
are monitored and recorded in operator logs (Ref. G.31 and G.32) to ensure Tech Spec
compliance. Routine surveillance of Control Room Indication for Tech Spec compliance
for a specific process is performed during normal plant operating conditions only.

As Listed in Tech Spec Tables 3.3.1-1"and 3.3.2-1 (Ref. G.2), the three PZR Pressure
loops P-429, P-430, and P-431 provide input to the ESFAS by initiating a SI Signal on
Low PZR Pressure. The three PZR Pressure loops plus loop P-449 also provide input to
the RPS by initiating a Reactor Trip signal on High and Low PZR Pressure. The SI and

Reactor Trip signals are safety-related functions.

The general environmental considerations for each individual RPS and ESFAS function

are discussed in Attachment E and summarized below:

Table 6.4-1 Attachment E Environmeﬁtal Conditions

Function Environmental
. Conditions

Low PZR Pressure Reactor Trip — Dropped Rod at current power Normal
Low PZR Pressure Reactor Trip — SBLOCA at current power Accident
Low PZR Pressure Reactor Trip — OTPOAX at EPU power. Normal
High PZR Pressure Reactor Trip — Loss of Load (both current and

Normal
EPU power levels)
Low PZR Pressure SI — SLB(OC) Normal
Low PZR Pressure SI - SBLOCA Accident
PZR Pressure SI Block/Unblock Normal

6.4.1 Containment Building

Per References P.13 and P.14, the PZR Pressure Transmitters are located inside

the containment, outside the secondary shield wall.

Point Beach Structural Design Criteria (Reference G.19) states that the design
temperature inside the containment is 286 °F. Tech Spec Bases B 3.6.5
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(Reference G.2) supports the design air temperature of 286 °F but also identifies
291 °F as being the maximum containment air temperature associated with a
Loss of Coolant (LOCA) event.

The maximum air temperature of 291 °F identified by Reference G.2 reflects
superheated steam conditions that occur, as the heat sinks become effective. This
superheated steam is ineffective at heat transfer and the dominant heat transfer
mechanism will be steam condensation on surfaces of concrete and steel in the
containment building. This is consistent with the guidance provided in NUREG-
0800, Section 6.2.1.5 and NUREG-0588, Revision 1. Therefore, 286°F is
considered the maximum adverse temperature for this calculation.

For EPU, containment integrity analyses were revised in calculations CN-CRA-
08-6 (I.LOCA) and CN-CRA-08-43 (SLB) for the EPU condition [References
C.21 and C.22]. Both analyses demonstrate that the peak containment
temperature did not increase above 286°F. The peak temperature under EPU
conditions is 279.9°F for LOCA and 284.4°F for SLB.

Per Ref. G.13, the Containment Building maximum normal temperature outside
the secondary shield wall is 120 °F and the minimum is 65 °F. This maximum
temperature is consistent with the Containment temperature limit found in
Technical Specifications (Reference G.2). In accordance with Section 3.3.4.7 of
Reference G.1, the minimum temperature of 65 °F is conservatively used as the
calibration temperature. Per Reference G.13, the Containment Building
maximum normal humidity is 70 % and the maximum radiation is < 3.5 x 10*
RADs (40-year dose). ‘

Per Sections A.2 and C.8 of Attachment E, the PZR Pressure Transmitters should
be evaluated for post-accident containment environmental conditions for both the
low pressure SI actuation and reactor trip functions. Per Reference G.56
(Attachment F), the maximum transmitter temperature in this case is 180°F. In
order to differentiate this condition with the normal containment temperature
condition discussed above, the elevated temperature condition will hereto forth
be referred to as an accident condition. Furthermore, per Attachment E and F,
normal radiation levels should be considered when evaluating for accident
conditions.

Table 6.4-2 Containment Ambient Environmental Conditions

Conditions “Tomp. " | Temp. | Humidiy | Radition
(°F) (°F)

Normal 65 120 70 <3.5x10*

Accident 65 286 70 <3.5x 10

Accident (Transmitter Only) 65 180 70 <3.5x10°

6.4.2 Control Room and Computer Room

The rack components are located in the Control Room (Ref. P.2 —P.5, P.7-P.12

and D.6 — D.13).
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The Control Room HVAC System controls the temperature of the Control Room
and the Computer Room at 75 °F per Reference G.14. Per FSAR Section 9.8.1
{(Ref. G.3), the temperature can vary + 10 °F, resulting in a normal temperature
range of 65 °F to 85 °F. This temperature variation is supported by the fact that
the Johnson Controls T-4002-202 thermostat (Ref. D.5) in the Control Room is
capable of controlling the room temperature (Ref.V.8) within these bounds. In
accordance with Section 3.3.4.7 of Reference G.1, the minimum calibration
temperature may conservatively be used and therefore the minimum temperature
of 65°F is used as the calibration temperature for the components in the Control
Room and Computer Room.

Since Tech Spec compliance surveillance monitoring (channel check) is only
performed during normal plant operating conditions, 85 °F is used as the
maximum temperature for this function. Per Assumption 5.1.3, the maximum
expected temperature is 120 °F (loss of chiller). This maximum temperature of
120 °F is used for the trip function (safety-related variable). This function
necessitates the instrumentation to operate under compromised environmental
conditions caused by a loss of the HVAC Cooling Unit.

The Control Room humidity of 50% and 95% (loss of chiller) is documented in
Reference G.13. Section 11.6.2 (fifth paragraph) of FSAR (Ref. G.3) states that
the control room is in Zone I and FSAR Table 11.6-1 states the maximum dose

rate in Zone I is 1.0 mrem/hr.

Table 6.4-3 Control Room and Computer Room Ambient Environmental Conditions

Calibration

Max.

Function Temp. Temperature Hu(':‘/“)lity g{‘:;‘)’t;o“
(°F) (°F) ° _ S

For Tfech Spec 65 o5 50 A

Surveillance

For Tr}P 65 120 95 | mrem/hr

Actuation ,

Existing Analytical Limit (AL), Tech Spec Allowable Value (AV) and Field

Trip Setpoint (FTSP)

The Analytical Limits (AL) for RPS and ESFAS actuation parameters at Point Beach
Unit 1 & 2 are discussed in Attachment E and summarized in Table 6.5-1. These limits
are discussed further in Section 6.7 and Attachment E.
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Table 6.5-1 PZR Pressure ESFAS/RPS Setpoints and Limits
. . Existing Field Trip
ESFAS Trip | CUrrentAnalytical EPU Analytical Tech Spec | Setpoint (Ref.
. Limit Limit
Function (Attachment E) (Attachment E) AV (Ref. P.2 -P.5 and
G2 P.7-P.10)
Dropped Rod (AL
Low PZR rps-rop) — 1830 psia OPTOAX
Pressure Reactor | (1815 psig) (ALL rps-opToAX) > 1905 psig 1925.0 psig
Trip SBLOCA (ALy rps. 1855 psia (1840 psig)
Loca) — 1648 psig
High PZR Loss of Load (ALy. Loss of Load
Pressure Reactor | ppg) — 2425 psia (2410 (ALn-res-LoL) <2385 psig | 2365.0 psig
Trip psig) 2418 psia (2403 psig)
SBLOCA (ALLg. SBLOCA (ALLs1epu-
Loca) — 1649 psia seLoca) — 1633 psia
Low PZR (1625 psig) (1618 psig) _ ,
Pressure — SI > 1715 psig 1735.0 psig
Actuation SLB (OC) (ALL.sisis) | LBLOCA (ALLs1epu.
~ 1663 psia (1648 LLoca) — 1663 psia
psig) (1648 psig)
PZR Pressure SI . .
Unblock N/A N/A < 1800 psig 1775.0 psig
PZR Pressure SI .
Block N/A N/A N/A 1765.0 psig
6.6  Accident Ambient Pressure Consideration
In the event of a high energy line break (HELB) in containment, such as a LOCA, the
release of mass and energy to containment will cause the temperature and pressure to
_ increase. Since the Low PZR Pressure reactor trip and the Low PZR Pressure S1
Actuation are required to function following a SBLOCA (Reference G.12), the effects of
any increase in containment temperature or pressure must be considered in evaluating
these setpoints.
As discussed in Section 6.10 of this calculation, if the ambient temperature exceeds
220°F, the insulation resistance of the cable may be adversely affected. The effect of this
degradation of the insuiation is to add a bias which increases the total loop error.
However, a high energy line break that causes the containment temperature to increase
would also cause the containment pressure to increase, which introduces another bias.
Attachment G demonstrates that, in an accident situation, the containment pressure will
exceed 15 psig before the containment reaches the temperature (220°F) at which the
insulation resistance must be taken into account. ‘
6.7  Trip Actuation Requirement

A detailed discussion of the analytical (or other) limits and associated environmental
conditions for the PZR Pressure protection functions is contained in Attachment E of this
calculation. The results are summarized below.
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Low PZR Pressure Reactor Trip — Current Power Level

The following analytical limits must be considered in establishing the Low PZR
Pressure Reactor Trip limiting trip setpoint. For each limit, the appropriate
environmental conditions must be included in the setpoint evaluation.

" o Dropped rod: 1830 psia, normal containment environment

e SBLOCA: 1648 psig, post-accident containment environment

The analytical limit for the SBLOCA lies outside the PZR pressure transmitters’
calibrated range of 1700 — 2500 psig (References P.13 and P.14). Per

. Assumption 5.1.4, the starting point of the setpoint evaluation is considered to be

the lower limit of the pressure transmitter range. Therefore the limiting trip
setpoint for the Low PZR Pressure Reactor Trip (SBLOCA) will be evaluated
using the following limit:

¢ SBLOCA: 1700 psig, post-accident containment environment

The setpoint plus instrument uncertainty under normal containment
environmental conditions should also remain below the following:

e Margin-to-Trip: 2136 psia

Because there are two analytical limits to consider, the limiting trip setpoint will
be selected from the more limiting value determined by applying the TLE for the
function and environment to the corresponding analytical limit. ’

Low PZR Pressure Reactor Trip —- EPU

From Attachment E, the following analytical limit must be considered in
establishing the Low PZR Pressure Reactor Trip limiting trip setpoint for EPU.
The appropriate environmental conditions from Attachment E should be included
in the setpoint evaluation.

e OPTOAX: 1855 psia, normal containment environment

Margin-to-Trip

Westinghouse Calculation CN-CPS-08-20 [Reference C.20] determined that
normal operational transients under EPU conditions would not cause a low
pressurizer pressure reactor trip, with margin. Refer to the calculation for the
specific margin provided for different transients.

High PZR Pressure Reactor Trip — Current Power Level

The following analytical limit must be considered in establishing the High PZR
Pressure Reactor Trip limiting trip setpoint. The appropriate environmental
conditions must be included in the setpoint evaluation.

o Loss of load: 2425 psia, normal containment environment

The setpoint minus instrument uncertainty under normal containment
environmental conditions should also remain above the following:
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e Margin-to-Trip: 2351 psia

High PZR Pressure Reactor Trip — EPU

The following analytical limit must be considered in establishing the High PZR
Pressure Reactor Trip limiting trip setpoint for EPU. The appropriate
environmental conditions from Attachment E must be included in the setpoint
evaluation.

e Loss of load: 2418 psia, normal containment environment

Margiﬁ-to-Trig

Westinghouse Calculation CN-CPS-08-20 [Reference C.20] determined that
normal operational transients under EPU conditions would not cause a high
pressurizer pressure reactor trip, with margin. Refer to the calculation for the
specific margin provided for different transients.

Low PZR Pressure — SI Actuation

The following analytical limits must be considered in establishing the Low PZR
Pressure — SI Actuation limiting trip setpoint. For each limit, the appropriate
environmenta! conditions must be included in the setpoint evaluation.

e SBLOCA: 1625 psig, post-accident containment environment
e SLB (OC): 1663 psia, normal containment environment

The analytical limits lie outside the PZR pressure transmitter calibrated range of
1700 — 2500 psig (References P.13 and P.14). Per Assumption 5.1.4, the starting
point of the setpoint evaluation is considered to be the lower limit of the pressure
transmitter range. Since the starting point for both the SBLOCA and SLB(OC)
cases would be the same, the SBLOCA case yields the more conservative
setpoint evaluation due to the consideration of a post-accident containment
environment. Therefore the limiting trip setpoint for the Low PZR Pressure S1
Actuation will be evaluated using the following limit:

e 1700 psig, post-accident containment environment

The setpoint should also be no lower than the following:

e SGTR: 1715 psig

Margin-to-Trip

Westinghouse Calculation CN-CPS-08-20 [Reference C.20] determined that
normal operational transients under EPU conditions would not cause a low
pressurizer pressure Sl actuation, with margin. Refer to the calculation for the
specific margin provided for different transients.
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The pressurizer preséure safety injection block/unblock is a permissive. It is not
credited as a primary or backup trip in any safety analysis (Ref. G.12).

The block setpoirit should be higher than 1735 psig.

The unblock setpoint should be lower than 2185 psig.

Per Attachment E, it is recommended that the block permissive reset (unblock)
value be established at 2000 psig and that the block permissive value be
established below the block permissive reset value of 2000 psig but above the
desired value of 1950 psig at which the operator would perform the manual block
action. No formal calculation of the instrument uncertainty for either the block or
block permissive reset (unblock) setpoints is required.

6.8  Signal Cables
The Following table lists the PZR Pressure Transmitter cables inside the containment and
the relevant information required to calculate the Insulation Resistance (IR) effects:
Table 6.8-1 CARDS Cable Information
Transmitter Cables Length MFR/ Insulation Penetration References
(ft) Type Number

Okonite, Silicone D.14,D.22,D.32,

1PT-429 ZR1429-Q | 175 | 90416 | Rubber 1Q55 D34, G.37
Okonite, Silicone D.15,D.23,D.33,

2PT-429 ZP21429-Q 1001 2ic,#16 | Rubber 2Q55 D.35, G.37
11430-0 Okonite, | Silicone D.16, D.24, D.30,

IPT-430 zL11430-0) | 7 | 2/c,#16 | Rubber 1Q24 D.34, G.37
Okonite. Silicone D.17,D.25,D.31,

2PT-430 £Q21430-0 1001 2, #16 | Rubber 2Q24 D.35,G.37
Okonite, Silicone D.18, D.26,D.32,

1PT-431 ZM11431 -7 105 2C. #16 Rubber 1Q56 D.34.G37
21431-7 Okonite, Silicone D.19,D.27,D.33,

2PT-431 (ZR214317) %5 | 2/c,#16 | Rubber 2Q56 D35,G.37
11449-H Okonite, Silicone D.20,D.28,D.32,

IPT-449 @N1d49H) | MO | 2/c,#16 | Rubber 1Q19 D.34, G.37
21449-H Okonite, Silicone D.21,D.29,D.33,

2PT-449 zs2440l) | 3% | 2/c,#16 | Rubber 2Q19 D.35, G.37

6.9 Calibrated Ranges

The following table lists the calibrated input and output signal of each component of the
PZR Pressure Instrument loops (Ref. P.2 through P.5 and P.7 through P.14). Note,
calibration ranges shown with 0.1 to 0.5 Vdc is due to a 10 Q resistor connected across
the test point (Ref. D.6 through D.13).
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Table 6.9-1 PZR Pressure Instruments Calibrated Ranges

Instrument Number

Input Range

Output Range

Reference

Pressure Transmitters
1(2)PT-429
1(2)PT-430
1(2)PT-431
1{2)PT-449

1700 —- 2500 psig
(span = 800 psi)

10 — 50 mAdc*
(span = 40 mAdc)

D.1,D.2

Lead/Lag Modules
1(2)PM-429B
1(2)PM-430C
1(2)PM-431C
1(2)PM-449B

0.1000 - 0.5000 Vdc
(span = 0.40 Vdc)

0.1000 - 0.5000 Vdc
(span = 0.40 Vdc)

P.11,P.12

Bistables
1(2)PC-429A, E, D/C
1(2)PC-430A, H, E/F
1(2)PC-431A, 1, I/G

0.1000 — 0.5000 Vdc
(span = 0.40 Vdc)

Contact

P2-P5,P7
-P.10

1{(2)PC-449A
I/I Converters
1(2)PM-429A
1(2)PM-430A
1(2)PM-431A
1(2)PM-449A
Indicators
1(2)PI-429
1(2)P1-430
1(2)P1-431
1(2)PI-449A

0.1000 — 0.5000 Vdc
(span = 0.40 Vdc)

10 - 50 mAdc

(span = 40 mAdc) P.IL P12

10.00 — 50.00 mAdc
(span = 40 mAdc)

1700 ~ 2500 psig

(span = 800 psi) P.11,P.12

*  The transmitters are calibrated from 9.47 mAdc to 49.47 mAdc (Ref. P.13 and P.14) to account
for head corrections.

Insulation Resistance Effect Consideration

Per Reference G.37, the PZR pressure transmitter cables are code S6 cables. Reference
(.57 states that S6 cables have a PVC jacket rated for 105 °C (approximately 220 °F).
Insulation resistance effects result from the degradation of cable insulation, which should
not occur at temperatures below the rated jacket temperature. Therefore, insulation
resistance effects are only applicable at containment temperatures exceeding 220 °F.

1t should be noted that the insulation resistance effect calculated in Section 8.1.51 is very
conservative, and is used solely due to the lack of more appropriate test data. The test
report cited in Section 8.1.51 provides an insulation resistance value at LOCA conditions,
where the cables are submitted to a temperature of 315°F and high humidity and
radiation. Per Table 6.4-2, the containment accident conditions considered in this
calculation are a maximum temperature of 286°F and normal humidity and radiation.
Therefore, it is deemed unlikely that insulation resistance would reach the extreme values
determined in Section 8.1.51, and the use of these values is considered to be a very
conservative approach.
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70 METHODOLOGY

7.1

Uncertainty Determination

The uncertainties and loop errors are calculated in accordance with Point Beach Nuclear
Plant’s Instrument Setpoint Methodology, DG-101 (Ref. G.1). This methodology uses
the square root of the sum of the squares (SRSS) method to combine random and
independent errors; and algebraic addition of non-random or bias errors. Clarifications to
this methodology are noted below:

A) Treatment of 95/95 and 75/75 Values

To convert 95/95 uncertainty values to 75/75 uncertainty values; this calculation
uses the conversion factor specified in Section 3.3.3.13 of Reference G.1. All
individual instrument uncertainties are evaluated and shown as 95/95 values, and
are combined under the Total Loop Error radical as such. Conversion to a 75/75
value is performed after the 95/95 TLE radical is computed.

B) Treatment of Significant Digits and Rounding

This uncertainty calculation will adhere to the rules given below for the treatment
of numerical results.

1. For values less than 10%, the rounding of discrete calculated instrument
uncertainties (e.g. reference accuracy, temperature effect, etc.) should be
performed such that the numerical value is restricted to three (3) or less digits
shown to the right of the decimal point.

For example, an uncertainty calculated as 0.6847661 should be listed (and
carried through the remainder of the calculation) as 0.685.

An uncertainty calculated as 53.235487 should be listed (and carried through
the remainder of the calculation) as 53.235.

2. For values less than 10°, but greater than or equal to 10°, the rounding of
discrete calculated instrument uncertainties (e.g. reference accuracy,
temperature effect, etc.) should be performed such that the numerical value is
restricted to two (2) or less digits shown to the right of the decimal point.

For example, an uncertainty calculated as 131.6539 should be listed (and
carried through the remainder of the calculation) as 131.65.

3. For values greater than or equal to 10, the rounding of discrete calculated
instrument uncertainties (e.g. reference accuracy, temperature effect, etc.)
should be performed such that the numerical value is restricted to one (1) or
less digits shown to the right of the decimal point.

For example, an uncertainty calculated as 2251.4533 should be listed (and
- carried through the remainder of the calculation) as 2251.5.

4. For Total Loop Uncertainties and Channel Check Tolerances, the calculated
result should be rounded to the numerical precision that is readable on the
associated loop indication or recorder. If the loop of interest does not have an
indicator or recorder, the Total Loop Error should be rounded to the numerical
precision currently used in the associated calibration procedure for the end
device in that loop (e.g. trip unit or alarm unit).
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5. For calibration tolerances, the calculated result should be rounded to the
numerical precision currently used in the associated calibration procedure.

These rules are intended to preserve a value’s accuracy, while minimizing the
retention of insignificant or meaningless digits. In all cases, the calculation
preparer shall exercise judgment when rounding and carrying numerical values, to
ensure that the values are kept practical with respect to the application of interest.

Determination of Channel Check Tolerance (CCT)

Per Section 3.3.8.7 of Reference G.1, the CCT value is considered a 75/75 value.
However, converting the CCT from 95/95 into a 75/75 value restricts the tolerance
allowed for the indication loop devices and essentially makes it more difficult for
the plant to meet their requirements. This approach is considered to be overly
conservative. Therefore, this calculation will determine CCT as a 95/95 value.

Although Reference G.1 does not discuss the rounding techniques for CCT values,
it is typical for tolerance values to be rounded down. This approach tightens the
tolerance band, thus creating a conservative tolerance value. However, in the case
of CCT, when a channel is determined non-operational, it is most likely to be found
grossly out of tolerance, i.e., the difference between the channel readings far
surpasses the allowable CCT value. Therefore, in an effort to reduce the
occurrence of false out of tolerance CCT readings, this calculation will round the
CCT value up to the precision that is readable on the indication device.

Seismic Consideration

Seismic uncertainty must be evaluated as a contributor to overall loop error for
some (not all) RPS/ESFAS trip setpoints. The specific setpoints that require
evaluation for seismic effects are those that are credited as primary trips for
accidents/transients that could credibly occur as the result of a seismic event.
These setpoints are found in the Seismic Evaluation' Report, USNRC Generic
Letter 87-02, USI A-46 Resolution (Ref. G.21) and are listed below.

- Table 7.1-1 Credible Accidents/Transients During or Following a SSE

FSA.R Accident/Transient Primary R.e actor Trip
Section Variable
' Rod Cluster Control Assembly .
14.1.3 (RCCA) Drop Low Pressurizer Pressure
14.1.6 Reduction in Feedwater Enthalpy None Required
14.1.7 Excessive Load Increase None Required
14.1.8 Loss of Reactor Coolant Flow Low. RCS flow
Over Temp —Delta T
14.1.9 Loss of External Electrical Load High Pressurizer Pressure
Low-Low S/G Level
14.1.10 | Loss of Normal Feedwater Low-Low S/G Level
14.1.11 LOSS. (.)féu AC Power to the Low-Low S/G Level
Auxiliaries
Stuck Open Steam Dump or S/G .
14.2.5 Safety Valve None Required
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Trip setpoints not shown in the above table do not need to include a seismic
uncertainty term because their trip function is not required during or following a

seismic event.

Seismic versus Harsh Environment

Seismic events do not create a harsh environment. Therefore, seismic uncertainties
and harsh environment uncertainties need not be combined in a single calculation
of total loop error. If any of the above trips credited during a seismic event are also
credited as primary trips during a LOCA/MSLB that creates a harsh environment,
then the uncertainty term (seismic or harsh environment) that results in the worst-
case (largest) of the two TLEs should be applied for determining the limiting trip
setpoint.

Sources of Uncertainty

Per Ref. G.1, the device uncertainties to be considered for normal and adverse

environmental conditions include the following:

Sensor Accuracy (Sa)
Sensor Drift (Sd)
Sensor M&TE (Sm)
Sensor Setting Tolerance (Sv)
Sensor Power Supply Effect (Sp)
Sensor Temperature Effect (St, and St,)
Sensor Humidity Effect (Sh)
Sensor Radiation Effect (Sr)
Sensor Seismic Effect (Ssn, Ss,) and Ss,;)
Sensor Static Pressure Effect (Sspe)
Sensor Overpressure Effect (Sope)
Bistable Accuracy (Ba)
Bistable Drift (Bd)
Bistable M&TE (Bm)
Bistable Setting Tolerance Bv)
Bistable Power Supply Effect (Bp)
Bistable Temperature Effect (Bt)
Bistable Humidity Effect (Bh)
Bistable Radiation Effect (Br)
Bistable Seismic Effect (Bs)
Lead/Lag Module Accuracy (LLa)
Lead/Lag Module Drift (LLd)
Lead/Lag Module M&TE (LLm)
Lead/Lag Module Setting Tolerance (LLv)
Lead/Lag Module Power Supply Effect (LLp)
Lead/Lag Module Temperature Effect (LLt)
Lead/Lag Module Humidity Effect (LLh)
Lead/Lag Module Radiation Effect (LLr)
Lead/Lag Module Seismic Effect (LLs)
Current-to-Current Converter Accuracy (I/1a)

Current-to-Current Converter Drift

(I/1d)
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‘ Current-to-Current Converter M&TE

Current-to-Current Converter Setting Tolerance
Current-to-Current Converter Power Supply Effect
Current-to-Current Converter Temperature Effect
Current-to-Current Converter Humidity Effect
Current-to-Current Converter Radiation Effect
Current-to-Current Converter Seismic Effect

Indicator Accuracy

Indicator Drift

Indicator M&TE

Indicator Setting Tolerance
Indicator Power Supply Effect
Indicator Temperature Effect
Indicator Humidity Effect
Indicator Radiation Effect
Indicator Seismic Effect
Indicator Readability Effect

Process Error
Ambient Pressure Effect

Insulation Resistance Effect
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(I/Im)
(I/Iv)
(IIp)
(I/1t)
(I/Ih)
(I/1r)
I/1s)

(Ia)

(Id)

(Im)
(Iv)

(Ip)

043)
(Ih)
(Ir)
(Is)
(Irea)

(PE, and PE,)
(PA, and PA,)

(IR)

The uncertainties will be generally calculated in percent of span and converted to

the pressure units as required.

Per Section 3.3.3.13 of Ref. G.1, the uncertainties listed above are considered 2
sigma (95% probability/95% confidence) unless otherwise specified.

Per Sections 3.1 and 3.2 of Reference G.1, the PZR Pressure functions are

classified into the following categories:

e The High and Low PZR Pressure Trip Setpoints, which provide inputs to
RPS and ESFAS, are classified as a Category A function. Therefore, the
total loop error should be expressed as 95/95 (95% probability at a 95%

confidence level) value.

e The Control Room indication loop, which is a Regulatory Guide 1.97
type B, C, D variable and used for Tech Spec compliance monitoring, is
classified as a Category B function. Therefore, the total loop error

should be expressed as a 75/75 value.

Total Loop Error Equation Summary

The Total Loop Error for instrument loops is determined in accordance with the
requirements of Reference G.1. This methodology uses the square root of the
sum of the squares (SRSS) method to combine the applicable random and
independent errors, and algebraic addition of non-random or bias errors (of like

sign).

Per Section 3.3.1 of Reference G.1, bias errors may be offsetting where it can be
proven that the conditions causing the errors will always occur at the same time
and at the same magnitude. Per Section 6.6, this is the case with insulation
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resistance and ambient pressure biases discussed in Sections 8.1.50 and §8.1.51,
respectively. Furthermore, Section 6.10 describes that the insulation resistance
calculation uses an overly conservative approach. As such, it is deemed
appropriate that these biases are offset when calculating total loop errors.

The equations have been modified accordingly to only include uncertainties
applicable to the instrumentation loops treated in this calculation.

7.1.2.1

TLE, pps =%

7.1.2.2

Total High PZR Pressure Reactor Trip Error (TLEy.rps)

Per Figure 6.2-1, the total loop error for the High PZR Pressure
Reactor Trip consists of uncertainties for the pressure transmitter and
bistable. Per Section 6.4, the loop uncertainty is evaluated under

"normal environmental conditions. Since High PZR Pressure is a trip

variable included in Table 7.1-1, the seismic effect must be
considered.

Sa? + Ba? +Sd? + Bd* + Sm? + Bm?
+Sv?+Bv? +Sp® + Bp® +St,” + Bt?
+Sh? +Bh? + Sr? + Br?

+Ss,,> + Bs? + Sspe® + Sope? +PA,,2

+ Biases  (Eq7.1.2-1)

Total Low PZR Pressure Reactor Trip — Dropped Rod
Error (TLEL.rps-roD)

Per Figures 6.2-1 and 6.2-2, the total loop error for the Low PZR
Pressure Reactor Trip — Dropped Rod consists of uncertainties for the
pressure transmitter, Lead/Lag module and bistable. Per Section 6.4,
the loop uncertainty is evaluated under normal environmental
conditions.

Sa’ +LLa® +Ba? +Sd? + LLd? + Bd®

+Sm? + LLm? + Bm? + Sv? + LLv? + Bv?

TLE, pps.rop =% |+Sp? + LLp? + Bp? +St,* + LLt? + Bt? + Biases

7.1.2.3

‘ +Sh? + LLh? + Bh? + Sr? + LLt? + Br?

+8s,,” + LLs® + Bs® + Sspe” + Sope” +PA °
(Eq7.1.2-2)

Total Low PZR Pressure Reactor Trip - SBLOCA Error
(TLELrps-Loca)

Per Figures 6.2-1 and 6.2-2, the total loop error for the Low PZR
Pressure Reactor Trip — SBLOCA consists of uncertainties for the
pressure transmitter, L.ead/Lag module and bistable. Per Section 6.4,
the loop uncertainty is evaluated under accident environmental
conditions.
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Sa’ + LLa’ + Ba® + Sd* + LLd* + Bd®

+Sm? + LLm? + Bm? + Sv? + LLv? + Bv?

TLE, ppsioca =% |+Sp? + LLp? + Bp? +St,” + LLt> + Bt  + Biases
+Sh? + LLh? + Bh? +Sr” + LLr* + Br? ‘

+ Ssaz2 +LLs* + Bs® + Sspe” + Sope?
' (Eq7.1.2-3)

7.1.2.4 Total Low PZR Pressure SI Actuation (TLE|_g))

Per Figure 6.2-1, the total loop error for the Low PZR Pressure SI
Actuation consists of uncertainties of the pressure transmitter and
bistable. Per Section 6.4, the loop uncertainty is evaluated under
accident environmental conditions.

Sa’ +Ba? +Sd? + Bd* +Sm’ + Bm®
+Sv? +Bv? +Sp? +Bp? +St,” + Bt?

TLE g =% .
+Sh? + Bh? +Sr? + Br?

+ Biases (Eq7.1.2-4)

+ Ssaz2 +Bs? + Sspc:2 + Sope2

7.1.2.5 Total Normal Indicator Loop Error (TLEn.nD)

Per Figures 6.2-1 and 6.2-2, the total error for the PZR Pressure
Indication consists of pressure transmitter, Current-to-Current
Converter and indicator at normal operating conditions (see Section
6.4).

Sa’ + I/Ia® + Ia® + Sd? + I/Id* + Id?

+Sm? + VIm? + Im? + Sv? + VIv? + Iv?

+Sp? + I/Ip* + Ip? +StnZ + 112 + 18 .+ Biases
|l Sh? + ¥In? + 1h? + S¢% + VIr? + Ir?

+ Ssn2 +1/1s* +1s? + Sspe” + Sope? + Irea’ + PAn2

TLE o

Il
I+

(Eq. 7.1.2-5)

7.1.3 As-Found Tolerance Equation Summary

As-Found Tolerances are calculated independently for each of the loop
components. The equations shown are adapted from Section 3.3.8.6 of
Reference G.1 for use in this calculation.

7.1.3.1 Sensor As-Found Tolerance (SAF)

The acceptable As-Found Tolerance for the Sensor is calculated by
the following equation:
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SAF =+ ,/Sv? + Sd* +Sm’ (Eq. 7.13-1)
where:
Sv = Sensor Tolerance

Sd = Sensor Drift
Sm = Sensor M&TE error

Bistable As-Found Tolerance (BAF)

The acceptable As-Found Tolerance for the Bistable is calculated by
the following equation:

BAF =+ /By + Bd’ + Bm’ (Eq. 7.1.3-2)
where:
Bv = Bistable Tolerance

Bd = Bistable Drift
Bm = Bistable M&TE error
Current-to-Current Converter As-Found Tolerance (I/IAF)

The acceptable As-Found Tolerance for the I/I Converter is calculated
by the following equation:

VIAF = + IIV? + V1d +1/Im? (Eq. 7.1.3-3)

where:

I/Iv. =11 Converter Setting Tolerance
I/Id =11/ Converter Drift
I/Im = I/1 Converter M&TE error

Lead/Lag Module As-Found Tolerance (LLAF)

The acceptable As-Found Tolerance for the Lead/Lag Module is
calculated by the following equation:

LLAF =+ \/LLv? + LLd® + LLm’ (Eq. 7.1.3-4)

where:

LLv = Lead/Lag Module Setting Tolerance
LLd = Lead/Lag Module Drift
LLm = Lead/Lag Module M&TE error

Indicator As-Found Tolerance (IAF)

The acceptable As-Found Tolerance for the indicator is calculated by
the following equation:
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IAF =+ /Iv? + 1d? + Im? (Eq. 7.1.3-5)

where:

Iv = Indicator Setting Tolerance
Id = Indicator Drift
Im = Indicator M&TE error

7.1.4 As-Left Tolerance Equation Summary

As-Left Tolerances are calculated independently for each of the loop
components. The equations shown are adapted from Section 3.3.8.6 of
Reference G.1 for use in this calculation.

7.1.4.1

7.1.4.2

7.1.4.3

7.1.4.4

Sensor As-Left Tolerance (SAL)

The As-Left Tolerance for the Sensor is equal to the setting tolerance:
SAL =+ Sv (Eq. 7.1.4-1)

Where:

Sv = Sensor Setting Tolerance

Bistable As-Left Tolerance (BAL)

The As-Left Tolerance for the Bistable is equal to the setting
tolerance:

BAL =+ Bv (Eq. 7.1.4-2)

Where:

Bv = Bistable Setting Tolerance

Current-to-Current Converter As-Left Tolerance (I/IAL)

The As-Left Tolerance for the I/1 Converter is equal to its setting
tolerance:

VIAL =+ Vlv , (Eq. 7.1.4-3)

Where:
I/Iv = I/T Converter Setting Tolerance

Lead/Lag Module As-Left Tolerance (LLAL)

The As-Left Tolerance for the Lead/Lag Module is equal to its setting
tolerance:

LLAL =+LLv (Eq. 7.1.4-4)

Where:
LLv = Lead/Lag Module Setting Tolerance
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7.1.4.5 Indicator As-Left Tolerance (IAL)

The As-Left Tolerance for the Indicator is equal to its setting
tolerance:

JAL =+ Iv (Eq. 7.1.4-5)

Where:

Iv = Indicator Setting Tolerance

Limiting Trip Setpoint (LTSP) Equation Summary

Per Section 3.3.8.4 of Reference G.1, when a setpoint is approached from one
direction and the uncertainties are normally distributed, a reduction factor of
1.645/1.96 = 0.839 may be applied to a 95/95 (95% probability at a 95%
confidence level) TLE. The reduction factor should only be applied to the
random portion of the TLE that has been statistically derived using the SRSS
method. Therefore, this calculation expands upon the methodology of DG-101
(Reference G.1), and separates the TLE into random and bias terms in order to
apply the reduction factor solely to the random portion of the TLE.

For a process increasing toward the analytical limit, the calculated Limiting Trip
Setpoint is as follows:

LTSP?T = AL + [(0.839)* TLEum + TLEyus IPS (Eq. 7.1.5-1)

For a process decreasing from normal operation toward the analytical limit, the
calculated Limiting Trip Setpeint is determined as follows:

LTSPY = AL + [(0.839)* TLEgn" + TLEpiss'JPS (Eq. 7.1.5-2)

Per Section 3.3.8.4 of Reference G.1, when a setpoint is not approached from one
direction or is approached from both directions, the setpoint is determined by
subtracting (or adding for a decreasing setpoint) the total loop error from the
analytical limit. Per Section 3.4 of Reference G.1, for a process without an
Analytical Limit (AL), a limiting value established by system design
requirements is considered a Process Limit (PL) and is used for the setpoint
determination. The calculated setpoint (SP) is as follows:

Increasing Setpoints ~ SPT =PL + (TLE * PS) (Eq. 7.1.5-3)
Decreasing Setpoints ~ SPY =PL + (TLE" * PS) (Eq. 7.1.5-4)

Operability Limit (OL) Equation Summary

Per Section 3.3.8.2 of Reference G.58, the Operability Limit (OL) is defined as a
calculated limiting value that the As-Found bistable setpoint is allowed to have
during a Technical Specification surveillance Channel Operational Test (COT),
beyond which the instrument channel is considered inoperable and corrective
action must be taken. Two OLs are calculated, one on each side of the FTSP as-
left tolerance band, incorporating a calculated 3-sigma (3o) drift value. A
channel found drifting beyond its 3o drift value is considered to be operating
abnormally (i.e., is inoperable).
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Per Section 3.3.8.4 of Reference (.58, the OL on each side of the FTSP is
calculated as follows:

OL" = FTSP + [RAL? + Rds;’] " (Eq. 7.1.6-1)
OL" = FTSP - [RAL® + Rds,’]" (Eq. 7.1.6-2)
Where:

the FTSP is expressed in percent of span

OL" is the Operability Limit above the FTSP

OL is the Operability Limit below the FTSP

RAL is the rack as-left tolerance (typically the bistable tolerance)
Rd;, is the 3o rack drift value determined as follows:

Rds, = (1.5) Rdyo (Eq. 7.1.6-3)

The rack drift value (Rd,;) is the 2-sigma drift value for components checked
during the COT, typically the bistable drift.

Channel Check Tolerance (CCT) Equation Summary

Per Reference G.1, the channel check tolerance (CCT) represents the maximum
expected deviation between channel indications that monitor the same plant
process parameter. The CCT is determined for instrument loops that require a
qualitative assessment of channel behavior during operation. This assessment
involves an observed comparison of the channel indication/status.

As stated in Section 3.3.8.7 of Reference G.1, the CCT is determined by
combining the reference accuracy (a), setting tolerance (v), drift (d), and
readability (rea) of each device, including the sensor, in the indication loop. A
channel check involves a comparison of two indications independent of the
number of redundant loops. The channel check tolerance is the combination of
these uncertainties (in % span) using the SRSS method shown below:

(Sa? + I/1a? + Ja? + Sd? + 1/1d* + 1d? + Sv? + I/Iv?
CCT = (+ IV +Irea®) ,, +(Sa* + I/la® + 1a® + Sd” + /Id* + Id*> (Eq.7.1.7-1)

inda

+Sv: + VIv? + Iv? +Irea?), 4
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7.1.8 Scaling

Per Reference G.45, for an instrument with a linear input and output relationship,
the output signal can be determined as follows:

y-y1 =m*(x-x;) (Eq. 7.1.8-1)

m =(y2-y1)/(x2-%x) (Eq. 7.1.8-2)

y =m*(x-x))*y) (Eq. 7.1.8-3)
Where:

X . = Process value variable, a known input (psig)

X = Process value variable, at 0 % span (psig)

X2 = Process value variable, at 100 % span (psig)

y = Analog value variable, an unknown output (mAdc)

Y1 = Analog value at 0 % span (mAdc)

Y2 = Analog value at 100 % span (mAdc)

m = Slope, or gain of the function, scale factor

- Drift Considerations

The drift values established in References C.3, C.5, C.7 and C.8 will be utilized for the
transmitters, bistables, Lead/Lag modules and indicators.

Use of the aforementioned drift value (as design input to this calculation) is based on
justification provided by Engineering Evaluation 2005-0006 (Ref. C.9). This evaluation
reviews the station’s M&TE and M&TE control programs, based on requirements
imposed by the methodology used to prepare instrument setpoint and uncertainty
calculations for the station (Ref. G.1). The evaluation concludes that the station’s M&TE
and M&TE control programs have remained equivalent or improved since the drift
calculations were initially prepared, and therefore, renders the drift calculations
acceptable for use in current (present-day) calculation revisions performed for the station.

Multiple Analytical Limits Considerations

In the case where multiple Analytical Limits have been identified pertaining to one
setpoint, the Limiting Trip Setpoint associated with each Analytical Limit will have to be
calculated. The worst-case Limiting Trip Setpoint will be established and shall be
bounded by the selected Field Trip Setpoint.

Margin-to-Trip Evaluation

A “margin-to-trip” analysis is performed to determine the peak value of a particular
process parameter during design basis transient conditions for which the reactor is not
expected to trip (Reference G.52). The peak value will be compared to the FTSP, with an
allowance for instrument uncertainty under normal environmental conditions, to
demonstrate that a reactor trip is not expected during the design basis transient condition
of interest. Therefore,



Increasing Setpoint:

Margin-to-Trip = FTSP — (TLE*PS)
Margin-to-Trip > Peak Process Parameter

Decreasing Setpoint:

Margin-to-Trip = FTSP + (TLE*PS)
Margin-to-Trip < Peak Process Parameter
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(Eq. 7.4-1)

(Eq. 7.4-2)
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80 BODY OF CALCULATION

8.1

Device Uncertainty Analysis.

This section will determine all applicable uncertainties for the devices that comprise the
PZR Pressure Instrumentation Loops shown in Figures 6.2-1 and 6.2-2.

From Section 3.3.4.3 of Reference G.1, the drift values calculated from As-Found/As-
Left instrument calibration data normally include the error effects under normal
conditions of drift, accuracy, power supply, plant vibration, calibration temperature,
normal radiation, normal humidity, M&TE used for calibration, and instrument
readability. If it is determined that the calibration conditions are indicative of the normal
operating conditions, the environmental effects need not be included separately. All
device uncertainty terms are considered random and independent unless otherwise noted.

Per References P.2 — P.5, P.7 — P.14, all the cofnponents in the loops are individually
calibrated.

8.1.1 Sensor Accuracy (Sa)

Reference C.3 has determined the historical drift values for the PZR Pressure
Transmitters. Per Reference G.1, when drift error values have been statistically
derived from As-Found/As-Left calibration data, the Sensor Accuracy of the
transmitter is included in the instrument drift value. Therefore,

Sa =1 0.000 % span

8.1.2 Sensor Drift (Sd)

Reference C.3 has determined the historical drift values for the PZR Pressure
Transmitters. Per SR 3.3.2.8 and 3.3.1.11 of Technical Specifications (Ref. G.2)
the channel calibration is performed every 22.5 months (18 months plus 25%
allowance). Per Reference C.3, Table 8.2, the 95/95 Sensor Drift value
(conservatively using the two-year value) is given as + 0.844 % span with no
bias.

Sd =1 0.844 % span
Bias =1 0.000 % span

8.1.3 Sensor M&TE (Sm)

Reference C.3 has determined the historical drift values for the PZR Pressure
Transmitters. Per Reference G.1, when drift error values have been statistically
derived from as-found/As-Left calibration data, the Sensor M&TE effects of the
transmitters is included in the instrument drift value. Therefore,

Sm =4 0.000 % span
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Sensor Setting Tolerance (Sv)

Per References P.13, P.14 and Assumption 5.1.2, the sensor setting tolerance is +
0.20 mAdc, and the calibrated span is 40 mAdc (Section 6.8). Therefore,

Sv = (sensor setting tolerance/calibrated span) * 100%
Sv = (£ 0.20 mAdc/40 mAdc) * 100%
Sv ‘=1 0.500 % span

Sensor Power Supply Effect (Sp)

Reference C.3 has determined the historical drift values for the PZR Pressure
Transmitters. Per Reference G.1, when drift error values have been statistically
derived from As-Found/As-Left calibration data, the Sensor Power Supply Effect
of the transmitters is included in the instrument drift value. Therefore,

Sp '=%0.000 % span

Sensor Temperature Effect (St, and St,)

From Table 6.3-1, the PZR Pressure Transmitters are Foxboro Model N-E11GM- -

HIE1-BEL with an upper span limit of 2000 psig (Ref. V.6). The calibrated span
is 800 psi (Section 6.8), which is 40% of the upper span limit.

The Temperature Effect specified in Reference V.6 consists of:

e azero shift span error of & 2.5 % per 100 °F for a calibrated span
between 20% and 50% of max span (or upper span limit), and

s aspan error of + 1.25 % per 100 °F.
These errors are combined using the SRSS method per Reference G.1.

From Section 6.4.1, the transmitters are located in the Containment Building
where the normal ambient temperature range is 65-to 120 °F.

Zero Shift error (St.zgro) at normal conditions (65 to 120 °F)

Stzero == (2.5 % span/100 °F) * (120 — 65 °F)
St—ZERO =+1375% span

Span error (St.span) at normal conditions (65 to 120 °F)

Stspan = * (1.25 % span/100 °F) * (120 — 65 °F)
Stspan =2 0.688 % span

Sensor Temperature Effect at normal conditions (65 to 120 °F) (St,)

St, == [(Stzero)’ + (Stsean)’]"* .
St,  ==[(1.375 % span)’ + (0.688 % span)*]"?
St, =%1.538 % span '

Per Section 6.4.1, the transmitter accident temperature range is 65 to 180 °F.
Zero Shift error (Stzgro) at accident conditions (65 to 180 °F)

Stzero =+ (2.5 % span/100 °F) * (180 — 65 °F)
Stzero =+ 2.875 % span
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Span error (St.span) at accident conditions (65 to 180 °F)

St.span = (1.25 % span/100 °F) * (180 — 65 °F)
Stspan =t 1.438 % span

Sensor Temperature Effect at accident conditions (65 to 180 °F) (St,)

St, == [(Stzero)’ + (Stsean)’1”
St, == [(2.875 % span)® + (1.438 % span)*]"?
St, =+ 3.215 % span -

Sensor Humidity Effect (Sh)

Per Section 3.3.3.20 of Reference G.1, changes in ambient humidity have a
negligible effect on the uncertainty of the instruments used in this calculation.
Therefore,

Sh =1 0.000 % span

Sensor Radiation Effect (Sr)

Reference C.3 has determined the historical drift values for the PZR Pressure
Transmitters. Per Reference G.1, when drift error values have been statistically
derived from As-Found/As-Left calibration data, the normal Sensor Radiation
Effect of the transmitters is inclided in the instrument drift value.

Sr =1 0.000 % span

Sensor Seismic Effect (Ss, and Ss,)

Reference C.3 has determined the historical drift values for the PZR Pressure
Transmitters. Per Reference G.1, when drift error values have been statistically
derived from As-Found/As-Left calibration data, the effect of normal vibration is
included in the instrument drift value. Therefore,

Ss, =1 0.000 % span

The PZR Pressure Reactor Trip is a variable included in Table 7.1-1, and
therefore, seismic effect must be evaluated. Reference C.11 states that the PZR
Pressure Transmitters are qualified transmitters and the seismic effect during and
after a seismic event is + 1 % span. Since the High PZR Pressure Reactor Trip
mitigates the loss of load event (see Section 6.7.2), the seismic effect must be
included, per Table 7.1-1. Per Table 7.1-1 the seismic effect must also be
included for the Low PZR Pressure Reactor Trip (‘dropped rod’ case only).
Therefore, :

Ssay =1 1.000 % span
Per Table 7.1-1, Low PZR Pressure Reactor Trip Setpoint (SBLOCA case only)
and SI actuation do not require the evaluation of a seismic uncertainty term.

Therefore,

Ss.2 =1 0.000 % span
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Sensor Static Pressure Effect (Sspe)

Per Reference G.1, Section 3.3.4.11, static pressure effects due to change in
process pressure only apply to differential pressure instruments in direct contact
with process. Therefore,

Sspe =10.000 % span

Sensor Overpressure Effect (Sope)

The PZR Pressure Transmitters are rated for a maximum overrange pressure of
3000 psig (Ref. V.6), which is well above the maximum PZR operating pressure
of 2250 psia (Ref. G.22). Therefore, the sensor overpressure effect is considered
negligible.

Sope = 0.000 % span

Bistable Accuracy (Ba)

References C.5 and C.7 have determined the historical drift values for Foxboro
Model 63U-AC and 63U-BC bistables. Per Reference G.1, when drift error
values have been statistically derived from As-Found/As-Left calibration data,
the Accuracy of the bistable is included in the instrument drift value. Therefore,

Ba =4 0.000 % span

Bistable Drift (Bd)

From References P.2 — P.5 and P.7 — P.10, the bistables are separately calibrated
every 92 days or quarterly. References C.5, Table 8.1 and C.7, Table 8.2 have
determined the historical drift values for Foxboro Model 63U-AC and 63U-BC
bistables, respectively and the quarterly 95/95 Bistable Drift values (no bias) are:

Bdac =10.222 % span
Bdgc =%0.212 % span

The drift value for Foxboro Model 63U-AC is used as the bounding drift value
for both types of bistables. Therefore,

Bd =+ 0.222% span
Bias =%0.000 % span

Bistable M&TE Effect (Bm)

References C.5 and C.7 have determined the historical drift values for Foxboro

‘Model 63U-AC and 63U-BC bistables. Per Reference G.1, when drift error

values have been statistically derived from As-Found/As-Left calibration data,
the M&TE Effect of the bistables is included in the instrument drift value.
Therefore,

Bm =1 0.000 % span
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Bistable Setting Tolerance (Bv)

From References P.2 — P.5 and P.7 — P.10, the current bistable setting tolerances

are one-sided around the FTSP, as follows:

1(2)PC-429A
1(2)PC-430A
1(2)PC-431A
1(2)PC-429D
1(2)PC-430F
1(2)PC-4311

1(2)PC-429E
1(2)PC-430H
1(2)PC-431J

1(2)PC-429C
1(2)PC-430E
1(2)PC-431G
1(2)PC-449A

However, per Assumption 5.1.2, these values are to be converted to symmetrical

+0.0/- 0.002 Vdc
+0.0/- 0.002 Vdc
+0.0/- 0.002 Vde
+0.0/- 0.002 Vdc
+0.0/- 0.002 Vdc
+0.0/- 0.002 Vdc
+0.002/- 0.0 Vdc
+0.002/- 0.0 Vdc
+0.002/- 0.0 Vdc

+0.002/- 0.0 Vdc

+0.002/- 0.0 Vdc
+0.002/- 0.0 Vdc

- +0.002/- 0.0 Vdc

(High Pressure Trip)
(High Pressure Trip)
(High Pressure Trip)
(SI Unblock) .

(SI Unblock)

(SI Unblock)

(Low Pressure Trip)
(Low Pressure Trip)
(Low Pressure Trip)
(S

(SD)

(SD)

- (Low Pressure Trip)

as-left tolerances of +0.002 Vdc. Per Section 6.8, the calibrated span is 0.4 Vdc.

Therefore,
Bv = (bistable setting tolerance/calibrated span) * 100%
Bv = (£ 0.002 Vdc/0.4 Vdc) * 100%
Bv =+ 0.500 % span

Bistable Power Supply Effect (Bp)

References C.5 and C.7 have determined the historical drift values for Foxboro
Model 63U-AC and 63U-BC bistables. Per Reference G.1, when drift error
values have been statistically derived from As-Found/As-Left calibration data,

the Power Supply Effect of the bistables is included in the instrument drift value.

Therefore,
Bp =10.000 % span
Bistable Temperature Effect (Bt)

As stated in Section 6.4.2, the bistables are located in the Control Room, which
has an ambient temperature between 65 °F to 120 °F (for trip actuation). From
vendor information (Ref. V.1 and V.2), the bistable has an operating range of
+40°F to +120°F with no associated temperature effect. Therefore,

Bt =+ 0.000 % span

Bistable Humidity Effect (Bh)

Per Section 3.3.3.20 of Reference G.1, changes in ambient humidity have a
negligible effect on the uncertainty of the instruments used in this calculation.

Therefore,

Bh = 0.000 % span
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Bistable Radiation Effect (Br)

Per Section 6.4.2, the bistables are located in the Control Room, which has a mild
radiological environment during normal and accident conditions. References C.5
and C.7 have determined the historical drift values for Foxboro Model 63U-AC
and 63U-BC bistables. Per Reference G.1, when drift error values have been
statistically derived from As-Found/As-Left calibration data, the Radiation Effect
of the bistables is included in the instrument drift value. Therefore,

Br =1 0.000 % span

Bistable Seismic E.ffect (Bs)

There is no seismic effect provided by the vendor for the bistables (Ref. V.1 and
V.2). Per Section 3.3.4.10 of Reference G.1, the effects of seismic or vibration
events for non-mechanical instrumentation are considered zero unless vendor or
industry experience indicates otherwise. Therefore,

Bs =1 (.000 % span

Lead/Lag Module Accuracy (1.La)

Per References G.23 through G.30, the accuracy of the Lead/Lag modules is
1+ 0.2 mAdc. Section 6.8 indicates that the output span of the module is 40
mAdc. Therefore, '

LLa = (module accuracy/calibrated span) * 100%
LLa =(%0.2 mAdc/40 mAdc) * 100% span

LLa =10.500 % span

Lead/Lag Module Drift (LLd)

Reference V.5 does not provide drift specification for the Lead/Lag module. Per
Section 3.3.3.15 of Reference G.1, when drift is not specified by the vendor, the
accuracy of the component is used as the drift for the entire calibration period.
Therefore

LLd =10.500 % span

Lead/Lag Module M&TE Effect (LLm)

Per References P.11 and P.12, the PZR Pressure Lead/Lag modules are calibrated
using a multimeter appropriate for 0.1-0.5 Vdc at the module input and output
(due to a 10-Q resistor connected across the calibration point per Ref. D.6 —
D.13). The M&TE effect is due to the multimeter used at the module input and
output. According to calibration procedure ICI-12 (Ref. P.15), the following
M&TE are capable of performing this measurement.

For the HP 34401 A multimeter (6.5 digit display, 1.0 Vdc range) (Ref. V.9):

RA e = £ (0.0040 % reading + 0.0007 % range)
RAme =1 {0.0040 % (0.5 Vdc) + 0.0007 % (1.0 Vdc)]
RAme 1 0.000027 Vdc

il
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RAgq =0
RDee =+ 0.000001 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = +/RA% e + RA g +RD e

LLmg,  =+4/0.000027% + 0% + 0.000001> =+ 0.000027 Vdc

LLmpp =1+ 0.000027 Vdc * (100% span / 0.4 Vdc)
LLmpgp =+ 0.0068 % span
For the Fluke 45 multimeter (5 digit display, 3.0 Vdc range)
RAnte =1+ 0.025% reading
RA e =1 0.025% reading * 0.5 Vdc
RA =+0.000125 Vdc
RAsld =0
RD e =12 DG *0.0001 Vdc
RDpe =+ 0.0002 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = i'\'RAzmte +RA25‘d +RD2mle

LLm,; = £+0.000125% + 07 +0.0002? =+ 0.000236 Vdc

LLmys = uncertainty * (100% span / calibrated span)
LLmys =1 0.000236 Vdc * (100% span / 0.4 Vdc)
LLmys =20.059 % span

For the Fluke 8842 A multimeter (6.5 digit display. 2.0 Vdc range)

RAme =+ 0.003% reading

RA e =+ 0.003% reading * 0.5 Vdc
RAme =+ 0.000015 Vdc

RAstd =0

RDyee =42 DG * 0.00001 Vdc

RD e =+ 0.00002 Vdc

* From Section 3.3:4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

2 2
m = i\/RAzmlc‘f‘M std + RD“mee

LLmgg,, =+ Jo.ooomsz + 0% + 0.00002> =+0.000025 Vdc

LLmggs; = uncertainty * (100% span / calibrated span)
LLmggs, =+ 0.000025 Vdc * (100% span / 0.4 Vdc)
Lngg42 =1 0.00625 % Span
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The worst case and bounding input and output M&TE error is LLmgs = +0.059%
span.

The total M&TE uncertainty for the calibration of the Lead/Lag Module is

calculated using the multiple M&TE equation given in Section 3.3.4.4 of
Reference G.1:

[ 2 2 2
m = £4/m +m, +...m,

LLm = +,/0.059% +0.059°

LLm =1 0.083 % span’

Lead/Lag Module Setting Tolerance (LLv)

Per Ref. P.13, P.14 and Assumption 5.1.2, the Lead/Lag Module setting tolerance
is £ 0.002 Vdc, and the calibrated span is 0.40 Vdc (Section 6.8). Therefore,

-LLv = (module setting tolerance/calibrated span) * 100%
LLv = (x0.002 Vdc/0.4 Vdc) * 100% span

LLv =10.500 % span

Lead/Lag Module Power Supply Effect (LLp)

The vendor does not provide any power supply effect for the Lead/Lag Module
(Ref. V.5). Section 3.3.3.16 of Ref. G.1 states that industry experience with
similar devices should be considered in the absence of vendor data. Review of
similar devices from the same vendor does not provide power supply effect
information. Therefore, the Lead/Lag Module Power Supply Effect is considered
negligible.

LLp =10.000% span

Lead/Lag Module Temperature Effect-(LLt)

The vendor has not provided a temperature effect specification for the Lead/Lag
Module (Ref. V.5). Per Section 6.4.2, the Lead/lag modules are located in the
Control Room, which has an ambient temperature between 65 °F to 120 °F (for
trip actuation). From the vendor information in Reference V.5, the Lead/Lag
Module is specified to operate in an ambient temperature range of 40 to 120 °F
with no associated temperature effect. Therefore,

LLt =%0.000% span

Lead/Lag Module Humidity Effect (LLh)

Per Section 3.3.3.20 of Reference G.1, changes in ambient humidity have a
negligible effect on the uncertainty of the instruments used in this calculation.
Therefore,

LLh =+ 0.000 % span
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Lead/Lag Module Radiation Effect (LLr)

The Lead/Lag modules are located in the Computer Room, which has a mild
radiological environment under all plant conditions. Per Section 3.3.3.21 of
Reference G.1, radiation errors are considered to be included in the drift error.
Therefore,

LLr =20.000 % span

Lead/Lag Module Seismic Effect (LLs)

There is no seismic effect provided by the vendor for the Lead/Lag Module (Ref.
V.5). Per Section 3.3.4.10 of Ref. G.1, the effects of seismic or vibration events
for non-mechanical instrumentation are considered zero unless vendor or
industry experience indicates otherwise. Therefore,

LLs =10.000 % span

Current-to-Current Converter Accuracy (I/1a)

Per Reference V.3, the accuracy of the I/I Converter is + 0.5 % span. Therefore,
IMa =20.500 % span

Current-to-Current Converter Drift (I/1d)

Reference V.5 does not provide a drift specification for the I/I Converter. Per
Section 3.3.3.15 of Reference G.1, when drift is not specified by the vendor, the
accuracy of the component is used as the drift for the entire calibration period.
Therefore,

I1d  =+£0.500 % span

Current-to-Current Converter M&TE Effect (I/Im)

Per Ref. P.11 and P.12, the PZR Pressure I/l Converters are calibrated using a
multimeter appropriate for 0.1-0.5 Vdc at the input (due to a 10-€2 resistor
connected across the calibration point per Ref. D.6 — D.13) and 10-50 mAdc at
the output. The M&TE effect is due to the multimeter used at the isolator input
and output. According to calibration procedure 1CI-12 (Ref. P.15), the following
M&TE are capable of performing this measurement.

HP 34401 A multimeter (6.5 digit display, 1.0 Vdc range) (Ref. V.9) - Input:’

RA R =+ (0.0040 % reading + 0.0007 % range)
RAmee ==+ [0.0040 % (0.5 Vdc) + 0.0007 % (1.0 Vdc)]
RA e =10.000027 Vdc :
RAstd =0

RDpyee =+ 0.000001 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = i'\/RAzmte +RA25td +RD2m1e
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Vlmy,, = %4/0.0000272 + 0% + 0.000001% =+ 0.000027 Vdc
I/Imyp., =+ 0.000027 Vdc * (100% span / 0.4 Vdc)
I/Imgp., =1 0.0068 % span
Fluke 45 multimeter (5 digit display, 3.0 Vdc range) - Input
RA e =+ 0.025% reading
RA e =+ 0.025% reading * 0.5 Vdc
RA e =+0.000125 Vdc
RAStd = 0
RDmee =12 DG *0.0001 Vdc
RDme =+ 0.0002 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation: ¢

m = i\/RAzmtc +RAzstd +RD2mtc

lm,s, =*4/0.0001257 + 07 +0.0002> == 0.000236 Vdc

[/Imys. = uncertainty * (100% span / calibrated span)
1/Imys.y =+ 0.000236 Vdc * (100% span / 0.4 Vdc)
I/Imys., =1 0.059 % span

Fluke 8842 A multimeter (6.5 digit display, 2.0 Vdc range) - Input
RA 1t =4 0.003% reading
RA e = 0.003% reading * 0.5 Vdc
RAme =4 0.000015 Vdc
RAw =0
RD e =+2 DG * 0.00001 Vdc
RD e =+ 0.00002 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = &/RAZme + RA % +RD e

Vg, = +4/0.000015% + 0 + 0.00002* =1 0.000025 Vdc

I/1mgga; = uncertainty * (100% span / calibrated span)
1/Imggqy =4 0.000025 Vdc * (100% span / 0.4 Vdc)
I/Imggan =+ 0.00625 % span

The worst case and bounding input M&TE error is I/Imys_, = £0.059% span.

Fluke 45 multimeter (5-digit display, 100-mAdc range) - Output

RA e =+ 0.05% reading
RAme =+ 0.05% reading * 50 mAdc
RA e =10.025 mAdc

RAstd =0
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RDe =12 DG * 0.01 mAdc
RDye =10.02 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = i\/RAzmlc +RAzstd +RDzmtc

mg, — =%4/0.025 +0? +0.02% =+0.0320 mAdc
lmys., =+ 0.0320 mAdc * (100% span / 40 mAdc)
1/Imys., =+ (0.080 % span :

HP 34401 A multimeter (6.5 digit display, 100 mAdc ran,ée) (Ref. V.9) - Output:

RA e =+ (0.050 % reading + 0.005 % range)

RA e =+[0.050 % (50 mAdc) + 0.005 % (100 mAdc)]
RA e =+ 0.030 mAdc

RAstd =0

RD,e =+ 0.0001 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = +4/RAme +RA%g +RDme

Vimye, =4/0.0302 + 0% +0.0001> =+0.030mAdc

Vimyp.; =+ 0.030 mAdc * (100% span / 40 mAdc)
Vimyp.o =2 0.075 % span

The worst case and bounding output M&TE error is I/Imys.; = £0.080 % span.
The total M&TE uncertainty for the calibration of the Lead/Lag Module is

calculated using the multiple M&TE equation given in Section 3.3.4.4 of
Reference G.1:

2 2 2
m = i\/m, +m," +...m,

Vim  =4,/0.059 +0.080°

I/Im =10.099 % span

Current-to-Current Converter Setting Tolerance (I/1v)

Per Ref. P.11, P.12 and Assumption 5.1.2, the setting tolerance of the I/ -
Converter is + 0.1 mAde, and the calibrated span at the output is 40 mAdc
(Section 6.8). Therefore,

I/Iv = + (setting tolerance / calibrated span) * 100%
Vlv =+ (0.1 mAdc /40 mAdc) * 100%
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v =+0.250 % span

Current-to-Current Converter Power Supply Effect (1/Ip)

From Reference G.8, the I/I Converter has been shown to experience a random
power supply effect caused by the non-regulated portion of the internal 50-volt
power supply. This primarily affects only the /I Converters or current isolators.
Therefore, per Assumption 5.1.1,

~IIp  =%1.000 % span

Current-to-Current Converter Temperature Effect (I/1t)

Per Section 6.4.2, the Current-to-Current Converters are rack components located
in the Control Room, which has an ambient temperature between 65 °F to 85 °F
(for Tech Spec surveillance). From vendor information (Ref. V.3), the I/]
Converter has an operating range of +40°F to +120 °F with no associated
temperature effect. Therefore, the temperature effect is considered negligible.

VIt  =%0.000 % span

Current-to-Current Converter Humidity Effect (I/Th)

Per Section 3.3.3.20 of Reference G.1, changes in ambient humidity have a
negligible effect on the uncertainty of the instruments used in this calculation.
Therefore,

I/Th  =10.000 % span

Current-to-Current Converter Radiation Effect (I/Ir)

The I/I Converters are located in the Control Room, which has a mild
radiological environment under all plant conditions. Per Section 3.3.3.21 of
Reference G.1, radiation errors are considered to be included in the drift error.
Therefore,

I/Ir =1 0.000 % span

Current-to-Current Converter Seismic Effect (I/Is)

There is no seismic effect provided by the vendor for the I/I Converter (Ref.
V.3). Per Section 3.3.4.10 of Reference G.1, the effects of seismic or vibration
events for non-mechanical instrumentation are considered zero unless vendor or
industry experience indicates otherwise. Therefore,

I/Is =% 0.000 % span

Indicator Aceuracy (Ia)

Reference C.8 has determined the historical drift values for the indicator. Per
Reference G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the Accuracy of the indicator is included in the
drift value. Therefore,
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Ia =1 0.000 % span

Indicator Drift (Id)

Per References P.11 and P.12, the PZR Pressure Indicators are Westinghouse
HX-252 and they are calibrated individually. Reference C.8 is the As-Found/As-
Left drift analysis for Westinghouse HX-252 indicators that are either string
calibrated with Foxboro 66BC-O isolators or individually calibrated. Although
the drift analysis performed in Reference C.8 does not specifically include the
As-Found/As-Left data of the PZR Pressure Indicator, the 95/95 drift value
calculated for an individually calibrated Westinghouse HX-252 indicator therein
is considered representative of the indicators experienced at PBNP. Since the
PZR Pressure Indicator are calibrated every 18 months (Ref. P.11 and P.12), the
100%, 2-year 95/95 drift value (Table 8.2 of Ref. C.8) is conservatively used.
Therefore,

Id =1 1.028 % span
Bias =1 0.000 % span

Indicator M&TE Effect (Im)

Reference C.8 has determined the historical drift values for the indicator. Per
Reference G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the M&TE Effect of the indicator is included in
the drift value. Therefore, i

Im =1 0.000 % span

Indicator Setting Tolerance (Iv)

Per References P.11, P,12 and Assumption 5.1.2, the setting tolerance is + 0.8
mAdc, and the calibrated span is 40 mAdc (Section 6.8). Therefore,

Iv = % (setting tolerance / calibrated span) * 100%
Iv =+ (0.8 mAdc / 40 mAdc) * 100%
Iv =+2.000 % span '

Indicator Power Supply Effect (Ip)

Reference C.8 has determined the historical drift values for the indicator. Per
Reference G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the Power Supply Effect of the indicator is
included in the drift value. Therefore,

Ip - =t 0.000 % span

Indicator Temperature Effect (It)

Per Section 6.4.2, the indicators are rack components located in the Control
Room, which is environmentally controlled between 65 °F to 85 °F (for Tech
Spec surveillance). The vendor information (Ref. V.7) does not provide
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temperature effects for the indicators. Per Reference G.34, the temperature effect
is included in the drift value. Therefore,

It =+ 0.000 % span

Indicator Humidity Effect (1h)

Per Section 3.3.3.20 of Reference G.1, changes in ambient humidity have a
negligible effect on the uncertainty of the instruments used in this calculation.
Therefore, '

Ih =1 0.000 % span

Indicator Radiation Effect (Ir)

Per Section 6.4.2, the indicators are located in the Control Room, which has a
mild radiological environment under all plant conditions. Reference C.8 has
determined the historical drift values for the indicator siring. Per Reference G.1,
when drift error values have been statistically derived from As-Found/As-Left
calibration data, the Radiation Effect of the indicator string is included in the drift
value. Therefore,

Ir =% 0.000 % span

Indicator Seismic Effect (Is)

There is no seismic effect provided by the vendor for the indicators (Ref. V. 7).
Vendor information also shows that the indicators are seismically qualified with
no additional seismic effect specified. Therefore,

Is =% 0.000 % span

Indicator Readability Effect (Irea)

Reference C.8 has determined the historical drift values for the indicator. Per
Reference G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the Readability Effect of the indicator is included
in the drift value. Therefore,

Irea =+ 0.000 % span

Process Error (PE)

The uncertainties due to process considerations take into account transmitter
calibration values, transmitter mounting elevation and sensing line density
variations caused by the ambient temperature changes. The Process Error is
conservatively considered as a bias.

Per Section 8.1 of Reference C.6, the height of the water leg of each of the
transmitters is as shown below:
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Water Leg Height
PT-429 PT-430 PT-431 PT-449
Unit 1 279.25” 288.25” 276.25” 294.25”
Unit 2 285.75” 285.25” 279.25” 285.25”

The height varies from the maximum height of 294.25” (1PT-449) to a minimum
height of 276.25” (1PT-431). Therefore, these limits are used as the bounding
limits for the instrument loops.

Per Section 8.2 of Reference C.6, the transmitter calibration is applicable to
water at 68 °F with a head correction of 10.6 psig. Section 6.4.1 of this
calculation indicates that the transmitters are located inside the Containment
Building, where the ambient temperature, and hence the water leg temperature,
varies from 65 °F to 120 °F during normal operation, and up to 180 °F during an
accident condition.

Per Section 6.8, the transmitter calibrated span is 800 psi.

The process error due to the density difference between the transmitter
calibration temperature of 68 °F (62.3146 1b/ft’) (Ref. G.5) and the minimum
operating temperature of 65°F (62.3344 1b/ft’) is small and considered negligible.
The largest error will occur when the ambient temperature swings to the
maximum normal and accident temperatures.

Normal Operating Conditions

Per Reference G.5, the density at the maximum operating temperature of 120 °F
is, ’

P120 = 61.7093 Ib/ft’
The head correction (Hjzp.max) at the maximum water leg height 0of 294.25” is

Hizomax = 294.25” * 61.7093 Ib/ft’ * 0. 0005787 ft'/in’
Hizomax = 10.508 psi

The head correction (H;5o.mm) 2t the minimum water leg height 0of 276.25” is

Hpommn = 276.257 * 61.7093 Ib/ft® * 0.0005787 £t*/in’
Hl20~MIN =9.865 pSl

The Process Error (PE) is,
PE = (Indicated Value — Ideal Value) * 100% span / calibrated span

PE;20max = (10.508 psi — 10.6 psi) * 100% span / 800 psi
PE]ZQ.MAX =-0.012 % span

PEiomm = (9.865 psi— 10.6 psi) * 100% span / 800 psi
PEjomm =-0.092 % span

From the above, the bounding process error under normal conditions is -0.092 %
span and considered as a bias. Therefore,

PE, =-0.092 % span

Accident Conditions

Per Reference G.S, the density at the maximum accident condition of 286 °F is,
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Pas6 = 57.7533 1b/ft’
The head correction (H,max) at the maximum water leg height of 294.25” is

Homax  =294.25” * 57.7533 Ib/ft’ * 0.0005787 ft3/1n
Ha-MAX =9.834 pSl

The head correction (H,nvv) at the minimum water leg height of 276.25” is

Homw = 276.257 * 57.7533 Ib/ff® * 0.0005787 ft/in’
Ha—MIN =90,233 pSl

The Process Error (PE) is,
PE = (Indicated Value — Ideal Value) * 100% span / calibrated span

PE.max = (9.834 psi— 10.6 psi) * 100% span / 800 psi
PEa-MAX =-0.096 % span

PE.mmw =1(9.233 psi ~ 10.6 psi) * 100% span / 800 psi
PE.mvmw  =-0.171 % span

From the above, the bounding process error under accident conditions is -0.171
% span and considered as a bias. Therefore,

PE, =-0.171 % span

Ambient Pressure (PA) Effect

The transmitters are located in the Containment Building (Section 6.4.1). Per
Reference V.6, the Foxboro N-E11GM transmitters have one side of the sensing
bellows vented to the atmosphere. According to Technical Specification 3.6.4,
(Ref. G.2), the containment ambient pressure is normally maintained at + 2 psig
and per Section 6.8, the transmitter calibrated span is 800 psi. Since the
containment pressure varies randomly, the ambient pressure effect during normal
operation is also treated as a random error. Therefore,

PA, =(2.0psig* 100 % span) / 800 psi
PA, =210.250 % span

In the event of a high energy line break (HELB) in containment, such as a
LOCA, the containment pressure could exceed the normal 2 psig limit. Since
some increase in pressure is expected following any HELB, this ambient pressure
effect during accident conditions should be considered a bias. In such a situation,
the protective functions of interest are the low pressurizer pressure reactor trip
and the low pressurizer pressure safety injection, both of which involve
decreasing pressurizer pressure. The effect of increased containment pressure is
to make the indicated value of pressurizer pressure less than ideal and, thus, to
bring it closer to the actuation setpoint. It is therefore conservative to ignore the
accident ambient pressure effect. However, per Sections 6.6 and 6.10, the same
conditions cause both the accident ambient pressure and the insulation resistance
effects. The accident ambient pressure bias is therefore calculated to offset the
insulation resistance bias, per Section 7.1.2.

Attachment G calculates the accident ambient pressure to be 15 psig, therefore,
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Error = Indicated Value — Ideal Value
PA,  =[(-15 psig-0 psig) * 100 % span]/ 800 psi
PA, =-1.875 % span

8.1.51 Accident Insulation Resistance Effect (IR)

Leakage currents during accident conditions (HELB or LOCA) cause a reduction
in insulation resistance of the cables, penetrations and splices for the PZR
Pressure loop configuration. The instrument loop is a 10 to 50 mAdc current
loop with a Foxboro N-EI 1GM transmitter. If the leakage current develops in
the loop due to cable insulation degradation, the path is represented as a shunt
resistance in parallel to the transmitter. From References D.14 through D.36 and
P.16 through P.23, the PZR Pressure sensor circuit can be represented as follows:

Figure 8.1.51-1
Signal Transmission Components

Splices at Splices at
Splice Box Penetration

— T
L T

I
| |
| |
| |
e | i §Re
| |
| | : :
| e N 11 . AV |
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The signal transmission components (signal cables, splices and penetrations) are
in the harsh environment (in the containment) and are subject to IR degradation
during an accident.

Penetration

The equivalent circuit schematic representing the above wiring diagram showing
IR leakage path is shown below:

Figure 8.1.51-2 \
Equivalent Circuit Schematic

I IRSPLI é IRCBL < IRSPL2 é IRPEN =R,
—@

where,

1, = Device output current at point of interest.
IRCBL = IR value of the signal cable.
IRSPL = IR value of the splice at the penetration. -



Calculation No. 2009-0001
Revision 0
Page 59 of 112

IRPEN =R value of the penetration cable.
V: = Source Voltage in volts
R. = Input load impedance in ohms

The above circuit (Figure 8.1.51-2) can be further simplified as follows:

Figure 8.1.51-3
Simplified Circuit

where,

1 1
—1—= ! + ! + + (Eq. 8.1.51-1)
R, IRSPL1 IRCBL IRSPL2 IRPEN

[

The signal cables run from the transmitters, through a splice box near the
transmitter, then splice into the electrical penetration assemblies (EPA) and exit
the containment through EPA 1(2)Q19, 1(2)Q24, 1(2)Q5S5 and 1(2)Q56.

The environmental conditions in the containment are defined in Section 6.4.1.

e References G.17, G.18 and P.16 through P.23 indicate that the splices at the
splice box near the transmitter use Raychem Type WCSF-N splices. From
Table 1 of Reference G.50, the lowest IR value is 1.2x10 Q at 314 °F.
Therefore,

IRSPL1 =1.2x10"Q

e From Section 6.8, the longest cable length (from the transmitter to the
penetration) is 175 feet (1PT-429) and the cable is manufactured by Okonite
with silicone rubber insulation and a PVC jacket. Reference G.41, Note 1.1
indicates that specimen 4B of test sample Group 11 tested per Okonite
Company Test Report F-C3694 (Ref. G.40) is representative of the Okonite
cable installed in PBNP. Per Section 5.3 of Reference G.40, Table 3, the
lowest cable insulation resistance measured during LOCA testing at 315 °F
for specimen 4B is 1.9x10°  for 20 feet of cable. Using the longest cable
run of 175 feet to calculate the bounding cable IR value.

IRCBL = (1.9x10° Q) * (20 fv/175 ft) = 2.171x10° Q

s References D.36 and G.35 indicates that the penetration splices are Raychem
Type SFR. Reference G.35 indicates that the splices are tested and qualified
per Westinghouse Report WCAP-7410-L (Ref. G.36). Per Reference G.36,
Section 6, Table 11, at 5-3/4 hours after the start of the test, for the cable and
splices with pair of conductors, the IR value is,

IRSPL2 =0.340x10° Q =3.4x10°Q
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e Per Reference G.39, the electrical penetration assemblies consist of #16
twisted shielded pair cables type 7244-H-002, manufactured by Boston
Insulated Wire and Cable Co. (BIW). Reference G.39 also indicates that 12
feet of cable (pigtail) extend from the inboard end of the penetration
assembly. Per Reference (.43, page 13, the measured IR at 316 °F and 500
Vdc is 8.0x10° Q/foot. Therefore, the IR value of the penetration (IRPEN)
is,

IRPEN = (8.0x10° Q) * (1 f/12 ft) = 6.667x10°

e Per Reference V.4, the nominal output voltage of the power supply is 80
Vdc. Therefore,

Vi =80 Vdc

e From Figure 6.2-1 and References D.1 ~ D.4 and D.6 — D.13, the transmitter
load consists of the Lead/Lag Module, I/I Converter, 2 bistables and four 10-
Q) test resistors (including the one at the transmitter). Per References V1 —
V.3, V.5 and V.6, the input resistance of the Lead/Lag Module is 200 €, the
I/ Converter and the bistables are each 100 Q. Therefore, the load around
the loop is, :

R,  =2000Q+100Q+100Q+ 100 Q +40 Q=540 Q
Substituting the above values into Eq. 8.1.51-1 gives
1 1 I 1 1

+ + +
R, IRSPL1 IRCBL IRSPL2 IRPEN

c

1 1. 1 1 1

= + 5T st 5
R, 12x10" 2171x10° 3.4x10°- 6.667x10

R, =1.095x10° Q

Substituting the above values, together with the minimum inpﬁt current, I, = 10
mAdc (for maximum error) in Equation 1, Appendix G of Reference G.1 gives

_Ve=(R)(1) -

°  R_+R,

;80 —(540)(10x10™)
°1.095x10° +540

I, = 0.000678 A = 0.678 mAdc

Substituting in Equation 2, Appendix G of Reference G.1 to obtain the error in
percent span.
IR =-—I—°——*100%
1 I

max min

0,678

= *100%
50 -10

IR

IR =+1.695 % span
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Device Uncertainty Summary

Calculation No. 2009-0001

8.2.1 Sensor Uncertainties
95/93 Reference
Parameter Uncertainty .
(% span) Section

Sensor Accuracy (Sa) +0.000 8.1.1
Sensor Drift (Sd) +0.844 812
(Bias) + 0.000 o
Sensor M&TE (Sm) % 0.000 8.1.3
Sensor Setting Tolerance (Sv) +0.500 8.1.4
Sensor Power Supply Effect (Sp) + 0.000 8.1.5

St,=+1.538
Sensor Temperature Effect (St) St.=+3215 8.1.6
Sensor Humidity Effect (Sh) + 0.000 8.1.7
Sensor Radiation Effect (Sr) +0.000 8.1.8

Ss,= 0.000
Sensor Seismic Effect (Ss) Ss.; = 3+ 1.000 8.1.9

Ssa2 =1 0.000
Sensor Static Pressure Effect Lo 006 8110
(Sspe)
Sensor Overpressure Effect (Sope) | +0.000 8.1.11

8.2.2 Bistable Uncertainties
95/95
Parameter Uncertainty Refe.rence
: (% span) Section

Bistable Accuracy (Ba) + 0.000 8.1.12
Bistable Drift (Bd) +0.222 8113
(Bias) % 0.000 -
Bistable M&TE (Bm) + 0.000 8.1.14
Bistable Setting Tolerance (Bv) % 0.500 8.1.15
Bistable Power Supply Effect (Bp) | = 0.000 8.1.16
Bistable Temperature Effect (Bt) + 0.000 8.1.17
Bistable Humidity Effect (Bh) + 0.000 8.1.18
Bistable Radiation Effect (Br) +0.000 8.1.19
Bistable Seismic Effect (Bs) +0.000 8.1.20
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95/95
. Reference
Parameter Uncertainty Section
(% span)
Lead/Lag Module Accuracy (LLa) | £0.500 8.1.21
Lead/Lag Module Drift (LLd) +0.500 8.1.22
Lead/Lag Module M&TE (LLm) +0.083 8.1.23
Lead/Lag Module Setting .
Tolerance(LLy) +0.500 8.1.24
Lead/Lag Module Power Supply
Effect (LLp) +0.000 8.1.25
Lead/Lag Module Temperature
Effect (LLY) +0.000 8.1.26
Lead/Lag Module Humidity Effect
(LLh) +0.000 8.1.27
Lead/Lag Module Radiation Effect +0.000 3128
(LLr) 7 o
Lead/Lag Module Seismic Effect +0.000 8.1.29

(LLs)

8.2.4 Current-to-Current Converter Uncertainties

Seismic Effect (I/1s)

95/95 Ref.
Parameter Uncertainty S clerence
(% span) ection

Current-to-Current Converter

+
Accuracy (1a) +0.500 8.1.30
Current-to-Current Converter Drift
(U1d) + 0.500 8.1.31
Current-to-Current Converter
M&TE (1/im) +0.099 8.1.32
Current-to-Current Converter

+
Setting Tolerance(l/1v) 0250 8.1.33
Current-to-Current Converter

+
Power Supply Effect (I/Ip) +1.000 8.1.34
Current-to-Current Converter

+
Temperature Effect (I/It) £0.000 8.1.35
Current-to-Current Converter
Humidity Effect (1/Ih) +0.000 8.1.36
Current-to-Current Converter
Radiation Effect (I/Ir) £0.000 8.1.37
Current-to-Current Converter 8138

+0.000
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95/95
Parameter Uncertainty Reference
_ (% span) Section
Indicator Accuracy (la) + 0.000 8.1.39
InQicator Drift (Id) +1.028 8.1.40
(Bias) +0.000 o
Indicator M&TE (Im) +0.000 8.141
Indicator Setting Tolerance(lv) % 2.000 8.1.42
Indicator Power Supply Effect (Ip) + 0.000 8.1.43
Indicator Temperature Effect (It) +0.000 8.1.44
Indicator Humidity Effect (Ih) + 0.000 8.1.45
Indicator Radiation Effect (Ir) +0.000 8.1.46
Indicator Seismic Effect (Is) + 0.000 8.1.47
Indicator Readability Effect (Irea) +0.000 8.1.48
8.2.6 Process Considerations
Uncertainty (% span)
Parameter Normal Accident R;Z?t‘ie::e
Conditions Conditions
Process Error (PE, and PE,=-0.092 | PE,=-0.171 8.1.49
PE,)
Ambient Pressure Effect | +0.250
(PA, and PA,) (random — -1.875 8.1.50
95/95)
g‘fsf‘;ﬁtg}r{)RCS‘Stance +0.000 +1.695 8.1.51
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8.3  Total Loop Errors

8.3.1 Total High PZR Pressure Reactor Trip Error (TLEn.grps)

The High PZR Pressure Reactor Trip is an increasing setpoint. Per Section 7.1.5,
it is only necessary to calculate the negative TLE.

Using Eq. 7.1.2-1 (bias consists of PE, from Section 8.2.6),

Sa’+Ba’ +Sd? + Bd® +Sm? + Bm®

+Sv? + Bv? +Sp” + Bp® +Stn2 +Bt?

TLE gps =— + Biases’
FRPS +Sh? + Bh? +Sr? + Br?
+ Ssal2 +Bs? + Sspe” + Sope? +PA"2
Substituting,
0% +0% +0.844% +0.222% + 0> +0°
TLE __ [+0.500% +0.500% + 0% + 0% +1.538" +0°
HRPS v +02+02+02 +0?
+1.000% + 0% +0% +0% + 0.250°
TLEj.Rpsram = - 2.166 % span - (95/95)
TLEgrpsbias = - 0.092 % span

8.3.2 Total Low PZR Pressure Reactor Trip — Dropped Rod Error
(TLEL.rps-rOD)

The Low PZR Pressure Reactor Trip is a decreasing Setpoint. Per Section 7.1.5,
it is only necessary to calculate the positive TLE.

Using Eq. 7.1.2-2,

Sa? + LLa? + Ba® + Sd* + LLd* + Bd?

+8m? + LLm? + Bm? + Sv? + LLv? + Bv?

TLE, ppsrop’ =+ [+Sp> + LLp® +Bp? +St.> + LLt> +Bt>  + Biases’
|/+Sh? + LLh? + Bh? + 2 + LL* + Br®

+Ss,,” + LLs? + Bs® + Sspe? + Sope? +PA
Substituting,
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02 +0.500% + 0% + 0.8442 +0.500% + 0.2222
+0% +0.083% +0? +0.500% +0.500> +0.5007
TLE| ps.roomgm =+ |+07 +0% +0% +1.538% + 0% + 07

+02+0% +02+0% +07 +0?

+1.000% + 0% + 0% + 0% + 0% +0.250?

TLE( Rps.RoD-ram’ =+ 2.334 % span (95/95)
TLE rps-rop-biss = * 0.000 % span

8.3.3 Total Low PZR Pressure Reactor Trip — SBLOCA Error
. (TLEL-ﬁPS-LOCA)

The Low PZR Pressure Reactor Trip is a decreasing setpoint. Per Section 7.1.5,
it is only necessary to calculate the positive TLE. Per Section 7.1.2, the IR and
PA biases are offsetting and may be algebraically combined. As shown for the
accident conditions in Section 8.2.6, the negative PA bias has a greater
magnitude than the positive IR bias, no positive bias is considered in the Low
PZR Pressure Reactor Trip TLE.

Using Eq. 7.1.2-3,

Sa? + LLa® + Ba* + Sd* + LLd* + Bd?

+Sm? + LLm® + Bm? + Sv? + LLv? + Bv?

TLE, pps.ioca =+ |+Sp? + LLp? + Bp? +St,> + LLt> + Bt  + Biases*
+Sh? + LLh* + Bh? +Sr® + LLr? + Br?

+ Ssaz2 + LLs” + Bs” + Sspe” + Sope’
Substituting,

0% +0.500% + 0% + 0.844% +0.500% + 0.2222
+0% +0.083% +0% + 0.500% + 0.500% + 0.5007
TLE, rostocamn’ =+ |+ 0% +02 +02 +3.215% + 0% + 0
+02+0%+02+0% +0%+0?

+0% +0% + 02+ 0% +0°

TLEL gps.Loca-ram =+ 3.515 % span (95/95)
TLE rps-Loca-bias =+ 0.000 % span
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Total Low PZR Pressure SI Actuation (TLE, .s))

The Low PZR Pressure SI Actuation is a decreasing setpoint. Per Section 7.1.5,
it is only necessary to calculate the positive TLE. Per Section 7.1.2, the IR and
PA biases are offsetting and may be algebraically combined. As shown for the
accident conditions in Section 8.2.6, the negative PA bias has a greater
magnitude than the positive IR bias, no positive bias is considered in the Low
PZR Pressure SI Actuation TLE.

Using Eq. 7.1.2-4,

Sa? +Ba? +Sd? + Bd? + Sm? + Bm?
+Sv? + Bv? +Sp? + Bp? +St,” + Bt?

+ Biases®
+Sh? + Bh? +Sr? + Br?

TLE, " =+
+Ssﬂz2 + Bs® +Sspe” + Sope’

Substituting,

02 +0% +0.844% +0.222% + 0% +0?

+0.500% +0.500% + 0% +0% +3.215% +0?
+0%+0%+0%+0%

+0%2+0% +0% +0?

TLE stram’ =+ 3.406 % span (95/95)
TLELsipias. =+ 0.000% span

TLE gam =+

Total Normal Indicator Loop Error (TLEn.inp)
Using Eq. 7.1.2-5 (bias consists of PE, from Section 8.2.6),

Sa? + 1/Ia? +1a® + Sd? + /1d* + Id?

+Sm? + VIm? + Im? + Sv? + VIv? + Iv?

TLE o =+ [+Sp” + VIp? +Ip? + St > + VIt* + It + Biases
|+ sh? + /1% + 1h + 8¢ + VI¥? + 1r?

+8Ss,” + I/Is® + Is + Sspe? + Sope? + Irea? + PA,°

Substituting,
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02 +0.500% + 0% + 0.844% +0.500% +1.028
+0% 40.099% +0% +0.500% +0.250% + 2.000>
TLE . npogm =+ |+ 0% +1.000% +0% +1.538% + 0% + 0
‘ +02+02+0%+0%+0% +02
402402 +0%+0%+0%+0%+0.250°
TLEN—TND«rdm =+ 3,165 (95/95)

Per Section 7.1.1, the random Total Normal Indicator Loop Error is expressed as
a 75/75 value. Per Section 3.3.3.13 of Reference G.1, the Total Normal Indicator
Loop Error (TLEn.wp) is converted from 95/95 to 75/75 statistics as follows:

TLEN.NDaam = % 3.165 % span * (1.15/1.96)
TLEN-IND-rdm =+1.857% span (75/75)

TLEN.NDbias = - 0.092% span

TLEwmp =+ 1.857 % span
TLExmo  =- 1.857 % span - 0.092 % span
TLEN-IND_ =-1.949% Span

The Total Normal Indicator Loop Error (TLEn.np) is conservatively
considered to be £1.949 % span.

TLEN_|N|) =11.949 % span (75/75)

From Section 6.8, the calibrated span in engineering units is 800 psi. Converting
the Total Normal Indicator Loop Error (TLEw.wp) to process units gives,

TLEn.np = £ (1.949 % span) * (800 psi) / 100%

TLEnmp =+ 15.592 psi (75/75)

Per Reference G.44, the Control Room indication for PZR Pressure (P1-429, PI-
430, P1-431 and P1-449) has a minor division of 20 psi. The TLEy.p value is
‘rounded to the precision that is readable on the associated loop indicator. Per
Section 3.3.5.3 of Reference G.1, the readability of these indicators is £ % the
smallest division (or 10 psi). Therefore, the TLEn.wp value is rounded up to the
nearest 10 psig interval.

TLEN-lND =+20.0 pSi (75/75)
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Setpoint Evaluations

8.4.1 High PZR Pressure Reactor Trip Setpoint Evaluation — Current

Power Level
For an increasing setpoint towards the Analytical Limit, Equation 7.1.5-1 is used.
LTSPy.resT = AL 1ires + [(0.839)* TLEy.gps-ram + TLEp-rps-bias IPS
Where:

ALK rps = 2410 psig Section 6.5
TLE#.rpSvdm = - 2.166 % span Section 8.3.1
TLEh-rps-bias = - 0.092 % span Section 8.3.1
PS = 800 psi Section 6.9
Substituting, '

TLEn-res.on = (0.839 % -2.166% — 0.092% )= -1.909 % span

—1.909% * 800psi
100%

LTSPures = 2394.7 psig (95/95)

LTSPH_RPS = 2410p51g +

From Section 6.5, the Field Trip Setpoint (FTSPy gps) for High PZR Pressure
Reactor Trip is 2365.0 psig. The FTSPy gps is less than the calculated LTSPy.pps.
Per Section 2.0, the FTSPy.rps is conservative and is acceptable.

Margin-to-Trip Evaluation

Per Attachment E, the Margin-to-Trip should remain above the peak process
parameter of 2351 psia under normal operating conditions. Using Equation 7.4-
1

Margin-to-Trip = FTSP — (TLE*PS)

—-1.909% * 800 psi
100%

= 2349.7 psig or 2364.4 psia

Therefore, since the Margin-to-Trip (2364.4 psia) is greater than the Peak
Process Parameter (2351 psia), the Field Trip Setpoint (FTSPy_rps) is acceptabie.

= 2365 psig +

The margin between LTSPy.rps and FTSPyyrps is calculated in accordance with
Section 3.3.8.5 of Reference G.1:

Margin = LTSPH.RPS - FTSPH.RPS
Where:
LTSPyres =2394.7 psig
FTSPyres =2365.0 psig Section 6.5
Substituting,

Margin =2394.7 psig — 2365.0 psig
Margin =29.7 psi
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8.4.2 High PZR Pressure Reactor Trip Setpoint Evaluation - EPU

For an increasing setpoint towards the Analytical Limit, Equation 7.1.5-1 is used.

LTSPyresT= AL yrps + [(0.839)* TLEy gps.ram + TLEw rps.bias JPS

Where:
AL rps. = 2403 psig Section 6.5
TLEpRpS1am = - 2.166 % span Section 8.3.1
TLEy.rps-bias = - 0.092 % span Section 8.3.1
PSs = 800 psi Section 6.9
Substituting,

TLEg R o = (0.839 * ~2.166% — 0.092%) = -1.909 % span
—1.909% * 800psi
100%
LTSPygps = 2387.7 psig (95/95)

LTSPH_RPS = 2403 pSlg +

From Section 6.5, the Field Trip Setpoint (FTSPy.gps) for High PZR Pressure
Reactor Trip is 2365.0 psig. The FTSPygps is less than the calculated LTSPy rps. .
Per Section 2.0, the FTSPy ps is conservative and is acceptable.

Margin-to-Trip Evaluation

Per Attachment E, the Margin-to-Trip should remain above the peak process
parameter of 2351 psia under normal operating conditions. Using Equation 7.4-
1,

Margin-to-Trip = FTSP — (TLE*PS)

~1.909% * 800 psi
100%

= 2349.7 psig or 2364.4 psia

= 2365 psig +

'Therefore, since the Margin-to-Trip (2364.4 psia) is greater than the Peak
Process Parameter (2351 psia), the Field Trip Setpoint (FTSPy rps) is acceptable.

The margin between LTSPy.rps and FTSPy gps is calculated in accordance with
Section 3.3.8.5 of Reference G.1:-

Margin = LTSPH.RPS - FTSPH_RPS
Where:
LTSPH_RPS =2387.7 pSlg '
FTSPy.res = 2365.0 psig Sectiqn 6.5
Substituting, -

Margin = 2387.7 psig — 2365.0 psig
Margin =22.7 psi
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8.4.3 Low PZR Pressure Reactor Trip Setpoint Evaluation — Current
Power Level ‘

Low PZR Pressure Reactor Trip — Dropped Rod

For a decreasing setpoint towards the Analytical Limit, Equation 7.1.5-2 is used.

LTSPy res-rop¥ .
= AL rps-rop + [(0.839)*TLE( rps-roD-ram’ + TLEL rps-ROD-bias IPS

Where:
ALL-RPS-ROD = 1815 pSlg Section 6.5
TLEL—RPS—ROD-rdm+ =+2.334% Span Section 8.3.2
TLEL rps-rop-bias. =+ 0.000 % span Section 8.3.2
PS = 800 psi Section 6.9
Substituting, ‘

TLEL rps-RoD-orat = (0.839 * 2.334% + 0.000% )= 1.958 % span

1.958% *800psi
100%

LTSPLrps.ropty = 1830.7 psig (95/95)

LTSPL-Rps_RODJ/ =181 SpSIg +

Low PZR Pressure Reaétor Trip — SBLOCA

For a decreasing setpoint towards the Analytical Limit, Equation 7.1.5-2 is used.

LTSP_ rps-Locat . .
= AL Lres-toca T [(0.839)*TLE res-Locardm + TLEL.rps-LOCAbias JPS

Where:
ALL—RPS-LOCA = 1648 pSlg Section 6.5
TLEL-RPS—LOCA-rdm+ =+3.515% Span . Section 8.3.3
TLEL res-LocA-bias’ = + 0.000 % span Section 8.3.3
PS = 800 psi Section 6.9

Per Section 6.7.1, the Low PZR Pressure Reactor Trip (SBLOCA) analytical
limit is lower than the calibrated span of the transmitter and should be replaced in
the setpoint evaluation by the lower span limit of the transmitter.

(0.839*3.515% + 0.000% ) * 800psi
100%

LTSPL-RPS—LOCA‘L =1723.6 pSig (95/95)

LTSPLrps.cocad = 1700psig +

The LTSP for the Low PZR Pressure Reactor Trip is taken to be the most
conservative of the LTSPs calculated above. Therefore,

LTSPL,RPS =1830.7 pSig
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From Section 6.5, the Field Trip Setpoint (FTSPy_rps) for Low PZR Pressure
Reactor Trip is 1925.0 psig. The FTSP; gps is greater than the calculated
LTSPy rps. Per Section 2.1, the FTSP, gps is conservative and is acceptable.

Margin-to-Trip Evaluation

Per Attachment E, the Margin-to-Trip should remain below the peak process
parameter of 2136 psia under normal operating conditions. The loop uncertainty
for normal environmental conditions is for the dropped rod case. Using Equation
7.4-2, _
Margin-to-Trip = FTSP + (TLE*PS)

1.958% * 800psi

100%
= 1940.7 psig or 1955.4 psia

Therefore, since the Margin-to-Trip (1955.4 psia) is less than the Peak Process
Parameter (2136 psia), the Field Trip Setpoint (FTSP.gps) is acceptabie.

= 1925 psig +

The worst-case margin between LTSPy gps and FTSPy gps is calculated in
accordance with Section 3.3.8.5 of Reference G.1, based on the dropped rod
event:

Margin = FTSPL-RPS — LTSPL-RPS
Where:
LTSPL_RPS = 1830.7 pSlg
FTSPLres = 1925.0 psig ~Section 6.5
Substituting,

Margin = 1925.0 psig — 1830.7psig
Margin = 94.3 psi

Low PZR Pressure Reactor Trip Setpoint Evaluation - EPU
Low PZR Pressure Reactor Trip — OPTOAX

For a decreasing setpoint towards the Analytical Limit, Equation 7.1.5-2 is used.
As discussed in Appendix E, the containment environment is normal for the
accidents analyzed under OPTOAX. Therefore, the same random and bias TLE
terms used for a rod drop accident LTSP calculation in 8.4.3 above are applied to
this LTSP calculation. :

LTSPy res.oproax? v ' . : .
= AL {gps-oproax 1 [(0.839)*TLE rps.rop+dm + TLEL-RPS-ROD-bias JPS

Where:
AL L-RPS-OPTOAX = 1840 pSlg Section 6.5
TLEL—RPS-ROD~rdm+ =+2.334% Span Section 8.3.2
TLEL—RPS-ROD-bias+ =+0.000 % span Section 8.3.2
PS = 800 psi v Section 6.9

Substituting,
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TLEL rps-rop-oal = (0.839 * 2.334% + 0.000%)=1.958 % span

1.958% * 800psi
100%

LTSPL—RPS-OPTOAX = 1855.7 pSig (95/95)

LTSPy rps.oproax = 1840 pSlg +

The LTSP for the Low PZR Pressure Reactor Trip for Extended Power Uprate is
the LTSP calculated above. Therefore,

LTSP_ rps =1855.7 psig

From Section 6.5, the Field Trip Setpoint (FTSPy gps) for Low PZR Pressure
Reactor Trip is 1925.0 psig. The FTSPygps is greater than the calculated
LTSP.rps. Per Section 2.1, the FTSPy rps is conservative and is acceptable.

Margin-to-Trip Evaluation

Per Attachment E, the Margin-to-Trip should remain below the peak process
parameter of 2136 psia under normal operating conditions. The loop uncertainty

for normal environmental conditions is for the dropped rod case. Using Equation
7.4-2,

Margin-to-Trip = FTSP + (TLE*PS)

1.958% * 800psi
100%

=1940.7 psig or 1955.4 psia

Therefore, since the Margin-to-Trip (1955.4 psia) is less than the Peak Process
Parameter (2136 psia), the Field Trip Setpoint (FTSPy rps) is acceptable.

= 1925 psig +

The worst-case margin between LTSPL rps and FTSPy gps is calculated in
accordance with Section 3.3.8.5 of Reference G.1, based on the dropped rod
event: ’

Margin = FTSPL_RPS — LTSPL_RPS

Where:
LTS_PL.RPS = 1855.7 pSlg .
FTSPyrps =1925.0 pSlg Section 6.5
Substituting,

Margin = 1925.0 psig — 1855.7psig
Margin = 69.3 psi
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Low PZR Pressure SI Actuation Setpoint Evaluation

For a decreasing setpoint towards the Analytical Limit, Equation 7.1.5-2 is used.
LTSPLsd =AL g+ [(0.839)*TLELs1cam + TLEL SLbias JPS
Where:

ALLg = 1625 psig or 1648 psig - Section 6.5
TLE( Sirdm =+ 3.406 % span Section 8.3.4
TLEL st-bias =+0.000 % span Section 8.3.4
PS = 800 psi " Section 6.9

Per Section 6.7.3, the SI Actuation analytical limit is lower than the lower span

limit of the transmitter and should be replaced in the setpoint evaluation by the

lower span limit. .

(0.839 *3.406% + 0.000%) * 800psi
100%

LTSP sy = 1722.9 psig (95/95)

LTSPL g = 1700psig +

From Section 6.5, the Field Trip Setpoint (FTSPL.5;) for Low PZR Pressure SI
Actuation is 1735.0 psig. The FTSP_g is greater than the calculated LTSP ;.
Per Section 2.1, the FTSPLg is conservative and is acceptable.

Per Attachment E and Section 2.3, the Low PZR Pressure SI Actuation FTSP
must be no lower than 1715 psig. The FTSP is 1735.0 psig, which is greater than
1715 psig, and therefore, acceptable.

The worst-case margin between LTSPLg; and FTSP, g; is calculated in
accordance with Section 3.3.8.5 of Reference G.1:

Margin = FTSPL.S] - LTSPL_Sl
Where:
LTSPL_SI =1722.9 pSlg
FTSPL.S] =1735.0 pSlg Section 65
Substituting,

Margin = 1735.0 psig — 1722.9 psig

Margin =12.1 psi
PZR Pressure SI Unblock Setpoint Evaluation (Proposed Setpoint)
Per Section 6.7.4, the SI Block permissive reset (Unblock) FTSP should be
revised to be set at 2000 psig. Therefore,

FTSPS|.UNB = 2000 pSig

The current SI Unblock setpoint of 1775 psig is a nominal value based on an
RCS operating pressure of 2000 psia, which is no longer applicable. Per Section
6.7.4, no formal uncertainty calculation of this nominal setpoint is necessary.



Calculation No. 2009-0001
Revision 0 .
Page 74 of 112

8.4.7 PZR Pressure SI Block Setpoint Evaluation (Proposed Setpoint)

Per Section 6.7.4, the SI Block permissive FTSP should be set above 1950 psig.
PBNP employs a 10-psi difference between the SI Block and Unblock setpoints.
This difference between the setpoints is considered acceptable by PBNP and

should be retained because this helps prevent spurious operations of the bistable.

Therefore, the SI Block setpoint is established at 10 psi less than the SI Unblock
setpoint:

FTSPSI_B = FTSPS].UNB -10 pSl
FTSPS]_B = 2000 pSlg -10 pSl

FTSPs.s = 1990 psig
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Operability Limit Determination

This section determines Operability Limits for each RPS and ESFAS pressurizer pressure
protective function. Operability Limits are established for the as-found value of the trip
bistable during the Tech Spec Channel Operational Test (COT) surveillance, to determine
if the bistable is operating within its 3-sigma drift limits. Two Operability Limits are
determined for each trip function, one on each side of the FTSP.

Per Section 7.1.6, the OL on each side of the FTSP is calculated by applying the square-
root-sum-of-the-squares combination of As-Left tolerance and 3o drift to the FTSP.

8.5.1 High PZR Pressure Reactor Trip Operability Limit

Using Equation 7.1.6-3 to determine the bistable 3¢ drift value,

Rdi, = (1.5) Rdy, (Eq. 7.1.6-3)
Rd;s = (1.5)0.222 % span (Rd,, from Section 8.1.13)
Rdi, = £0.333 % span :

The FTSP for the high pressurizer pressure trip of 2365 psig (Section 6.5),
expressed as percent span, is:

FTSP = ({2365 - 1700] + 800) * 100 = 83.13 % span

Using Equation 7.1.6-1, the OL" is determined as:

OL" = FTSP + [RAL? + Rdy’]* (Eq. 7.1.6-1)
OL" = 83.13% + (0.500* + 0.333%)" (RAL is B, from Section 8.1.15)
OL* = 83.13% + 0.60

OL" = 83.73 % span
Expressed in psig, OL" = (0.837 * 800) + 1700 = 2370 psig

Using Equation 7.1.6-2, the OL" is determined as:
OL = FTSP - [RAL? + Rd3,}]* (Eq. 7.1.6-2)
OL = 83.13 % - (0.500° + 0.333%)"

OL" = 83.13% - 0.60
OL™ = 82.53 % span

il

Expressed in psig, OL™ = (0.825 * 800) + 1700 = 2360 psig

Because the High Pressurizer Pressure Reactor Trip is an increasing trip, the
positive OL" value of 2370 psig should be the limit compared to the COT as-
found value to determine Technical Specification operability of the channel.
However, an as-found value found outside either the OL" or OL  indicates that
the channel is operating abnormally.

From Section 8.4.1, the Limiting Trip Setpoint for the high Pressurizer Pressure
Reactor Trip is 2387.7 psig. For this increasing trip, the OL" value of 2370 psig
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is more conservative (i.c., restrictive) than the LTSP. Per Section 2.4, the OL"
value is acceptable to use for channel operability determination during COT.

8.5.2 Low PZR Pressure Reactor Trip Operability Limit

- Using Equation 7.1.6-3 to determine the bistable 3c drift value,

Rdis = (1.5) Rdy, (Eq. 7.1.6-3)
Rd;s = (1.5) 0.222 % span (Rd,, from Section 8.1.13)
Rds, = £0.333 % span

The FTSP for the low pressurizer pressure reactor trip of 1925 psig (Section 6.5),
expressed as percent span, is:

FTSP = ([1925 — 1700] + 800) * 100 = 28.13 % span

Using Equation 7.1.6-1, the OL" is determined as:

OL" = FTSP + [RAL? + Rds;’]? (Eq. 7.1.6-1)

OL* = 28.13 % + (0.500% + 0.333%)" (RAL is B, from Section 8.1.15)
OL" = 28.13 % + 0.60 '

OL" = 28.73 % span

Expressed in psig, OL™ = (0.287 * 800) + 1700 = 1930 psig

Using Equation 7.1.6-2, the OL is determined as:
OL = FTSP - [RAL* + Rd;/’]* (Eq. 7.1.6-2)
OL = 28.13% - (0.500* + 0.333%"

OL" = 28.13% - 0.60
OL" = 27.53 % span

Expressed in psig, OL™ = (0.275 * 800) + 1700 = 1920 psig

Because the Low Pressurizer Pressure Reactor Trip is a decreasing trip, the
negative OL value of 1920 psig should be the limit compared to the COT as-
found value to determine Technical Specification operability of the channel.
However, an as-found value found outside either the OL" or OL" indicates that
the channel is operating abnormally.

From Section 8.4.2, the Limiting Trip Setpoint for the low Pressurizer Pressure

- Reactor Trip is 1855.7 psig. For this decreasing trip, the OL" value of 1920 psig
is more conservative (i.e., restrictive) than the LTSP. Per Section 2.4, the OL”
value is acceptable to use for channel operability determination during COT.
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8.5.3 Low PZR Pressure SI Actuation Operability Limit

Using Equation 7.1.6-3 to determine the bistable 3¢ drift value,

Rdss = (1.5) Rdys (Eq.7.1.6-3)
Rd;s = (1.5) 0.222 % span (Rdy, from Section 8.1.13)
Rd;s = +0.333 % span '

I

The FTSP for the low pressﬁrizer pressure SI Actuation of 1735 psig (Section
6.5), expressed as percent span, is:

FTSP = ([1735— 1700] = 800) * 100 = 4.38 % span

Using Equation 7.1.6-1, the OL" is determined as:

OL" = FTSP + [RAL® + Rd;,1)" (Eq. 7.1.6-1)

OL" = 438 % + (0.500* + 0.333%)" (RAL is B, from Section 8.1.15)
OL" = 438% + 0.60

OL" = 4.98 % span

Expressed in psig, OL" = (0.05 * 800) + 1700 = 1740 psig

Using Equation 7.1.6-2, the OL" is determined as:

OL" = FTSP - [RAL® + Rd;,’]* (Eq. 7.1.6-2)
OL = 4.38% - (0.500° + 0.333%"

OL = 438% - 0.60

OL" = 3.78 % span

Expressed in psig, OL" = (0.038 * 800) + 1700 = 1730 psig

Because the Low Pressurizer Pressure SI Actuation Trip is a decreasing trip, the
negative OL" value of 1730 psig should be the limit compared to the COT as-
found value to determine Technical Specification operability of the channel.
However, an as-found value found outside either the OL" or OL" indicates that
the channel is operating abnormally.

From Section 8.4.3, the Limiting Trip Setpoint for the low Pressurizer Pressure
SI Actuation is 1722.9 psig. For this decreasing trip, the OL" value of 1730 psig
is more conservative (i.e., restrictive) than the LTSP. Per Section 2.4, the OL”
value is acceptable to use for channel operability determination during COT.

8.5.4 PZR Pressure SI Unblock Operability Limit (Existing)

Operability Limits are determined for the SI Unblock function because the
unblock function is the safety function for the bistable (automatically restoring
the SI actuation function on increasing pressure). Separate OLs for the block
function are not necessary for Technical Specification compliance because the
block enable function on decreasing pressure is not safety-related.
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Using Equation 7.1.6-3 to determine the bistable 3o drift value,

Rd;; = (1.5) Rdy, (Eq. 7.1.6-3)
Rd;; = (1.5) 0.222 % span (Section 8.1.13)
Rdy; = +0.333 % span ’

The FTSP for the SI Unblock setting of 1775 psig (Section 6.5), expressed as
percent span, is:

FTSP = ([1775 — 1700] + 800) * 100 = 9.38 % span

Using Equation 7.1.6-1, the OL" is determined as:

OL' = FTSP + [RAL? + Rds,*}" (Eq. 7.1.6-1)
OL" = 9.38% + (0.500% + 0.333%)" (RAL is B, from Section 8.1.15)
OL" = 9.38% + 0.60

oL”

9.98 % span
Expreséed in psig, OL"™ = (0.10 * 800) + 1700 = 1780 psig

Using Equatidn 7.1.6-2, the OL" is determined as:

OL = FTSP - [RAL? + Rd,’]" (Eq. 7.1.6-2)
OL = 9.38% - (0.500° + 0.333%)"

OL = 9.38% - 0.60

OL" = 8.78 % span

Expressed in psig, OL” = (0.088 * 800) + 1700 = 1770 psig

Because the SI Unblock function occurs on an increasing signal, the positive OL”
value of 1780 psig should be the limit compared to the COT as-found value to
determine Technical Specification operability of the channel. However, an as-
found value found outside either the OL" or OL’ indicates that the channel is
operating abnormally.

* The SI Unblock function does not have any LTSP for comparison to the OL
values. The OL" and OL" limits are both acceptable to use for channel
operability determination during COT.

The existing FTSP is based on an RCS operating pressure of 2000 psia that is no
longer applicable to PBNP operation. See the next section for SI Unblock OL
values and a proposed FTSP change to 2000 psig to correspond to a normal RCS
operating pressure of 2250 psia.
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8.5.5 PZR Pressure SI Unblock Operability Limit (Proposed)

As recommended in Section 8.4.4, a new nominal FTSP of 2000 psig is proposed
for the pressurizer pressure SI Unblock function. The following are proposed
Operability Limits based on adjusting the SI Unblock bistable FTSP to this new
value, '

Using Equation 7.1.6-3 to determine the bistable 3o drift value,

Rdis = (1.5) Rdy, (Eq. 7.1.6-3)
Rd;, = (1.5) 0.222 % span (Section 8.1.13)
Rd;s = +0.333 % span

The proposed FTSP for the SI Unblock trip of 2000 psig, expressed as percent
span, is:

FTSP = ([2000 - 1700] = 800) * 100 = 37.5 % span

Using Equation 7.1.6-1, the OL" is determined as:

OL" = FTSP + [RAL? + Rd;,’1* . (Eq.7.1.6-1)
OL" = 37.5% + (0.500% + 0.333%" (RAL is B, from Section 8.1.15)
OL" = 37.5% + 0.60

OL" = 38.1 % span
Expressed in psig, OL" = (0.381 * 800) + 1700 = 2005 psig

Using Equation 7.1.6-2, the OL" is determined as:

OL" = FTSP - [RAL? + Rd;;*]" " (Eq. 7.1.6-2)
OL = 37.5% - (0.500* + 0.333%)"
OL = 37.5% - 0.60

OL" = 36.9 % span
Expressed in psig, OL™ = (0.369 * §00) + 1700 = 1995 psig

Because the SI Unblock function is the safety function (the SI Block Enable
function from the same bistable is not a safety function) and SI Unblock occurs
on an increasing signal, the proposed OL" value of 2005 psig should be the limit
compared to the COT as-found value to determine Technical Specification
operability of the channel. However, an as-found value found outside either the
OL" or OL indicates that the channel is operating abnormally.

The SI Unblock function does not have an LTSP for comparison to the OL
values. The proposed OL" and OL’ limits are both acceptable to use for channel
operability determination during COT after the FTSP is changed by license
amendment (see Section 9.2).
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8.6  Acceptable As-Left and As-Found Calibration Tolerances

8.6.1 Acceptable As-Left Calibration Tolerances

Per Section 3.3.8.6 of Reference G.1, the As-Left Tolerance is determin‘ed using
the equations shown in Section 7.1.4 of this calculation.

References P.2 through P.5 and P.7 through P.14 show that each device analyzed
in this calculation is calibrated separately. Therefore, the As-Left Tolerance for
each device is calculated independently. The tolerances are calculated with the
95/95 uncertainty values.

8.6.1.1

8.6.1.2

8.6.1.3

Sensor As-Left Tolerances (SAL)

Using Equation 7.1.4-1, the Acceptable As-Left Tolerance for the
Sensor (transmitter) is:

SAL =+ Sy
SAL =+ 0.500 % span Section 8.1.4

Converting to mAdc and rounding to procedure precision:
SAL =1 0.5 % span * (40 mAdc / 100 %)
SAL =1 0.20 mAde

Bistable As-Left Tolerances (BAL)

Using Equation 7.1.4-2, the Acceptable As-Left Tolerance for the
Bistable is:

BAL =+ Bv
BAL =+ 0.500 % span Section 8.1.15

Converting to Vdc (Section 6.8) and rounding to procedure precision:

BAL =+ 0.5 % span * (40 mAdc / 100 %) * (10 ©/ 1000
mAdc/A)
BAL =10.002 Vdc

Converting to process units (Section 6.8) and rounding to procedure
precision:

BAL =+ 0.5 % span * (800 psi / 100 %)
BAL =+ 4.0 psig

Current-to-Current Converter As-Left Tolerances (I/IAL)

Using Equation 7.1.4-3, the Acceptable As-Left Tolerance for the I/
Converter is:
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VIAL  =xUlv
I/IAL =4 0.250 % span Section 8.1.33

Converting to mAdc and rounding to procedure precision,
I/IAL  =+0.250 % span * (40 mAdc / 100 %)
IVIAL =£0.10 mAdc

8.6.1.4 Lead/Lag Module As-Left Tolerances (LLAL)

Using Equation 7.1.4-4, the Acceptable As-Left Tolerance for the
Lead/Lag Module is:

LLAL =+LLv
LLAL =+£0.500 % span Section 8.1.24

Converting to Vdc (Section 6.8) and rounding to procedure precision:

LLAL == 0.500 % span * (40 mAdc / 100 %) * (10 Q / 1000
mAdc/A)

LLAL =%0.002 Vdc

8.6.1.5 Indicator As-Left Tolerances (IAL)
Using Equation 7.1.4-5, the Acceptable As-Left Tolerance for the
Indicator is:

IAL =+lv
- 1AL =1 2.000 % span Section 8.1.42

Converting to mAdc and rounding to procedure precision:
IAL =+ 2.000 % span * (40 mAdc / 100 %)
IAL =1 0.80 mAdc

8.6.2 Acceptable As-Found Calibration Tolerances

Per Section 3.3.8.6 of Reference G.1, the As-Found Tolerance is determined
using the equations shown in Section 7.1.3 of this calculation.

Per References P.2 through P.5 and P.7 through P.14 each device analyzed in this
calculation is calibrated separately. Therefore, the As-Found Tolerance for each
device is calculated independently. The tolerances are calculated with the 95/95
uncertainty values.

8.6.2.1 Sensor As-Found Tolerance (SAF)

Using Equation 7.1.3-1, the Acceptable As-Found Tolerance for the
Sensor (transmitter) is:
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SAF =+ \/Sv? + Sd* + Sm’
where:
Sv  =10.500 % span Section 8.1.4
Sd =40.844 % span ' Section 8.1.2
Sm =4 0.000 % span : Section 8.1.3

SAF =+ 1/0.500 + 0.844 +0.000?
SAF =1 0.981 % span

Converting to mAdc and rounding to procedure precision:
SAF =+ 0.981 % span * (40 mAdc / 100 %)
SAF =% 0.39 mAdc

Bistable As-Found Tolerance (BAF)

Using Equation 7.1.3-2, the Acceptable As-Found Tolerance for the
Bistable is: '

BAF =+ BV’ + Bd* + Bm’

where:

Bv =10.500 % span Section 8.1.15
Bd =4+0.222 % span Section 8.1.13
Bm =+ 0.000 % span Section 8.1.14

BAF =1 4/0.500% + 0.222% + 0% +0
BAF =20.547 % span

Converting to Vdc (Section 6.8) and rounding to procedure precision:

BAF =10.547 % span * (40 mAdc / 100 %) * (10 Q2 / 1000
mAdc/A)
BAF =1 0.0022 Vdc

Converting to process units (Section 6.8) and rounding to procedure
precision:

BAF  =0.547 % span * (300 psi/ 100 %)

BAF =1 4.4 psig
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Current-to-Current Converter As-Found Tolerance (I/IAF)

Using Equation 7.1.3-3, the Acceptable As-Found Tolerance for the
I/I Converter is:

IIAF = + \JUIV: + VId + /Im’

where:

YIv. =+£0.250 % span Section 8.1.33
I/Id  =40.500 % span Section 8.1.31
Vim =1 0.099 % span Section 8.1.32

VIAF = /02507 + 0.500 +0.099’
I/IAF =%0.568 % span

Converting to mAdc and rounding to procedure precision
VIAF  =1£0.568 % span * (40 mAdc/ 100 %))
I/IAF  =%0.23 mAdc

Lead/Lag Module As-Found Tolerance (LLAF)

Using Equation 7.1.3-4, the Acceptable As-Found Tolerance for the
Lead/Lag Module is:

LLAF =+ y/LLv? + LLd? + LLm?

where:

LLv =10.500 % span Section 8.1.24
LLd =£0.500 % span Section 8.1.22
LLm =+0.083 % span Section &8.1.23

LLAF =+ 4/0.500? + 0.500% +0.083?
LLAF =+0.712 % span
Converting to Vdc (Section 6.8) and rounding to procedure precision:

LLAF =10.712 % span * (40 mAdc / 100 %) * (10 Q2 / 1000
mAdc/A)

LLAF =10.0028 Vdc

Indicator As-Found Tolerance (IAF)

Using Equation 7.1.3-5, the Acceptable As-Found Tolerance for the
Indicator is:
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IAF =+ ,/Ivz +1d? + Im?

where:

Iv. =%2.000%span Section 8.1.42
1d =2 1.028 % span Section 8.1.40
Im =+0.000% span Section 8.1.41

IAF =+ 4/2.0007 +1.028% + 07
IAF =%2.249 % span

Converting to mAdc and rounding to procedure precision:
IAF =1 2.249 % span * (40 mAdc / 100 %)

IAF =4 0.90 mAdc
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Channel Check Tolerances

Using Equation 7.1.7-1, the Channel Check Tolerance is determined as follows (at a
95/95 value):

(Sa® + I/la® + Ia? + Sd* + I/1d” + 1d* + Sv? + I/Iv?
CCT = * |+ IV* +Irea’), ,, +(Sa® + VIa® +Ia® +8d* + VId* + 1d°

inda

+Sv? + VIV? + Iv? +Irea?), 4,

where:
Sa =4 0.000 % span Section 8.1.1
Sd =1 0.844 % span Section 8.1.2
Sv =1 0.500 % span .Section 8.1.4
1/1a =+ 0.500 % span Section §8.1.30
IV1d =1 0.500 % span ' Section §.1.31
Vlv =10.250 % span Section 8.1.33
Ia =+ 0.000 % span ' Section 8.1.39
Id =+ 1.028 % span Section 8.1.40
Iv =+ 2.000 % span Section 8.1.42
Irea =1 0.000 % span Section 8.1.48

Substituting to calculate a 95/95 value:

(0* +0.500% + 0% +0.844% +0.500% +1.028% + 0.500% + 0.250°
CCT =+ [+2.000° +0%), ,, + (0% +0.500” + 0% +0.844> + 0.500% +1.028°

+0.5007 +0.250% +2.000%+0%), ,,

CCT =1 3.628 % span (95/95)
Converting to process units using the calibrated span of 800 psi (Section 6.8),

CCT = (3.628 % span * 800 psi) / 100 %

CCT =1+29.024 psi (95/95)

Per Reference G.44, the Control Room indication for PZR Pressure (P1-429, P1-430, PI-
431 and PJ-449A) has a minor division of 20 psi. Per Section 7.1.C, the CCT value
should be rounded to the precision that is readable on the associated loop indicator. Per
Section 3.3.5.3 of Reference G.1, the readability of these indicators is + ¥ the smallest
division (or 10 psi). Therefore, the CCT value is rounded up to the nearest 10 psi
interval.

CCT =+ 30.0 psi (95/95)

The CCT is used by the operator in the periodic surveillance of the PZR Pressure per

References G.31 and G.32. From References G.31 and G.32, the existing CCT for PZR
Pressure is = 30 psi. The existing CCT is equal to the calculated CCT. Per Section 2.0,
the existing CCT is acceptable and may be retained. :
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8.8  Scaling

From Section 6.9, the PZR Pressure loop is calibrated to measure a pressure input of
1700 to 2500 psig corresponding to an output of 10 to 50 mAdc.

Using Equation 7.1.8-2,

8.8.1

m =(2—)/ (xa—x)
Where:
Xy =1700 psig
Xz =2500 psig
y; =10 mAdc
Y2 & 50 mAdc
Substituting,
m = (50 mAdc - 10 mAdc) / (2500 psig - 1700 psig)
m = 40 mAdc/ 800 psi

High PZR Pressure Reactor Trip FTSP and Operability Limits .

Solving for the equivalent signal in mAdc corresponding to the FTSP of 2365
psig (Section 6.5) using Equation 7.1.8-3,

y = m¥*(x-x;)+y)
where:
X =2365 psig
x; =1700 psig
y =FTSP (in mAdc)
y; =10 mAdc
Substituting,
y = [(40 mAdc/ 800 psi) * (2365 psig — 1700 psig)] + 10 mAdc
y =43.25 mAdc '

Converting to Vdc due to a 10-€2 resistor across the calibration point (Ref. D.6
through D.13)

y =43.25 mAdc * 10 Q2/ 1000 mVdc per Vdc
y =0.4325 Vdc

For an OL" of 2370 psig (Section 8.5.1), the equivalent equation is:

y = [(40 mAdc/ 800 psi) * (2370 psig — 1700 psig)] + 10 mAdc
y =43.50 mAdc

Converting to Vdc :
y =43.5 mAdc * 10 Q/ 1000 mVdc per Vdc

y =0.4350 Vdc
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For an OL" of 2360 psig (Section 8.5.1), the equivalent equation is:

y = [(40 mAdc/ 800 psi) * (2360 psig — 1700 psig)] + 10 mAdc
y =43.00 mAdc
Converting to Vcic :
y =43.00 mAdc * 10 /1000 mVdc per Vdc
y =0.4300 Vdc
Table 8.8-1

1(2) PC-429A, 430A, 431A — High PZR Pressure Bistable Calibration — Reactor Trip

pncion |t | Onen | ey
oL" 2370 43.50 0.4350
FTSPT 2365 43.25 0.4325
oL 2360 43.00 0.4300

8.8.2 Low PZR Pressure Reactor Trip FTSP and Operability Limits

Solving for the equivalent signal in mAdc corresponding to the FTSP of 1925
psig (Section 6.5) using Equation 7.1.8-3,

y = m*(x-x)+y
where:
x  =1925 psig
x; = 1700 psig
y =FTSP (in mAdc)
y; =10 mAdc
Substituting,
y = [(40 mAdc/ 800 psi) * (1925 psig ~ 1700 psig)] + 10 mAde
y =21.25 mAdc

Converting to Vdc due to a 10-Q2 resistor across the calibration point (Ref. D.6
through D.13)

y =21.25 mAdc * 10 2/ 1000 mVdc per Vdc
y =0.2125 Vdc

For an OL" of 1930 psig (Section 8.5.2), the equivalent equation is:
y = [(40 mAdc/ 800 psi) * (1930 psig — 1700 psig)] + 10 mAdc
y =21.50 mAdc

Converting to Vdc :
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y =21.5 mAdc * 10 €2/ 1000 mVdc per Vdc
y =0.2150 Vdc

For an OL" of 1920 psig (Section 8.5.2), the equivalent equation is:
y = [(40 mAdc/ 800 psi) * (1920 psig — 1700 psig)] + 10 mAdc
y =21.00 mAdc

Converting to Vdc :

y  =21.00mAdc * 10 Q /1000 mVdc per Vdc
y =0.2100 Vdc
Table 8.8-2

1(2) PC-429E, 430H, 431J, 449A — Low PZR Pressure Bistable Calibration — Reactor Trip

e I
OL* 1930 21.50 0.2150
FTSPY 1925 21.25 0.2125
oL 1920 - 21.00 0.2100

8.8.3 Low PZR Pressure SI Actuation FTSP and Operability Limits

Solving for the equivalent signal in mAdc corresponding to the FTSP of 1735
psig (Section 6.5) using Equation 7.1.8-3,

y = m*(x-x)+y
where:
x =1735 psig
xy = 1700 psig
y =FTSP (in mAdc)
y1 =10 mAdc
Substituting,
y = [(40 mAdc/ 800 psi) * (1735 psig — 1700 psig)] + 10 mAdc
y =11.75 mAdc

Converting to Vdc due to a 10-€ resistor across the calibration point (Ref. D.6
through D.13)

y =11.75 mAdc * 10 Q/ 1000 mVdc per Vdc
y =0,1175 Vdc

For an OL" of 1740 psig (Section 8.5.3), the equivalent equation is:
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y = [(40 mAdc/ 800 psi) * (1740 psig — 1700 psig)] + 10 mAdc

y =12.00 mAdc
Converting to Vdc :

y =12.00 mAdc * 10 €2/ 1000 mVdc per Vdc

y =0.1200 Vdc

For an OL" of 1730 psig (Section 8.5.3), the equivalent equation is:
= [(40 mAdc/ 800 psi) * (1730 psig — 1700 psig)] + 10 mAdc

y
y =11.50 mAdc
Converting to Vdc :
y  =11.50 mAdc * 10 Q/ 1000 mVdc per Vidc
y =0.1150 Vde
Table 8.8-3
1(2) PC-429C, 430E, 431G — Low PZR Pressure Bistable Calibration — SI Actuation
. Input Output Output
Function (psig) (mAdc) (Vdc)
OoL* 1740 12.00 0.1200
FTSP{ 1735 11.75 0.1175
oL 1730 11.50 0.1150

8.8.4 PZR Pressure SI Unblock FTSP and Operability Limits (Existing)

For the existing SI Unblock nominal FTSP of 1775 psig (Section 6.5), using
Equation 7.1.8-3,

y = m*(x-x3)+y
where:
x =1775 psig Section 8.5.1
Xx; = 1700 psig .
y = FTSP (in mAdc)
y1 =10 mAdc
Substituting,
y = [(40 mAdc/ 800 psi) * (1775 psig — 1700 psig)] + 10 mAdc
y =13.75 mAdc

Converting to Vdc due to a 10-Q resistor across the calibration point (Ref. D.6
through D.13)
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y =13.75 mAdc * 10 Q/ 1000 mVdc per Vdc
y =0.1375 Vdc
For an OL" of 1780 psig (Section 8.5.4), the equivalent equation is:
y = [(40 mAdc/ 800 psi) * (1780 psig — 1700 psig)] + 10 mAdc
y =14.0 mAdc

Converting to Vdc :

y =14.0 mAdc * 10 QO / 1000 mVdc per Vdc
y = 0.1400 Vdc |
For an OL" of 1770 psig (Section 8.5.4), the equivalent equation is:
y = [(40 mAdc/ 800 psi) * (1770 psig — 1700 psig)] + 10 mAdc
y =13.5 mAdc

Converting to Vdc :

y = 13.5 mAdc * 10 Q/ 1000 mVdc per Vdc
y =0.1350 Vdc
Table 8.8-4

1(2) PC-429D, 430F, 4311 — PZR Pressure Bistable Calibration — SI Unblock (existing)

rocin | ot | O | e
oL* 1780 14.00 0.1400
FTSPT 1775 13.75 0.1375
oL 1770 13.50 0.1350

8.8.5 PZR Pressure SI Block Enable FTSP (Existing)

Solving for the equivalent signal in mAdc corresponding to the existing SI Block
Enable FTSP of 1765 psig (Section 6.5) using Equation 7.1.8-3,

y = m*(x—x;)+y
where:
x = 1765 psig
xy = 1700 psig
y = Setpoint (mAdc)
y; =10 mAdc
Substituting,

y. = [(40 mAdc/ 800 psi) * (1765 psig — 1700 psig)] + 10 mAdc
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y =13.25 mAdc

Converting to Vdc due to a 10-Q resistor across the calibration point (Ref. D.6
through D.13)

y  =13.25mAdc * 10 Q/ 1000 mVdc per Vdc
y =0.1325 Vdc
Table 8.8-5
1(2) PC-429D, 430F, 4311 — PZR Pressure Bistable Calibration — SI Block Enable (existing)
. Input Output Output
Function (psig) (mAdc) (Vde)
FTSP{ 1765 13.25 0.1325

8.8.6 PZR Pressure SI Unblock FTSP and Operability Limits (Proposed)

Solving for the equivalent signal in mAdc corresponding to the proposed FTSP
of 2000 psig (Section 8.4.4) using Equation 7.1.8-3,

y = m*(x-x;)+ty
where:
x =2000 psig
x; = 1700 psig
y =FTSP (in mAdc)
y; =10 mAdc
Substituting,
y = [(40 mAdc/ 800 psi) * (2000 psig — 1700 psig)] + 10 mAdc
y =25.0 mAdc

Converting to Vdc due to a 10-Q resistor across the calibration point (Ref. D.6
through D.13) :

y =25.0 mAdc * 10 2/ 1000 mVdc per Vde
y =0.250 Vde

For an OL" of 2005 psig (Section 8.5.5), the equivalent equation is:
y = [(40 mAdc/ 800 psi) * (2005 psig — 1700 psig)] + 10 mAdc
y =25.25 mAdc

Converting to Vdc :
y =25.25 mAdc * 10 €2/ 1000 mVdc per Vdc

y =0.2525 Vdc
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For an OL" of 1995 psig (Section 8.5.5), the equivalent equation is:
y = [(40 mAdc/ 800 psi) * (1995 psig — 1700 psig)] + 10 mAdc
y =24.75 mAdc '

Converting to Vdc :

y =24.75 mAdc * 10 2/ 1000 mVdc per Vdc
y =0.2475 Vdc
Table 8.8-6

1(2) PC-429D, 430F, 4311 — PZR Pressure Bistable Calibration — SI Unblock (proposed)

| o o | v
oL? 2005 25.25 0.2525
FTSPT 2000 25.00 0.2500
oL 1995 24.75 0.2475

8.8.7 PZR Pressure SI Block Enable FTSP (Proposed)

Solving for the equivalent signal in mAdc corresponding to the proposed SI
Block Enable FTSP of 1990 psig (Section 8.4.5) using Equation 7.1.8-3,

y = m*(x-xi)*y
where:
x =1990 psig
x; =1700 psig
y = Setpoint (mAdc)
yy =10 mAdc
Substituting,
y = [(40 mAdc/ 800 psi) * (1990 psig — 1700 psig)] + 10 mAdc
y =24.50 mAdc

Converting to Vdc due to a 10-Q) resistor across the calibration point (Ref. D.6
through D.13)

y =24.50 mAdc * 10 2/ 1000 mVdc per Vdc

y =0.2450 Vdc



Table 8.8-7

Calculation No. 2009-0001

Revision 0
Page 93 of 112

1(2) PC-429D, 430F, 4311 — PZR Pressure Bistable Calibration — SI Block Enable (proposed) “

. Input Output Output
Function (psig) (mAdc) (Vdc)
FTSP! 1990 24.50 0.2450
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9.0 RESULTS AND CONCLUSIONS, WITH LIMITATIONS

9.1 Analytical Limits (AL)
The applicable Analytical Limits for the primary trip functions are discussed in
Attachment E. The most restrictive Analytical Limits used for determining the Limiting
Trip Setpoints are summarized below:
Table 9.1-1 Most Restrictive Analytical Limits
. Analytical Limit Analytical Limit :

Function Current Power Level | Extended Power Uprate Reference
Low PZR Dropped Rod - 1830 | OTPOAX — 1855 psia Attachment E
Pressure sia (1815 psig)* (1840 psig) :

Reactor Trip P > PSIg : psig Section 6.7.1
Il;lrlegshsfrzR Loss of Load — 2425 | Loss of Load — 2418 Attachment E
Reactor Trip psia (2410 psig) psia (2403 psig) Section 6.7.2
Low PZR
Pressure SI 1700 psig** 1700 psig** Section 6.7.3
Actuation
*  The Low PZR Pressure Reactor Trip has multiple Analytical Limits — see Table 6.5-1. Only
the most limiting AL is shown above, as determined in Section 8.4.2.
** The Low PZR Pressure SI Actuation has multiple Analytical Limits — see Table 6.5-1." The
transmitter lower range limit of 1700 psig is more restrictive than any of the Analytical
Limits, per Section 6.7.3. .
9.2 Limiting Trip Setpoints, Operability Limits (OL), and Recommended Tech

Spec Changes

AR 896611 determined that the Technical Specification Allowable Values for several
protection system functions in TS 3.3.1 (RPS) and TS 3.3.2 (ESFAS) were non-
conservative. As a result, the 1&C calibration procedures were revised to install
temporary administrative limits (termed Allowable Limits in the ICPs) on the trip bistable
as-found values until a license amendment is approved to revise the TS sections.

The Limiting Trip Setpoints for primary trip functions determined in this calculation
provide new Technical Specification limits (Allowable Values) for channel operability to
protect the accident analyses Analytical Limits. The LTSPs also satisfy the definition of
a Limiting Safety System Setting in 10CFR50.36. Backup trips and permissives do not
have a LTSP that can be used as an Allowable Value in Technical Specifications because
there is no analytical limit to “anchor” the LTSP. Therefore, it is recommended that the
LTSPs for the primary trip functions be included in a license amendment to revise RPS
TS Table 3.3.1-1 and ESFAS TS Table 3.3.2-1 Allowable Values.

To make the Technical Specification Allowable Values easier to remember, it is
recommended that the LLTSP values be rounded (in the conservative direction) to the
nearest 5 psig. For example, the LTSP for the high pressurizer pressure reactor trip for
EPU is 2387.7 psig. For use in Technical Specification 3.3.1, the Allowable Value
should be rounded down to 2385 psig.
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Operability Limits have been determined for all trip functions (primary trips, backup
trips, and the SI Block/Unblock function). The OLs provide new limits to be applied in
the 1&C calibration procedures for establishing Technical Specification operablllty of the
trip channels during Channel Operational Testing (COT).

It is recommended that the Operability Limits for both primary and backup trips be
included in the Technical Requirements Manual (TRM) as limits (more restrictive than
the LTSPs) for establishing channel operability during channel surveillance testing. The
reason for including OLs in the TRM rather than the Technical Specifications is to allow
the station flexibility to revise the field setpoint values, along with their as-left, as-found,
and OL values, without requiring prior NRC approval. The LTSPs, which provide
protection for the accident analyses, are the appropriate Allowable Values for the
protection functions in the Specifications and would remain bounding limits for the
primary trips (only).

It is also recommended that a license amendment be submitted to revise the PZR Pressure
SI Unblock Allowable Value (currently <1800 psig in TS Table 3.3.2-1 based on an
outdated 2000 psig operating pressure) with a new SI Unblock Allowable Value of <2005
psig based on a new nominal FTSP of 2000 psig, consistent with a normal RCS operating
pressure of 2250 psia. Table 9.2-1 also lists the proposed replacement OL values for this
function.

1t is also recommended that the “Function” description for Item 8 in Tech Spec Table
3.3.2-1 (Ref. G.2) be changed from “SI Block — Pressurizer Pressure” to “SI Unblock —
Pressurizer Pressure”. This recommendation is made because the SI Unblock function is
a safety function required by IEEE 279 to reinstate protective features (SI initiation on
low RCS pressure or low steam pressure) automatically on increasing RCS pressure,
whereas the SI Block function on decreasing RCS pressure is an operational bypass
feature to prevent unnecessary SI actuation, but is not a safety function. The safety
function (SI Unblock) to restore protective features should be monitored in Tech Specs.

The following Operability Limits are proposed to be added to the bistable calibration
procedures, as shown in the procedure markups in Attachment A.

Table 9.2-1 Operability Limits

. Calculated
Function OL* and OL- Reference

High PZR Pressure OL* 2370 psig Section 8.5.1

Reactor Trip OL" 2360 psig
Low PZR Pressure OL* 1930 psig .
Reactor Trip OL 1920 psig | Section8.5.2

Low PZR Pressure SI | OL* 1740 psig

Actuation OL 1730 psig Section 8.5.3

PZR Pressure SI OL* 1780 psig

Unblock (existing) | OL' 1770 psig | Section 8:5.4

PZR Pressure SI OL" 2005 psig

Unblock (proposed) | OL™ 1995 psig Sectl?n 8.5.5
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9.3  Calculated Limiting Trip Setpoints (LTSP) and Existing Field Trip Setpoints -

(FTSP)

For the three primary trip setpoints that have an Analytical Limit (AL), this calculation
has determined that the existing Field Trip Setpoints (FTSP) for High PZR Pressure
Reactor Trip, Low PZR Pressure Reactor Trip and Low PZR Pressure SI actuation are
each conservative with respect to their calculated LTSP, with margin.

Table 9.3-1 Calculated Limiting Trip Setpoints/Existing Field Trip Setpoints

Function . Call-‘c;éaged Rec?rnsnze‘rllded Existing FTSP Margin Reference
High PZR Pressure
Reactor Trip — Current 2394.7 psig 2390 psig 2365 psig 29.7 psi Section 8.4.1
Power Level
High PZR Pressure
Reactor Trip — 2387.7 psig 2385 psig 2365 psig 22.7 psi Section 8.4.2
Extended Power Level
Low PZR Pressure : :
Reactor Trip — Current 1830.7 psig 1835 psig 1925 psig 94.3 psi Section 8.4.3
Power Level .
Low PZR Pressure
Reactor Trip — 1855.7 psig 1860 psig 1925 psig 69.3 psi Section 8.4.4
Extended Power Level
[I;‘é‘t”u;ﬁ Pressure SI | 1772 9 psig 1725 psig 1735 psig 12.1psi | Section 8.4.5

For the High PZR Pressure Reactor Trip and the Low PZR Pressure Reactor Trip, the
Margin-to-Trip values (>2364.4 psia and <1955.4 psia, respectively) are conservative
with respect to the peak process parameter values (>2351 psia and <2136 psia,
respectively), per Sections 8.4.1 and 8.4.2. Therefore, the existing FTSPs for these
functions may be retained.

This calculation also recommends changes to the existing Field Trip Setpoints (FTSP) for
the PZR Pressure SI Block Enable and SI Unblock functions, to return these two
setpoints to the correct values for an RCS operating pressure of 2250 psia, as follows:

Table 9.3-2 Recommended Field Trip Setpoint Changes

Function

Existing | Recommended

FTSP FTSP ' Reference

PZR

Unblock

Pressure SI 1775 psig? | 2000 psig? | Section 8.4.4

PZR Pressure SI Block
Enable

1765 psigd | 1990 psigd | Section 8.4.5




9.4

9.5

9.6

Calculation No. 2009-0001
Revision 0
Page 97 of 112

As mentioned in Section 9.2, changing the FTSP for the SI Block and Unblock functions
will require a license amendment to first change the Technical Specification limit for the
Unblock setting from the current value of < 1800 psig to < 2000 psig.

Tech Spec Surveillance

The Indicator loops are used to monitor the PZR Pressure for Tech Spec Surveillance SR
3.4.1.1 compliance. The normal loop uncertainties are summarized below:

Table 9.4-1 Normal Loop Uncertainties

Indicator Loop Uncertainties Reference

% span psi

75/75 Confidence +1.949 +20.0 Section 8.3.5

Channel Check Torlerances

The Channel Check Tolerances for control board indicators are summarized below. The
existing CCT value is acceptable and may be retained.

Table 9.5-1 . Channel Check Tolerances
Channel Check Existing Channel Referenc
Tolerances Check Tolerance elerence
[1)
95/95 Confidence | 3;3?:1 % | +30.0 psi +30.0psi - | Section 8.7

Acceptable As-Left and As-Found Tolerances

This Calculation has determined the Acceptable As-Found and As-Left Tolerances for
the instruments listed in Section 1.5 (Table 1-1). The calibration procedures listed in
Section 10 should be revised as appropriate.

Table 9.6-1 As-Left/As-Found Values

As-Left As-Found
Instrument Reference
Tolerance Tolerance
Transmitters R6.1.1
1(2)PT-429, 1(2)PT-430, +0.20 mAdc + 0.39mAdc 8.6.2'1
1(2)PT-431, 1(2)PT-449 A
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: As-Left As-Found
Instrument Reference
. Tolerance Tolerance
Bistables
1(2)PC-429A, 1(2)PC-430A, A
1(2)PC-431A, 1(2)PC-429E, +0.002 Vdc, +0.0022 Vdc, - 8.6.1.2
1(2)PC-430H, 1(2)PC-431J, + 4.0 psig + 4.4 psig . 8.6.2.2
1(2)PC-449A, 1(2)PC-429D/C, i
1(2)PC-430E/F, 1(2)PC-4311/G
Current-to-Current Converters : 8613
1(2)PM-429A, 1(2)PM-430A, + 0.10 mAdc +0.23 mAdc | 8'6.2.3
1(2)PM-431A, 1(2)PM-449A e
Lead/Lag Modules 8.6.1.4
1(2)PM-429B, 1(2)PM-430C, +0.002 Vdc +0.0028 Vdc 8. 6‘2. 4
1(2)PM-431C, 1(2)PM-449B e
Control Board Indicators 86.1.5
1(2)P1-429, 1(2)P1-430, 1(2)PI- | *0.80 mAdc + 0.90 mAdc 8.6.2'5
431, 1(2)PI-449A e
Scaling
Table 9.7-1 Scaling Values
. . Input Output Output
Setpoints Function (psig) (mAdc) (Vde) Reference
OL" 2370 43.50 0.4350
As-Found * 2369.4 43 47 0.4347
. As-Left * 2369 43.45 0.4345 8.8.1
H‘gﬁeﬁirpﬁfsme FTSPT 2365 43.25 0.4325 8.6.1.2
P As-Left- 2361 43.05 0.4305 8.6.2.2
As-Found ~ 2360.6 43.03 0.4303
oL 2360 43.00 0.4300
oL" 1930 21.50 0.2150
As-Found * 1929.4 21.47 0.2147
As-Left 1929 21.45 0.2145 8.8.2
L°§;ﬁf§fsure FTSPJ 1925 21.25 0.2125 8.6.1.2
p As-Left” 1921 21.05 0.2105 8.6.2.2
As-Found ~ 1920.6 21.03 0.2103
oL 1920 21.00 0.2100
oL* 1740 12.00 0.1200
As-Found * 17394 11.97 0.1197
As-Left” 1739 11.95 0.1195 8.8.3
Low PZR SI Actuation FTSP! 1735 11.75 0.1175 8.6.1.2
As-Left” 1731 11.55 0.1155 8.6.2.2
As-Found ~ 1730.6 11.53 0.1153
oL 1730 11.50 0.1150
PZR Pressure Sl OL" 1780 14.00 0.1400 8.8.4
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. . Input Output Output
Setpoints Function (psig) (mAdc) (Vde) Reference
Unblock (existing) As-Found * 1779.4 13.97 0.1397 8.6.1.2
As-Left © 1779 13.95 0.1395 8.6.2.2
FTSPT 1775 13.75 0.1375
As-Left - 1771 13.55 0.1355
As-Found - 1770.6 13.53 0.1353
oL 1770 13.50 0.1350
As-Found * 1769.4 13.47 0.1347
As-Left * 1769 13.45 0.1345 8.8.5
PZR P EZiSll;trfnS)l Block FTSP{ 1765 13.25 0.1325 8.6.1.2
& “As-Left - 1761 13.05 0.1305 8.6.22
As-Found - 1760.6 13.03 0.1303
oL 2005 25.25 0.2525
As-Found * 2004.4 25.22 0.2522
As-Left * 2004 25.20 0.2520 8.8.6
Uiflﬁcirzfgrisss 4 FTSPT 2000 25.00 0.2500 8.6.1.2
P As-Left - 1996 24.80 0.2480 8.6.2.2
As-Found ~ 1995.6 24.78 0.2478
oL 1995 24.75 0.2475
PZR Pressure SI Block FTSPJ 1990 24.50 0.2450 8.8.7
(proposed)
Limitations
9.8.1 MA&TE Limitations

To preserve the validity of this calculation’s results, this calculation requires that
all future calibrations of the equipment (addressed in this calculation) be
performed using the M&TE mentioned below (equivalent or better may also be

used).
Table 9.8.1-1 M&TE |
M&TE Range Accuracy Readability Reference
1(2)ICP 04.001H (PM-429B, 430C, 431C and 449B)
HP 34401A 0-1.0 Vde ﬂ(gjggggﬁrf;dgig)g +0.000001 Vde | 8.1.23
Fluke 45 0-3.0 Vdc +0.025 % reading % 0.0002 Vdc 8.1.23
Fluke 8842A | 0-2.0 Vdc | +0.003 % reading | +0.00002 Vdc |  .8.1.23
1(2)ICP 04.001H (PM-429A, 430A, 431A and 449A)
HP 34401A | 0-1.0 Vde J_:r(g:ggggér:;dgig)g +0.000001 Vde | 8.1.32
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M&TE Range Accuracy Readability Reference
Fluke 45 0-3.0Vde | +£0.025%reading | +0.0002 Vde 8.1.32
Fluke 8842A | 0-2.0 Vdc | +0.003 % reading | +0.00002 Vdc 8.1.32
Fluke 45 1 o 100 mAdc | +0.05 % reading | +0.02 mAde 8.1.32
(fast rate)
- .
HP 34401A | 0-100 mAdc | *(0-050% reading | 5000 A qc 8.1.32

+0.005 % range)

9.8.2 Temperature Limitations

The results of this calculation are valid only if the temperature inside the
Control/Computer Room instrumentation panels does not exceed 120 °F. GAR
01031654 has been generated to track this limitation.

9.8.3 Implementation Limitation

- Changes recommended by this calculation, such as the SI Block Enable setpoint,
the SI Unblock setpoint, the revised Technical Specification Allowable Values
and new operability limits, and As-Found and As-Left Tolerances for calibration
sheets, are NOT to be implemented without approval of the PBNP De51gn
Authority or the appointed designee.
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Graphical Representation of Setpoint Parameters

9.9.0  Overview of Setpoint Diagrams

There are four setpoint diagrams for different functions and their pressure
_ranges, as shown below.

A
Setpoint Diagram
2500 psig —1— " ——  Transmitter Upper Range Limit
2400 psig — Figure 9.9.1
FTSP = 2365 psig High PZR Pressure
Reactor Trip Function
2300 psig —f——
—— NORMAL OPERATING PRESSURE = 2235 psig
2200 psig —F—
2100 psig ——f——
] ] Figure 9.9.4
2000 psig FTSP = 2000 psig 1 Proposed SI Actuation
Unblock/Block Function
——  FTSP = 1925 psig Figure 9.9.2
1900 psig ————— Low PZR Pressure
Reactor Trip Function
1800 psig —F+—
—— FTSP=.1735 psig Figure 9.9.3
1700 psig ——f——  ——  Transmitter Lower Range Limit Low PZR Pressure
’ SI Actuation Function
1600 psig ——F——
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9.9.1 High PZR Pressure Reactor Trip Setpoint

Figure 9.9.1a

High PZR Pressure Reactor Trip Function — Current Power Level
(PC-429A, 4304, 431A) :

»

Analytical Limit (ALg.rps) B E— 2410 psig [2425 psia]
Limiting Trip Setpoint (LTSPures) — | 2394.7 psig

+Operability Limit (OL") T 2370 psig  (0.4350 Vdc)
+As-Found Tolerance (AFTygps) ~ ———f——er 2369.4 psig  (0.4347 Vdc)
+As-Left Tolerance (ALTy.res) —_— 2369 psig (0.4345 Vdc)
Field Trip Setpoint (FTSPy.rps) DU E— 2365 psig (0.4325 Vdc)
-As-Left Tolerance (ALTy grps) | 2361 psig (0.4305 Vdc)
-As-Found Tolerance (AFTy.rps) : 2360.6 psig  (0.4303 Vdc)
-Operability Limit (OL") -1 2360 psig (0.4300 Vdc)
Margin-to-Trip : —_— 2350 psig [2365 psia]

Peak Process Parameter S N 2336 psig [2351 psia]

Process
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High PZR Pressure Reactor Trip Function — EPU

(PC-429A, 430A, 431A)

Analytical Limit (ALp.res)
Limiting Trip Setpoint (LTSPy.rps)

+Operability Limit (OL")
+As-Found Tolerance (AFTH._RPS)
+As-Left Tolerance (AL Ty gps)
Field Trip Setpoint (FTSPjy.res)
—As-Left Tolerance (ALTy_rps)
-As-Found Tolerance (AFTy.rps)

-Operability Limit (OL")

Margin-to-Trip

Peak Process Parameter

Process

2403 psig [2418 psia]
2387.7 psig

2370 psig  (0.4350 Vdc)
2369.4 psig (0.4347 Vdc)
2369 psig  (0.4345 Vdc)
2365psig  (0.4325 Vdc)
2361 psig  (0.4305 Vdc)

2360.6 psig  (0.4303 Vdc)

2360 psig  (0.4300 Vdc)

2349.7 psig [2364.4 psia]

2336.3 psig [2351 psia]
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9.9.2 Low PZR Pressure Reactor Trip Setpoint

Figure 9.9.2a

Low PZR Pressure Reactor Trip Bistable — Current Power Level
(PC-429E, 430H, 431J, 449A)

Process
Peak Process Parameter 2121.3 psig [2136 psia]
Margin-to-Trip I 1940.7 psig [1955.4 psia]
+Operability Limit (OL") _— 1930 psig (0.2150 Vdc)
+As-Found Tolerance (AFT| gps) S 19294 psig  (0.2147 Vdc)
+As-Left Tolerance (ALTL gps) 1929 psig  (0.2145 Vdc)
Field Trip Setpoint (FTSPLgrps) N E— 1925 psig (0.2125 Vdc)
-As-Left Tolerance (ALT( rps) B I 1921 psig (0.2105 Vdc)
-As-Found Tolerance (AFTy .rps) I 1920.6 psig  (0.2103 Vdc)
-Operability Limit (OL") 1920 psig (0.2100 Vdc)
Limiting Trip Setpoint (LTSPy rps) —_t 1830.7 psig
Analytical Limit (AL rps-rop) — 1815 psig [1830 psia]
Limiting Trip Setpoint (LTSP rps.ioca) — 1723.6 psig
Setpoint Evaluation Starting Limit ‘ 1700 psig
Analytical Limit (ALL-RPS-LOCA) _— 1648.0 pSlg

v
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Figure 9.9.2b

Low PZR Pressure Reactor Trip Bistable — EPU
(PC-429E, 430H, 431J, 449A)

Peak Process Parameter
Margin-to-Trip

+Operability Limit (OL")
+As-Found Tolerance (AF TL_RPS)
+As-Left Tolerance (ALT{ rps)
Field Trip Setpoint (FTSPr rps)
-As-Left Tolerance (ALTy rps)
-As-Found Tolerance (AFTL.rps)

-Operability Limit (OL")

Limiting Trip Setpoint (LTSPy grps)

Analytical Limit (AL gps-otroax)

Process

2121.3 psig [2136 psia]
. 1940.7 psig [1955.4 psia]

— b 1930psig  (0.2150 Vdc)
|} 19294psig  (0.2147 Vdc)
1929 psig  (0.2145 Vdc)
- 1925 psig (0.2125 Vdc)
B E— 1921 psig (0.2105 Vdc)
———— 19206 psig (0.2103 Vdc)

1920 psig (0.2100 Vdc)

——F——  1855.7 psig

R 1840 psig [1855 psia]
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9.9.3 Low PZR Pressure SI Actuation Setpoint

Figure 9.9.3

Low PZR Pressure SI Actuation Bistable
(PC-429C, 430E, 431G)

Process
+Operability Limit (OL") _t 1740 psig (0.1200 Vdc)
+As-Found Tolerance (AFT ) - 1739.4 psig  (0.1197 Vdc)
+As-Left Tolerance (ALTL g) 1739 psig (0.1195 Vdc)
Field Trip Setpoint (FTSP.g) N S— 1735 psig (0.1175 Vdc)
-As-Left Tolerance (ALTy.g) — 1731 psig . (0.1155 Vdc)
-As-Found Tolerance (AFT.g) ’ _— 1730.6 psig  (0.1153 Vdc)
-Operability Limit (OL") - 1730 psig (0.1150 Vdc)
Limiting Trip Setpoint (LTSP..g;) R R 1722.9 psig [1737.6 psia]
Transmitter Minimum Range Limit 1700 psig [1714.7 psia]
Analytical Limit (AL g .s18) 1648.3 psig [1663 psia]
Analytical Limit (AL;.s1_Loca) - ] 1625 psig [1639.7 psia].
v
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9.9.4 PZR Pressure SI Unblock and Block Enable (Proposed)

Figure 9.9.4

High PZR Pressure SI Unblock/Block Enable Settings (Proposed)
(PC-429D, 430F, 4311)

4
Process Limit (PLgy.yng) ____r_______ 2185 psig

+Operability Limit (OL") SR E— 2005 psig  (0.2525 Vdc)

+As-Found Tolerance (AFTg.yng) ——— T 2004.4 psig  (0.2522 Vdc)

+As-Left Tolerance (ALTs.ung) S S— 2004 psig (0.2520 Vdc)

(Unblock) Field Trip Setpoint (FTSPsi.ung) - 2000 psigT  (0.2500 Vdc)

-As-Left Tolerance (ALTs.uns) 1 1996 psig  (0.2480 Vdc)

-As-Found Tolerance (AFTsywg) @ —— 1995.6 psig  (0.2478 Vdc)

-Operability Limit (OL) I 1995 psig (0.2475 Vdc)

+As-Found Tolerance (AFTg,g) I — 1994.4 psig  (0.2472 Vdc)

+As-Left Tolerance (ALTs).p) N S 1994 psig (0.2470 Vdc)

(Block Enable)  Field Trip Setpoint (FTSPg;.g) A 1990 psigd  (0.2450 Vdc)

-As-Left Tolerance (ALTs;.5) T 1986 psig  (0.2430 V&c)

~As-Found Tolerance (AFTs.p) B E— 1985.6 psig  (0.2428 Vdc)
Process Limit (PLg;.g) e B 1735 psig

Process
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IMPACT ON PLANT DOCUMENTS
Note: Passport Engineering Change (EC) Number for Calculation 2009-0001 Rev 0 is 13243.

PBNP-IC-31, Rev. 2, “PZR Pressure — Low Safety Injection and High Unblock Safety
Injection Instrument Loop Uncertainty/Setpoint Calculation”

Calculation PBNP-IC-31 was placed on Administrative Hold via CAP 062255 and has been
folded into this calculation. The calculation should be superseded.

WEP-SPT-21, “Pressurizer Pressure EOP Setpoints”, Rev. 3
This calculation provides input to Calculation WEP-SPT-21 for EOP setpoint evaluation.

1ICP 04.001H, Rev. 5, “Reactor Protection and Saféguards Analog Racks Pressurizer
Pressure Outage Calibration”

New As-Found Tolerances for Lead/Lag Modules, Current-to-Current Converters and
Indicators for Loops 1P-429, 1P-430, 1P-431 and 1P-449 need to be incorporated. Passport
A/R No. 01136898 will track the generated change to this document.

2ICP 04.001H, Rev. 6, “Reactor Protection and Safeguards Analog Racks Pressurizer
Pressure Outage Calibration”

New As-Found Tolerances for Lead/Lag Modules, Current-to-Current Converters and
Indicators for Loops 2P-429, 2P-430, 2P-431 and 2P-449 need to be incorporated. Passport
A/R No. 01136898 will track the generated change to this document.

1ICP 04.004-1, Rev. 11, “Event V Test Pressure, RCS Wide Range, RC Hot Leg, Pressurizer,
and RV Head Vent Pressure Instruments Outage Calibration™

New As-Found Tolerances for Transmitters 1PT-429, 1PT-430, 1PT-431 and 1PT-449 need
to be incorporated. Passport A/R No. 01136898 will track the generated change to this
document.

2ICP 04.004-1, Rev. 10, “Event V 'Test Pressure, RCS Wide Range, RC Hot Leg, Pressurizer,
and RV Head Vent Pressure Instruments Outage Calibration”

New As-Found Tolerances for Transmitters 2PT-429, 2PT-430, 2PT-431 and 2PT-449 need
to be incorporated. Passport A/R No. 01136898 will track the generated change to this
document.

1ICP 02.001RD, Rev. 8, “Reactor Protection and Engineered Safety Features Red Channel
Analog 92 Day Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 1PC-
429A, C/D, and E need to be incorporated. Passport A/R No. 01136898 will track the
generated change to this document.

21CP 02.001RD, Rev. 11, “Reactor Protection and Engineered Safety Features Red Channel
Analog 92 Day Surveillance Test” .

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 2PC-
429A, C/D, and E need to be incorporated. Passport A/R No. 01136898 will track the

- generated change to this document.

11CP-02.001BL, Rev. 12, “Reactor Protection and Engineered Safety Features Blue Channel
Analog 92 Day Surveillance Test” ‘
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New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 1PC-
431A, I/G, and J need to be incorporated. Passport A/R No. 01136898 will track the
generated change to this document.

2ICP-02.001BL, Rev. 15, “Reactor Protection and Engineered Safety Features Blue Channel
Analog 92 Day Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 2PC-
431A, I/G, and J need to be incorporated. Passport A/R No. 01136898 will track the
generated change to this document.

HCP-02.001WH, Rev. 11, “Reactor Protection and Engmeered Safety Features White
Channel Analog 92 Day Survelllance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 1PC-
430A, E/F, and H need to be incorporated. Passport A/R No. 01136898 will track the
generated change to this document.

2ICP-02.001WH, Rev. 11, “Reactor Protection and Engineered Safety Features White
Channel Analog 92 Day Surveillance Test”.

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 2PC-
430A, E/F, and H need to be incorporated. Passport A/R No. 01136898 will track the
generated change to this document. :

11CP-02.001YL, Rev. 10, “Reactor Protection and Engineered Safety Features Yellow
Channel Analog 92 Day Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 1PC-
449A need to be incorporated. Passport A/R No. 01136898 will track the generated change
to this document.

2ICP-02.001YL, Rev. 13, “Reactor Protection and Engineered Safety Features Yellow
Channel Analog 92 Day Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 2PC-
449A need to be incorporated. Passport A/R No. 01136898 will track the generated change
to this document.

1ICP 02.020RD, Rev. 11, “Post-Refueling Pre-Startup RPS and ESF Red Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 1PC-
429A, C/D, and E need to be incorporated.

Passport A/R No. 01136898 will track the generated change to this document.

2ICP 02.020RD, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Red Channel Analog
Surveillance Test”

New As-Left Tolerances As-Found Tolerances, and Operability Limits for Bistables 2PC-
429A, C/D, and E need to be incorporated.

Passport A/R No. 01136898 will track the generated change to this document.

11CP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 1PC-
431A, 1/G, and J need to be incorporated.
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Passport A/R No. 01136898 will track the generated change to this document.

2ICP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 2PC-
431A, 1/G, and J need to be incorporated.

Passport A/R No. 01136898 will track the generated change to this document.

1ICP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 1 PC-
430A, E/F, and H need to be incorporated.

Passport A/R No. 01136898 will track the generated change to this document.

21CP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White Channel Analog
Surveillance Test” ' '

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistables 2PC-
430A, E/F, and H need to be incorporated.

Passport A/R No. 01136898 will track the generated change to this document.

11CP 02.020YL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Yellow Channel Analog
Surveillance Test” . ~

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 1PC-
449A need to be incorporated.

Passport A/R No. 01136898 will track the generated change to this document.

2ICP 02.020YL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Yellow Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 2PC-
449A need to be incorporated.

Passport A/R No. 01136898 will track the generated change to this document.
Setpoint Documents STPT 1.4, Rev. 9, “Pressurizer Pressure and Level”

High and Low PZR Pressure Reactor Trip Tech Spec AV values and Low PZR Pressure
Reactor Trip setpoint have been verified. No changes are required.

Setpoint Documents STPT 2.1, Rev. 3, “Safety Injection”
Low PZR Pressure — SI Actuation setpoints have been verified. No changes are required.

New SI Block (1990 psig), Unblock (2000 psig) setpoints and SI Unblock AV values (2005
psig) need to be incorporated. Passport A/R No. 01136898 will track the generated change to
this document.

Daily Logsheet PBF-2034, pages 90, 91 and 92 of 186, Rev. 74, Control Room Log — U1
CCT has been verified. No changes are required.
Daily Logsheet PBF-2035, pages 90, 91 and 92 of 186, Rev. 74, Control Room Log — U2
CCT has been verified. No changes are required.

DBD-25 Section A, Rev. 3, NSSS Control Systems Pressurizer Pressure Control
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Revise High and Low Pressurizer Reactor Trip Setpoints, SI Block setpoint and SI Block
Auto Reset point in Figure A.2.2-1. Marked-up sheet (1 page) is separately transmitted.
(Note: Keywords used in searching all DBDs are: “pressurizer pressure”, “Reactor Trip”,
“psig” “allowable” and “analytical”.)

Passport A/R No. 01136898 will track the generated change to this document.
DBD-24, Rev. 4, ESF Actuation System

Revise Pressurizer Pressure (SI Actuation) channel accuracy in Table 2-6. Revise SI Block
and SI Block automatic reset point in Section 5.1. Marked-up sheets (2 pages) are separately
transmitted. Passport A/R No. 01136898 will track the generated change to this document.

DBD-27, Rev. 4, Reactor Protection System

Revise definition of Allowable Value. Revise Analytical Limits and response time in Table
2-1. Revise setpoint and response time in Note 5 of Table 2-1. Revise Operating Limit in
Table 2-2 and delete note 7 of the table. Marked-up sheets (5 pages) are separately
transmitted. Passport A/R No. 01136898 will track the generated change to this document.

Tech Spec 3.3.1, Table 3.3.1-1, Item 7

If a licensing amendment to revise pressurizer pressure setpoints for current power operation
is implemented, revise the “Pressurizer Pressure — Low™ and “Pressurizer Pressure — High”

reactor trip Allowable Values to > 1835 psig and < 2390 psig, respectively, and eliminate
Notes (h) and (i) in Table 3.3.1-1.

If the EPU licensing amendment is implemented instead, revise the “Pressurizer Pressure —
Low” and “Pressurizer Pressure — High” reactor trip Allowable Values to > 1860 psig and <
2385 psig, respectively, and eliminate Notes (h) and (i) in Table 3.3.1-1.

Passport A/R No. 01136898 will track the generated change to this document.
Tech Spec 3.3.2, Table 3.3.2-1, Item 8

After a license amendment is approved to make the change, revise the Item 8 “Function”
description from “SI-Block — Pressurizer Pressure” to “SI Unblock — Pressurizer Pressure”.
Also, revise “SI Unblock — Pressurizer Pressure” Allowable Value from < 1800 psig to <
2005 psig and SI Actuation — Pressurizer Pressure AV value from > 1715 psig to > 1725 psig.

Passport A/R No. 01136898 will track the generated change to this document.
Operations Procedure OP 1A, Rev. 95, Cold Shutdown to Hot Standby

In Sections 3.1.6 and 5.62, revise the reference to SI Unblock setpoint of 1775 psig to 2000
psig. Also, in the “Caution” block of Section 5.61, the SI Unblock AV value should be
revised from 1800 psig to 2005 psig.

Passport A/R No. 01136898 will track the generated change to this document.
Operations Procedure OP 3C, Rev. 106, Hot Standby to Cold Shutdown

In Sections 3.1.7 and 5.3.7 revise the reference to SI Block setpoint of 1765 psig to 1990
psig. Also, in the “Caution” block of Section 5.3.6, the SI Unblock value should be revised
from 1775 psig to 2000 psig.

Passport A/R No. 01136898 will track the generated change to this document.
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ATTACHMENTS LIST

Attachment A Instrument Scaling (7 pages)

Attachment B S&L Calculation 2006-16540, Rev. 0, “Foxboro Pressure Transmitters
Acceptable Accuracy Limits During and After Postulated Seismic Event”
(16 pages)

Attachment C E-mail from Robert Francis of Wyle Laboratories to Asif Mohiuddin of

S&L, confirmation of telecon regarding the relationship between
LOCA/HELB Temperature Effect and Radiation Effect, dated 8/14/2006

(2 pages)

Attachment D Walkdown Record Regarding Minor Divisions for PZR Pressure
Indicators (P1-429, P1-430, P1-431 and PI-449A) (2 pages)

Attachment E Pressurizer Pressure Analytical Limits (11 pages)

Attachment F Reference G.56 — NPM 2007-0151, “Position Paper on Transmitter
Environmental Uncertainties for PBNP-IC-12, ‘Pressurizer Pressure
Uncertainty/Setpoint Calculation’ (11 pages)

Attachment G Accident Ambient Containment Pressure Calculation (4 pages)

10 CFR 50.59 REVIEW

10 CFR 50.59 screening SCR 2006-0249 Rev 1 was prepared to support implementing the
calibration limits determined by this calculation into the associated 1&C calibration procedures.
The screening concluded that a 50.59 evaluation and UFSAR change are not required as a result
of the addition of calibration limits listed in Section 9.7 above. The calibration limits include the
as-left, as-found, and Operability limits for each pressurlzer pressure reactor trip and ESFAS field
setpoint, as summarized in Section 9.7.

NRC prior approval of a licensing amendment is required in order to implement the revised
values in the Technical Specifications for the RPS and ESFAS Allowable values associated with
the reactor trip, ESF actuation, and SI Unblock functions. The purpose of a 50.59 review is to
determine if prior NRC approval is necessary to implement changes to the plant. No 50.59
review is necessary for revising the Technical Specification values because a license amendment
is already acknowledged to be required. The present intent is to include the TS changes identified
in this calculation for RPS and ESFAS setpomts in the Extended Power Uprate License
Amendment Request.

Note that EPU implementation after the EPU license amendment is received from NRC will
require separate screening and possibly full 50.59 evaluation of individual changes being made.
For future EPU implementation, a separate 50.59 screening number (SCR 2008-178) and a
separate 50.59 evaluation number (SE 2008-014) have been reserved.
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Instrument Scaling

This calculation has determined Acceptable As-Found Tolerances for all instruments identified in Section
1.5. The following tables illustrate the necessary modifications to calibration procedures P.2 through P.14
to account for these new tolerance values. The area within the bolded box represent the necessary -
changes, all other fields are provided for convenience only.

1(2)ICP 04.004-1 (Ref. P.13 and P.14)

1(2)ICP 04.001H (Ref. P.11 and P.12)

1(2)PT-429, 430, 431, 449
T-1 PZR Pressure Taser
Input Qutput I As-Found iis g As- Left Limits
(mAdc) (mAdc) (mAdc)

psig Ideal As-Found | As-Left Low High Low High
1700.0 9.47 § 9.08 9.86 9.27 9.67
1900.0 19.47 19.08 19.86 19.27 10.67
2100.0 29.47 29.08 29.86 29.27 29.67
2300.0 39.47 39.08 39.86 39.27 39.67
2500.0 49.47 49.08 49.86 49.27 49.67
2300.0 39.47 39.08 39.86 39.27 39.67
2100.0 29.47 29.08 29.86 29.27 29.67
1900.0 19.47 19.08 19.86 19.27 19.67
1700.0 9.47 9.08 9.86 9.27 9.67

1(2)PM-429B, 430C, 431C, 449B
Pressurizer Pressure Dynamic om '
PZR Press Comp Press Output As- Fod Limits As- Left Limits
Input (Vde) (Vdc) (Vde)

Vdc Ideal | As-Found | As-Left Low High Low High
0.1000 0.1000 0.0972 0.1028 0.0980 0.1020
0.2000 0.2000 0.1972 0.2028 0.1980 0.2020
0.3000 0.3000 0.2972 0.3028 0.2980 0.3020
0.4000 0.4000 0.3972 0.4028 0.3980 0.4020
0.5000 0.5000 0.4972 0.5028 § 0.4980 0.5020
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Calculation No. 2009-0001

Revision 0
Page A2 of A7

1(2)ICP 04.001H (Ref. P.11 and P.12)

1(2)PM-429A, 430A, 431A, 449A
Pressurizer Pressure I/1 _
PZR Press Comp Press Output ¥ As- oun Limits As- Left Limits
Input (mAdc) : (mAdc) i {(mAdc)

Vde Ideal | As-Found | As-Left § Low High Low High
0.1000 10.00 9.77 10.23 9.90 10.10
0.2000 20.00 19.77 20.23 19.90 20.10
0.3000 30.00 29.77 30.23 29.90 30.10
0.4000 40.00 N 39.77 40.23 39.90 40.10
0.5000 50.00 4977 50.23 49.90 50.10

1(2)P1-429, 430, 431, 449A
Pressurizer Pressure Indicator .
INPUT As- Found Limits As- Left Limits
OUTPUT (mAdc) (mAdc) (mAdc)

psig Ideal | As-Found | As-Left Low High Low High
1700.0 10.00 ' g 9.10 10.90 9.20 10.80
1900.0 20.00 19.10 20.90 19.20 20.80
2100.0 30.00 29.10 30.90 29.20 30.80
2300.0 40.00 39.10 40.90 39.20 40.80
2500.0 50.00 49.10 50.90 49.20 50.80
2300.0 40.00 39.10 40.90 39.20 40.80
2100.0 30.00 29.10 30.90 29.20 30.80
1900.0 20.00 19.10 20.90 19.20 20.80
1700.0 10.00 9.10 10.90 9.20 10.80
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& Operability Limits » 1(2)-PC-431A > 0.4300 Vdc (> 2360 psig) and < 0.4350 Vdc (<2370 psig)

. Process Output (PZR Press) As-Left Limits As-Found Limits | Operability Limits
Pressurizer | i o ple Light | Setpoint ' "
Pressure & ) Setpoint | As-Found | As-Left § Low High Low High Low High
psig Vde Vde Vde vde | Vde | Vvde Vdc Vdc
1(2)-PC-431A | High Press Trip 2365 | 0.4325T 04345 | 0.4303 | 0.4347 | 0.4300
1(2)-PC-431I/G SIG(R) 1735 | 0.1175¢ 0.1195 | 0.1153 | 0.1197 | 0.1150
1(2)-PC-4311/G | Unblock SII(G) 1775 ] 0.1375T 0.1395 | 0.1353 | 0.1397 | 0.1350
1(2)-PC-431V/G | Unblock SI I (G) —
'SI Block Enable (Light ON) 1765 | 0.1325¢ 0.1305 | 0. 134.15 0.1303 | 0.1347 None None
Output (Comp Press) _ s
1(2)-PC-431J Low Press Trip 0.21254 § 0.2105 | 0.2145 | 0.2103 | 0.2147 | 0.2100 | 0.2150 §

(Ref: Calculation 2009-0001 Rev 0)

o High PZR Pressure Trip Function Technical Specification Limit e 1(2)-PC-431A < 0.4425 Vdc (< 2385 psig)

* Operability Limits  1(2)-PC-431G 2 0.1150 Vdc (= 1730 psig) and < 0.1200 Vdc (< 1740 psig)

(Ref: Calculation 2009-0001 Rev 0)

e Low PZR Pressure SI Actuation Function Technical Specification Limit » 1(2)-PC-431G > 0.1075 Vdc (= 1715 psig)

¢ Operability Limits . 1(2)-PC-4311 >0.1350 Vdc (= 1770 psig) and < 0.1400 Vdc (< 1780 psig)

o Unblock SI Function Technical Specification Limit » 1(2)-PC-4311 < 0.1500 Vdc (< 1800 psig)

(Ref: Calculation 2009-0001 Rev 0)

¢ Operability Limits » 1(2)-PC-431J > 0.2100 Vdc (= 1920 psig) and <0.2150 Vdc (< 1930 psig)
e Low PZR Pressure Trip Function Technical Specification Limit @ 1(2)-PC-431J > 0.2025 Vdc (= 1905 psig)

(Ref: Calculation 2009-0001 Rev 0) .
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Section 5.18.1 of 1(2) ICP 02.001RD (Ref. P.3 and P.8) and Section 5.13.1 of 1{2) ICP 02.020RD (Ref. P.25 and P.29)

) Process Output (PZR Press) As-Left Limits As-Found Limits | Operability Limits
Pressutizer | piciable Light | Setpoint :
Pressure & . Setpoint | As-Found | As-Left § Low High Low High Low High
psig Vde Vde vde H Vdc Vdc Vde Vdc Vde vdc
1(2)-PC-429A | High Press Trip | 2365 | 043257 0.4345 | 0.4303 | 0.4347
1(2)-PC-429C/D | SIC(R) 1735 | 0.11754 0.1195 | 0.1153 | 0.1197
1(2)-PC-429C/D Unbl‘zg; SID 1 4775 | 013751 0.1395 | 0.1353 | 0.1397
1(2)-PC-429C/D | Unblock SID | 505 | 13951 0.1345 | 0.1303 | 0.1347
(G ON)
Output (Comp Press) S
1(2)-PC-429E | Low Press Trip | 1925 | 0.21254 0.2105 | 0.2145 | 0.2103 | 0.2147 | 0.2100 | 0.2150 §

* Operability Limits e 1{2)-PC-429A > 0.4300 Vdc (= 2360 psig) and < 0.4350 Vdc (< 2370 psig) (Ref: Calculation 2009-0001 Rev 0)
» High PZR Pressure Trip Function Technical Specification Limit e 1(2)—PC—429A <0.4425 Vdc (£ 2385 psig)

s Operability Limits  1(2)-PC-429C >0.1150 Vdc (= 1730 psig) and <0.1200 Vdc (< 1740 psig) " (Ref: Calculation 2009-0001 Rev 0)
o Low PZR Pressure SI Actuation Function Technical Specification Limit  1(2)-PC-429C 2 0.1075 Vdc (2 1715 psig)

¢ Operability Limits e 1(2)-PC-429D > 0.1350 Vdc (= 1770 psig) and < 0.1400 Vdc (< 1780 psig) (Ref: Calculation 2009-0001 Rev 0)
e Unblock SI Function Technical Specification Limit ¢ 1(2)-PC-429D < 0.1500 Vdc (< 1800 psig) 7

¢ Operability Limits ¢ 1(2)-PC-429E 2> 0.2100 Vdc (= 1920 psig) and < 0.2150 Vdc (< 1930 psig) (Ref: Calculation 2009-0001 Rev 0)

» Low PZR Pressure Trip Function Technical Specification Limit  1(2)-PC-429E >0.2025 Vdc (= 1905 psig)
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Attachment A

Section 5.18.1 of 1(2) ICP 02.001WH (Ref. P.4 and P.9) and Section 5.12.1 of 1(2) ICP 02.020WH (Ref. P.26 and P.30)

. Process Output (PZR Press) As-Left Limits As-Found Limits | Operability Limits §

Pressurizer - Bistable Light | Setpoint 7 . ’
Pressure : Setpoint | As-Found | As-Left Low High Low High Low High

psig Vde Vde Vdc Vdc Vde | Vde | Vde Vdc Vde

1(2)-PC-430A | High Press Trip 2365 | 043257 | | 04305 | 0.4345 | 0.4303 | 0.4347 | 0.4300 | 0.4350 f

1(2)-PC-430E/F SIE (R) 1735 | 0.11754 0.1155 | 0.1195 | 0.1153 | 0.1197 | 0.1150 | 0.1200 §

1(2)-PC-430E/F | Unblock SIF (G) 1775 | 0.13757 | 0.1355 | 0.1395 | 0.1353 | 0.1397 | 0.1350 | 0.1400

1(2)-PC-430E/F | Unblock SI'F (G) .
SI Block Enable | (Light ON) 1765 | 0.1325¢ 0.1345 | 0.1303 | 0.1347 | None | None

Output (Comp Press)
1(2)-PC-430H Low Press Trip 1925 | 0.21254 0.2145 | 0.2103 | 0.2147 | 02100 | 0.2150

o Operability Limits o 1(2)-PC-430A > 0.4300 Vdc (> 2360 psig) and < 0.4350 Vdc (< 2370 psig) (Ref: Calculation 2009-0001 Rev 0)
e High PZR Pressure Trip Function Technical Specification Limit & 1(2)-PC-430A <0.4425 Vdc (< 2385 psig)

¢ Operability Limits » 1(2)-PC-430E > 0.1150 Vdc (= 1730 psig) and < 0.1200 Vdc (< 1740 psig) (Ref: Calculation 2009-0001 Rev 0)
o Low PZR Pressure SI Actuation Function Technical Specification Limit e 1(2)-PC-430E 2> 0.1075 Vdc (= 1715 psig)

e Operability Limits » 1(2)-PC-430F >0.1350 Vdc (> 1770 psig) and < 0.1400 Vdc (< 1780 psig) (Ref: Calculation 2009-0001 Rev 0)
e Unblock SI Function Technical Specification Limit ¢ 1(2)-PC-430F < 0.1500 Vdc (< 1800 psig)

e Operability Limits e 1(2)-PC-430H >0.2100 Vdc (= 1920 psig) and <0.2150 Vdc (< 1930 psig) (Ref: Calculation 2009-0001 Rev 0)
e Low PZR Pressure Trip Function Technical Specification Limit @ 1(2)-PC-430H 2 0.2025 Vdc (= 1905 psig)
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As-Left Limits

As-Found Limits
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Operability Limits §

. Process Output (PZR Press)
Pressurizer | pioiable Light | Setpoint -
Pressure & . Setpoint | As-Found | As-Left § Low High Low High Low High
PSIE 1 vde Vdc vic § Vvde vde | Vvde | Vde | Vde Vde
1(2)-PC-449A | LowPress Trip | 1925 |0.2125) | 02105 | 02145 | 02103 | 0.2147 | 0.2100 | 0.2150 §

o Operability Limits e 1(2)-PC-449A > 0.2100 Vdc (= 1920 psig) and < 0.2150 Vdc (< 1930 psig)
o Low PZR Pressure Trip Function Technical Specification Limit & 1(2)-PC-449A = 0.2025 Vdc (= 1905 psig)

(Ref: Calculation 2009-0001 Rev 0)
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Per Section 9.8.1, to preserve the validity of this calculation’s results, this calculation requires that all
future calibrations of the equipment (addressed in this calculation) be performed using the M&TE
indicated below (or better). This table needs to be implemented in the indicated calibration procedures to
provide the calibrator with a list of acceptable M&TE equipment.

M&TE Range Accuracy Readability Reference
1(2)ICP 04.001H (PM-429B, 430C, 431C and 449B)
+ (0.0040% reading
HP 34401A 0-1.0 Vdc +0.0007 % range) £ 0.000001 Vdc 8.1.23
Fluke 45 0-3.0 Vdc | +0.025 % reading +0.0002 Vdc 8.1.23
Fluke 8842A 0-2.0 Vde | £0.003 % reading +0.00002 Vde 8.1.23
1(2)ICP 04.001H (PM-429A, 430A, 431A and 449A)
+ (0.0040% reading
~ HP 34401A 0-1.0 Vdc 10,0007 % range) +0.000001 Vde 8.1.32
Fluke 45 0-3.0 Vdc | +0.025 % reading +0.0002 Vdc 8.1.32
Fluke 8842A 0-2.0 Vdc | +0.003 % reading +0.00002 Vdc 8.1.32
Fluke 45 1 100 mAdc | +0.05 % reading | +0.02 mAdc 8.1.32
(fast rate)
+ (0.050% reading
- +
HP 34401A 0-100 mAdc 10,005 % range) +0.0001 mAdc 8.1.32
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1. PURPOSE AND SCOPE

The purpose of this calculation is 1o assess the suppon fiexibility of Foxboro N-E10 Series
Pressure Transmitters, as well as to verily the acceptable accuracy limits pertaining to salety
related funclion of transmitters under the applicable seismic conditions. The components have
been identified as follows:

. Component IDs 1/2L.T-461, 462, 463, 471, 472, 473

These components are Foxboro Model N-E13DM Differential Pressure Transmitters
instalied on wall-mounted supports in Containment Butllding at Elevation 21' (References
5.1.1,5.1.2and 5.1.3)

. Component 1Ds 1/2PT-429, 430, 431, 449

These components are Foxboro Model N-E11GM Gauge Pressure Transmitters instalied
on wall-mounted support in Containment Buiiding at Elevation 46' {(References 5.2.1,
5.2.2 and 5.2.3)

The seismic qualification lest program for Foxboro N-E10 Series Pressure Transmitters is
documented in Wyle Laboratories Test Reporl No. 45592-4 (Relerence 5.5). The
representative transmitters qualified by this test report are:

. Differential Pressure Transmitlers Model Nos. N-E13DM-1iM1, N-E13DH-HIM1 and N-
E13DH-HH1

. Gauge Pressure Transmitters Model Nos. N-E11GM-HIE2 and N-E11GH-{IM2

The tield-mounting configuration of instrument supports is not bounded by seismic tests. In
addition, because of the generic nature ol the qualification test program, the pressure transmitter
output shifls specilied by the manufaclurer (+/-5% for seismic and +/-1% lor post-seismic
conditions) are identified in the reporl as the acceptable error values. However, the data in the
seismic section of the report shows that for all tested transmitters the outputs have shifted by less
than +/-1% of span.

The scope of this calculation is lo:

1. Evaluate the actual in-field installations of the transmitters to determine whether the
Reference 5.5 report is usable for the subject transmitters, and

2. Review the data in the seismic section of the repor! to verify the acceptable accuracy limits.

2. DESIGN INPUT
2,1 Similarity Between Installed and Tested Transmitters

Foxboro Document No. QOAAC12 (Relerence 5.6) establishes the qualification of the installed
transmitters by similarity 1o the representalive transmitters qualitied by generic seismic tests.
The details of similarity between test specimens and the actual installed transmitters are
presenied on the lollowing pages.
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Model N-E13DM

The tested transmitter is Model N-E13DM-IIM1, which represents the basic Model N-E13DM
transmitter with options IIM1. As provided by Reference 5.7, the options available with the basic

model are:
Output Signal: H = 1010 50 mA, 60 to 95 Vdc
I = 410 20 mA, 25 to 42 Vdc
Base and Cover Malenal: | = cast iron
A = aluminum
Sensor Code: « M= 2010 205 inches H,O
H = 200 to 850 inches H,0
Process Connections: 1 =% NPT
2 =% NPT
Mounting bracket: A = horizontal pipe mounting

B = vertical pipe mounting
C = wall mounting (identical 1o vertica! pipe mounting)

The basis for qualification by similarity of Model N-E13DM transmilters with any of the oplion
codes listed above is as follows:

. No distinction is made between the two output signals offered. For the output signal
codes H and 1, performance resulis are the same under all qualified conditions; thus all
units are qualified either output option.

. The approximale weights of transmitlers with cast iron and aluminum base and cover
materials are 42 Ibs. and 25 Ibs., respectively (Relerence 5.7). This resuits in difference
between centers of gravity. However, the heavier transmitter was tested which is the
worst case with regards to the dynamic response and stresses o the bolting and bracket.

. Two measurement sensors or bellow capsules representing a range variety from 20 to
850 inches H,O are available with the basic model. The tested sensor is a code M
bellows with.a range of 20 to 205 inches H,O. Due to the fact that the range of N-E13DM
transmitters is 30 to 140 inches H,0, this measurement sensor is smaller than the sensor
code H. However, Mode! N-E13DH-1IH1 was aiso lested, and since material of
construction fill fluid and function ol the Iarger capsule are identical 1o the DM
transmitters, ali sensor codes are qualified.

. The tested transmitter was provided with Y2 NPT pracess connection. This is smaller than
Y NPT connection, however since % NPT is qualified, Y2 NPT is also qualilied because it
is a stronger connection.

. Both the horizontal and vertical pipe mount brackets were tested with the N-E13DH cast
iron construction transmilters. The seismic brackets were attached to simulated pipe
fixture in the worst case bolted configuration. The N-E13DH cast iron construction
transmitters represent the maximum transmitter mass; thus, the mounting of N-E13DM
transmitters is enveloped.
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Model N-E11GM

The tesled transmitter is Model N-E11GM-HIE2, which represents the bésic Mode! N-E11GM
transmitter with options HIE2. As provided by Reference 5.7, the options available with the basic

model are;
Output Signal: H=10to 50 mA, 60 to 95 Vdc
| = 41020 mA, 2510 42 Vdc
Base and Cover Material: | = castiron
A = aluminum
Sensaor Code (span): A = 10 to 80 psi
B8 = 20 to 200 psi
C = 4010 400 psi
D = 100 to 1000 psi
E = 200 10 2000 psi
Process Connections: 1= % NPT
2 = % NPT
Mounting bracket: A = horizontal pipe mounting

B = vertical pipe mounting
C = wall mounting (identical to vertical pipe mounting)

The basis for qualification by similarity of Model N-E11GM transmitters with any of the option
codes listed above is as lollows:

. No distinction is made between the two output signals offered. For the output signal
codes H and |, performance resulls are the same under all qualified conditions: thus all
units are qualified either output option.

. The approximate weights of transmitiers with cast iron and aluminum base and cover
materials are 35 1bs. and 1B Ibs., respectively (Reference 5.7). This results in difference
between centers of gravity. However, the heavier lransmitier was tested which is the
worst case with regards 1o the dynamic response and stresses to the bolting and bracket.

. Five measurement sensors or bellow capsules representing a wide range variety from 10
1o 2000 psi are available with the basic model. The tested sensor is a code E bellows
with a range of 200 to 2000 psi: thus, all other sensor codes are enveloped. In addition,
performance specifications under Design Basis Events are the same regardless of
capsule designation,

. The tested transmitter was provided with %2 NPT process convnec(ion. This is larger than
% NPT conneclion. However, % NPT connection was tested with Model N-E13DM, and it
is also qualified,

. Only the verlical seismic pipe bracket was tested with the cast iron construction
* transmitter. This combination was chosen as the worst case stress combination versus
the horizontal pipe seismic bracket. Thus, the tested vertical seismic mounting qualifies

all the similarity transmitters including the vertical and horizontal seismic brackets,
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2.2 Mounting Configurations

Each pressure transmitter is supplied with the kit that includes mounting bracket and two sels of
screws (Reference 5.9, Attachment A). One sel of screws is used to mount the transmitler on

- bracket, and the other is for attaching transmitter/bracket assembly to instrument support. As
shown in Section 2.1, the tested components including mounting brackels are similar to the
components used in actual instadation; thus, the mounting hardware provided by the
manufacturer is bounded by seismic tests.

Model N-E13DM Pressure Transmitters, Component IDs 1/2LT-461, 462, 463, 471, 472, 473
arg installed on wall-mounted support as shown on Drawing No. 13754.22-SK-CA-002
(Reference 5.3, Attachment B). The field-mounting configuration of instrument support is not
bounded by seismic tests. '

Mode! N-E11GM Pressure Transmitters, Component IDs 1/2PT-429, 430, 431, 449 are instalied
on wall-mounted support as shown on Drawing No. 13754.22-SK-CA-001 (Reference 5.4,
Attachment C), The field-mounting configuration of instrument support is not bounded by
seismic tests. '

2.3 Seismic Demand for Equipment Qualification

The seismic demand for equipment qualification is bgsed on rigidity of the structural support.
For rigid support, the seismic demand is defined in terms of the floor response spectra (RRS)
provided by Screening Evaluation Work Sheets (Reference 5.8).

3. ASSUMPTIONS

None.

4, METHODOLOGY AND ACCEPTANCE CRITERIA

The natural frequency of the support is determined for the most flexible portion of the support by
treating it as a canlilever beam with the entire load concentrated at the free end. Il is the inlent
to demonstrate that the natural frequency of the suppon is greater than the 20 Hz cut-off
frequency indicated on the seismic demand spectra (Reference 5.8). This insures thal the
support is rigid and the equipment mounted on support will experience the fioor response
spectra without any amplification.

The seismic qualiﬁcallion test report is reviewed with respect to the components structura)
integrity and operability. The transmitlers are seismically qualified provided the following
conditions are satisfied:

« The seismic demand tor equipment qualification (RRS) is enveloped by the lest response
spectra (TRS).

» No anomalies occurred during seismic lesting which would have aflected perlormance
and/or integrity of the transmitters.

Meeting the above conditions insures that the data in the seismic section of the report showing
that for all tested transmitters the outputs have shifted by less than +/-1% of span is applicable
to use at Point Beach Nuclear Plant.
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51.2

5.1.3

REFERENCES

Drawings and Procedures for Foxboro Model N-E13DM Pressure Transmitiers:

Installation Drawings:

(a)
(b}
{c)
{d)
{e}
()]
(9)
{n)
H
1)
(%)
(l)

S&W Drawing No. 13754.22-SK-1028, Rev.
S&W Drawing No. 13754.22-SK-1032, Rev.
S&W Drawing No. 13754.22-SK-1036,
S&W Drawing No. 13754.22-SK-1030,
S&W Drawing No. 13754.22-SK-1029,
S8W Drawing No. 13754.22-SK-1025,
71. Rev.

S&W Drawing No. 13754.22-SK-11
S&W Drawing No. 13754.22-SK-11

S&W Drawing No, 13754,22-SK-1165,
S&W Drawing No. 13754.22-SK-1179,
S&W Drawing No. 13754.22-SK-1173, Rev.
S&W Drawing No. 13754.22-SK-1167, Rev.

62,

Rev.
Rev.
Rev.

Rev.

Rev.
Rev.

Rev.

4, Instrument Installation 1LT-461
4, Instrument Installation 1LT-462
6, Instrument Instaliation 1L.T-463
4, Instrument Instaliation 1LT-471
6. Instrument Insiallation 1L.T-472
4, Instrument Installation 1LT-473
3, Instrument Instaliation 2LT-461
2, Instrument Installation 2L.T-462
4, Instrument Installation 2L.7-463
3, Instrument Instatlation 2LT-471
3. Instrument Installation 2LT-472
3, Instrument Installation 2L.T-473

Maintenance Procedures, Modification Regquest IC-259:

()
(b)
(c)
(d)
(&)
0]

ICP 11.34, Installation of 1LT-461
ICP 11.35, Installation of 1LT-462
ICP 11.36, Installation of 1LT-463

1CP 11.43, Installation ot 1LT-471

ICP 11.44, Installation of 1LT-472
ICP 11.45, Installation of 1L.7-473

Maintenance Procedures, Modification Request IC-260:

(a)
(b}
(c)
(d)
(e}
O]

ICP 11.107, Instaflation of 2LT-461
ICP 11.108, Instafiation of 2LT-462
ICP 11.109, Instaltation of 2L.7-463
ICP 11.117. instaliation of 2L.T-471
ICP 11.118, Instailation of 20.7-472
ICP 11.119, Installation of 2LT-473
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5.2.2
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5.4

5.5

5.6

5.7
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Drawings and Procedures for Foxboro Madel N-E11GM Pressure Transmitters:

Installation Drawings:

(&)
(b)
(c)
(d)
(e
)

(@)
(W]

S&W Drawing No

S&W Drawing No.
S&W Drawing No.
S&W Drawing No.
S&W Drawing No.
S&W Drawing No.
S&W Drawing No.
S&W Drawing No.

. 13754.22-SK-1208, Rev. 4, Instrument Installation 1PT-429

13754.22-SK-1211, Rev. 4, Instrument Installation 1PT-;130
13754.22-SK-1214, Rev. 4, Instrument Installation 1PT-431
13754.22-SK-1054, Rev. 5, instrument instaliation 1PT-449
13754.22-5K-1198, Rev. 3, Instrument Installation 2PT-429
13754.22-SK-1201, Rev. 4, Instrument Instaliation 2PT-430
13754.22-SK-1204, Rev. 4, instrument Installation 2PT-431
13754.22-SK-1182, Rev. 3, Instrument Installation 2PT-449

Maintenance Procedures, Modification Request IC-259:

(a)
(b)
(c)
(9

ICP 11.27, instalilation of 1PT-429
ICP 11.28, Installation of 1PT-430
ICP 11.29, installation of 1PT-431
ICP 11.30, installation of 1PT-449

Maintenance Procedures, Modification Request IC-260:

(@)
{b)
(c)
(d)

ICP 11.300, tnstallation of 2PT-429

IC P11.301, Instal

iation of 2PT-430

ICP 11.302, Installation of 2PT-431

ICP 11.133, Instal

lation of 2PT-449

Mounting Support Bracket for Model N-13DM Transmitters, Drawing No. 13754.22-SK-CA-002,
Rev. 4, Wall Mounted Transmitier and Manifold Bracket (Attachment B)

Mounting Support Bracket tor Model N-11GM Transmitters, Drawing No. 13754.22-SK-CA-001,
Rev. 4. Wall Mounted Transmilter Bracket (Attachment C)

Foxboro Document QOAAC11, Rev. A, Qualification Test Report of N-E10 Series Transmitters
for Class 1E Qualification (includes Wyle Laboratories Test Report 45592-4, Dated May 18,

1983)

Foxboro Document QDAAC12, Rev. D, Qualification by Similarity of N-E10Q Series Transmitters
per Qualification Tested N-E10 Series Transmitters

Foxboro Product Specilication PSS 9-181 A, N-E11 and N-E13 Series Nuclear Elecironic
Pressure Transmitlers, 1984 Issue

Screening Evaluation Work Sheets (SEWS) for Pressure Transmitters:

(a)
(o)
(c)
(d)

SQ-000853, Component ID 1LT-461
S0-000854, Component ID 2L T-461
SQ-000855, Component ID 1LT-462
SQ-000856, Component ID 2L.T-462
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5.9

5.10

5.11

5.12

(e)
)
(g
(h)
(0
0]
(k)
0
(m)
(n)
(0}
P
(a)

S0Q-000857. Component 1D 1LT-463
SQ-000858, Component 1D 2LT-463
SQ-000863. Component 1D 1LT-471
SQ-000864, Component 1D 2LT-471
§Q-000865, Component ID 1LT-472
SQ-000866, Component 1D 2L.T-472
SQ-000867, Component ID 1LT-473
SQ-000868, Compongm 1D 2LT-473
S$Q-000923, Component ID 1PT-429
SQ-000924, Component 1D 2PT-429
SQ-000925, Component 1D 1PT-430
SQ-000926, Component 1D 2PT-430
SQ-000927, Component ID 1PT-431
SQ-000928, Component 1D 2PT-431
SQ-000929, Component ID 1PT-449
SQ-000930, Component 1D 2PT-448

Excerpt from Foxboro Bulletin PL 008-548, Transmitters Seismic Mounting Assemblies
(Attachment A)

Calcutation NMB-132-CZC, Rev. 0, Seismic Analysis of Wall Mounted Pipe Stand for Foxboro
Transmitlers

Crane Co. Catalog No. 60. Valves and Fittings, 1960 Printing

AISC Manual of Steel Construction, 8™ Editian
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6.

6.1

CALCULATIONS
Natural Frequency of Support

Model N-E11GM transmitters 1/2PT-429, 430, 431, 449

As shown on Drawing No. 13754.22-SK-CA-001 (Reference 5.4, Attachment C), the actual
support for these transmitters includes 2° Schedule 40 pipe. The pipe is welded to a plate,
which in turn is anchored to the containment wall. The adequacy of the suppor is determined in
Reference 5.10 calculation using the finite element model. The computer model was
canstructed with Model N-E13DH transmilier. Review of Reference 5.6 reveals that this model
is the heaviest transmitter with the highest center of gravity; thus the computer model provides
worse case conditions for analysis,

Two mounting arrangements were evaluated; one with transmitter mounted on the side of the
support (Reference 5.10, Pages 14, 15), and one with transmitter mounted on the front of the
support (Reference 5.10, Pages 17, 18). The calculated nalural frequencies of two models are
provided on Page 10 of reference calculation as follows:

e 36.7 Hz - instrument mounted on the side of the support
*  34.9 Hz - instrument mounted on the front of the support

The calculaled frequencies of support are greater than the 20 Hz cut-off frequency indicated on
the seismic demand specira; thus the support is figid.

Mode! N-E13DM transmitters 1/2LT-461, 462, 463, 471, 472, 473

As shown on Drawing No. 13754.22-SK-CA-002 (Reference 5.3, Attachment B), the actual
support for these transmitters includes 4” x 4" x ¥4" struclural steel box. The box is welded to a
plate, which in turn is anchored to the containment wall. This box support is evaluated by
comparison to the pipe support modeled in Reference 5.10 calculation.

Support Configuration

Cross Section Area

Moment of Inertia

Support Length

2" Schedule 40 Pipe

1.08 in® (Ref. 5.11)

0.67 in® (Ref. 5.11)

12" (Ref. 5.10)

4" x 4" x V" Box

8.22 in®(Ref. 5.12)

12" (Ref. 5.3)

3,59.n° (Ref. 5.12)

The comparison of section properties indicates that 4" x 4" x " box is more rigid than 2"
Schedule 40 pipe. Also, the length of support is same as the one modeled in Reference 5.10
calculation. Thus, it is concluded that the frequency of 47 x 4" x V4" support is greater than the
20 Hz cut-off frequency indicated on the seismic demand spectra, and the support is rigid.
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6.2

6.3

Seismic Demand / Seismic Capacity Comparison

As indicated above, the frequency of the wall-mounted supports is in the rigid range. Thus, the
seismic demand for equipment qualification is the RRS for containment building wall.

The minimum qualified G-levels (Reference 5.5, Page VIiI-31) are:

OBE SSE
Horizontal: 4.39ZPA 6.6 g ZPA
Vertical: 1.89gZPA 3.9gZPA

From the floor RRS (Relerence 5.8), the maximum peak acceleration is 0.9 g. This RRS peak
acceleration is enveloped by the test minimum ZPA with more than 10% margin. Therefore, the
fes! response spectra (TRS) from the qualilication report envelop the required response spectra
(RRS).

Acceptable Accuracy Limits

The seismic tests were conducted in accordance with detailed procedures as described on
Pages ViiI-2, VIII-3 and Viil-4 of Reference 5.5. During the entire seismic simulation period, the
transmitlers were energized, as applicable, and pressurized to 75% of iheir calibrated span.
The input and oulput voltage were continuously monitored. The 5-point calibration check was
performed prior to, three times during, and at the completion of the seismic tests. Each span
point shift was calculated using the pre-seismic calibration check data as a baseline.

No anomalies occurred during seismic testing which would have aflecied performance and/or
integrity of the transmilters, Results for the tesied transmitters indicate that for all tested
transmitters 1he outputs had shifted by less than +/-1% of calibraled span (Reference 5.5, Page
VIII-33). This data is included in the Attachment D of the calculation.
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7. CONCLUSION

As shown in Section 6.1 of the calculation, the frequencies of the wall-mounted instrument
supports are greater than the 20 Hz cut-olf lrequency indicated on the seismic demand spectra
provided by Screening Evaluation Work Sheets; thus the supports are rigid.

As shown in Sectlion 6.2 of the calculation, the RRS peak. acceleration is enveloped by the test
minimum ZPA with more than 10% margin.

No anomalies occurred during seismic testing which would have affected performance and/or
integrity of the transmitters. Since the test results envelop the seismic requirements, the
anticipated output shift for the subject transmitters is +/-1% of calibrated span.
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PL 008-548
Page 4 .
Seismic Mounting Assemblies

Horizonta! Pipe Mounting . Vertical Pipe Mounting

' Figure E2334A ’ ’ Figure E2335
Hem Psn No. Ofy. Part Name . Hem Parl No, Qty. Part Name

-~ NO1SORG « Horizonial Pipe Mounting Kit -  NGISORH —  YVenlical Pipe Mouniing Kit
w1 NOWORK (+) 1 Mounting Bracke! 1 NOISORL (+) 1 Brecket Assembly

2 XO14EM 2  Scrow, Sochet H., 0.375:24 x 1.000 2 XOIT2YR 2 Screw, Sockel H, 037524 x 1.250

3 0041724 2  Lockwasher 3 0041724 2 Lockwasher

4  X0124CD 2 Nuy, 037576 4 X0142CD - 2 Nul, 0.37F18

6 X0100LS 2  Screw, Hex H, 0.37516 x 5.000 § XO1I7XF 2  Screw, Hex H., 0.375-10 x 4.500

{+)Title 10, Code of Faders! Regutslion, Parl 21 (10CFR-21) applies only (¢ thesa parts. All other pans are commercial grade.

*Parts preceded by asterisks are recommended spare paris.
For quanlities see RSPL 008-548, .

.'. Aminco s 3 8d of Ameri 6 C

Lubripisle 15 & irademark of Lubripiate Division of Fl;ke'éroxhars Retining Company.
Viton I8 @ trademark of £.1. duPont ce Nemours sng Company.
1188

MP 120 Printed In U.SA.
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Attachment C
ASIF To ASIF MOHIUDDIN/Sargentiundy,
MOHIUDDIN/Sargentiundy ce
08/15/2006 10:19 AM
bee

Subject Fw: Telecon

"Francis, Robert”
<Robert.Francis@wylelabs.c To <ASIF.MOHIUDDIN@sargentlundy.com>
om>

08/14/2006 04:02 PM

cc

ASUMGC( RE: Telecon

I agree with your telecon summary. Please note that the review of the
teat report was performed in a very short time period. However, based
on the review, the information vou provided is accurate to the best of
my knowledge.

RF

----- Ooriginal Message-----

From: ASI1F.MOHIUDDIM@sargentlundy.com
fmailto:ASIF.MOHIUDDIN@sargentlundy.com]
Sent: Monday, August 14, 2006 3:57 PM
To: Francis, Robert

Subject: Fw: Telecon

Hello Robert,
Greetings!

Thank you very much for helping us out with the antique Wyle Report on
the

Foxboro transmitters. I admire the retrievability of your system. I
would

appreciate if you review the following regarding our telecon on Friday,
8/11/2006, about the assessment of LOCA/HELB Temperature Effect for
Foxboro

Presgure-Type Transmitters.

vilyle Laboratories Test Report 45594-2, dated May 18, 1983, and Test
Procedure 45592-2, dated July 1, 1981, document the environmental
qualifications for Foxboro N-E10 series transmitters (which includes the
K-E11GM and N-E13DM series transmitters}!. The sequence of transmitter
testing is performed in accordance with the procedures contained in
Section

i1 of the report. ' After reviewing the procedure and the sequence in
which

the transmitters were tested, it is concluded that the given LOCA/HELB
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Temperature Effect of 3+/- B% in Foxboro Corporate Product Specification
includes the vradiation effect.

Please confirm this telecon by e-mail.

Thanks,
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Attachment D

PART 1 - WALKDOWN REQUEST FORM

Calculation No. PBNP-IC-12

Walkdown Location (Bldg/Elev/Room/Column Lines)
Control Building / Elevation 44' 0" / Control Room, CB 1(2)C04

Scope

1. Determine the minor division of the following Pressurizer Pressure indicators on Control Board C04.

1P1-429
1P1-430
1P1-431
1PI-449A
2P1-429
2P1-430

- 2P1-431
2P1-449A

References:

Data Tolerance Requirements

S&L W, Barasa Signature "'M”%‘*-ﬂ/' Date T - 00

Lead

Pi-PB-029, ATTACHMENT 3 - PAGE 1 of
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PART 2 - WALKDOWN DATA COLLECTION FORM

The minor division for the following indicators is 20 psig.

1PI-429
1P1-430
1P1-431
1P1-440A
2P1-429
2P1-430
2P1-431

. 2P1-449A

R P

Fresd gl

-

.v,/ l,...~é ) "_
v/"'/,_./,_\ //';/ |

. Signatugé. '

Data Taker Name Date
Vebert L. Marsh “%ZWVW Aot §-26-cl,
Independent Verifier Name Signature Date
P1-PB-029, ATTACHMENT 3 PAGE 2 of
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Pressurizer Pressure Analytical Limits

The pressurizer pressure instrumentation channels are credited with the following reactor protection
system (RPS) or engineered safety feature actuation system (ESFAS) functions:

Low pressurizer pressure reactor trip
e High pressurizer pressure reactor trip
o Low pressurizer pressure safety injection
s Pressurizer pressure safety injection block/unblock

The following discussion addresses Analytical Limits that are applied to each function in the plant
accident analyses. For the two reactor trip functions, a separate discussion of the current and EPU
Analytical Limits is provided, so that Limiting Trip Setpoints can be determined for both the current and
post-EPU conditions. Post-EPU Limiting Trip Setpoints are needed to support the EPU license
amendment request (LAR).

A. Low Pressurizer Pressure Reactor Trip - Current

The low pressurizer pressure reactor trip is credited as a primary trip in two accident analyses (Ref.
G.12):

1. Dropped Rod
2. Small break loss of coolant accident (SBLOCA)

This trip is also considered a backup/anticipatory trip for several other events. Process limits for the low
pressurizer pressure reactor trip are provided for three such events.

3. Steam line break inside containment (SLB (IC))
4. Steam line break outside containment (SLB (OC))
5. Steam generator tube rupture (margin to overfill)

There are two additional constraints placed on the low pressurizer pressure reactor trip:

6. Limit the range of AT protection
7. Margin to trip

Each of these will be discussed in turn.

1. Dropped Rod

The analytical limit provided is 1830 psia. No process sensor functional time is provided (Ref. G.12).
The dropped rod event does not involve any significant release of mass or energy to containment.

Therefore, only normal containment environmental conditions need to be considered when evaluating the
setpoint with respect to this analytical limit.
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2. SBLOCA
The analytical limit provided is 1648 psig. No process sensor functional time is provided (Ref. G.12).

An SBLOCA is expected to involve significant releases of mass and energy to the containment, which
could affect the containment environmental conditions. Reference G.56 provides the post-accident
containment environmental conditions for the low pressurizer pressure safety injection function. These
" same conditions should be used in evaluating the low pressurizer pressure reactor trip setpoint with
respect to the above analytical limit.

3. Steam line break inside containment (SLB (IC))

The process limit provided is 1775 psia. No process sensor functional time is provided (Ref. G.12).

In the analysis of a steam line break inside containment (Ref. C.12), multiple reactor trip signals are used
as inputs. The results of the analysis show that the reactor trip is actuated by the high containment
pressure safety injection signal. Since the low pressurizer pressure reactor trip signal did not produce the
reactor trip—and, therefore, is not credited as the primary trip in this accident analysis—it functions as a
backup trip. Hence, although the value of 1775 psia was used as an input to the analysis, this value
should not be used in determining the limiting trip setpoint (LTSP).

Furthermore, because, in this case, the signal functions as a backup trip and because the low pressurizer
pressure reactor trip field trip setpoint (FTSP) historically has been set at a value greater than this process
limit of 1775 psia, it is not necessary to give further consideration to this process limit.

4. Steam line break outside containment (SLB (OC))
The process limit provided is 1775 psia. No process sensor functional time is provided (Ref. G.12).

In the analysis of a steam line break outside containment (Ref. G.51), multiple reactor trip signals are
used as inputs. The results of the analysis show that the reactor trip is actuated by either the power range
high flux, the overpower AT, the overtemperature AT, or the low-low steam generator level signals. Since
the low pressurizer pressure reactor trip signal did not produce the reactor trip—and, therefore, is not
credited as the primary trip in this accident analysis—it functions as a backup trip. Hence, although the
value of 1775 psia was used as an input to the analysis, this value should not be used in determining the
limiting trip setpoint (LTSP).

5. Steam generator tube rupture (SGTR (margin to overfill))

Reference G.14 indicates that the low pressurizer pressure reactor trip functions as a backup/anticipatory
trip for the SGTR (margin to overfill) analysis and that the process limit is 1905 psig. No process sensor
functional time is provided.

The margin to overfill analysis for a steam generator tube rupture (Ref. C.13) is not a licensing basis
analysis. Rather, it is a “better estimate” analysis performed to support validation of the emergency
operating procedures, and it uses nominal values for setpoints and other process parameters.

Since (1) the PBNP margin to overfill analysis is not a licensing basis analysis, (2) nominal values are
used, and (3) the low pressurizer reactor trip is not the primary trip, the process limit of 1905 psig should
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not be used in establishing the limiting trip setpoint for the low pressurlzer pressure reactor trip.
Therefore, this limit need not be considered further.

6. Limit the range of AT protection

The low pressurizer f)ressure reactor trip limits the range of required protection from the overpower and
overtemperature AT trips, as discussed in FSAR 7.2.3.1(Ref. G.3). The low pressurizer pressure reactor
trip value used for this function is 1775 psia, as shown in FSAR Table 14.0-3 and FSAR Figure 14.0-1
(Ref. G.3).

Since none of the events for which the AT trips are credited as primary trips involves any significant
release of mass or energy to containment, only normal containment environmental conditions would need
to be considered when evaluating the low pressurizer pressure reactor trip setpoint with respect to this
limit. However, since this limit is bounded by (i.e., is less than) the analytical limit for the dropped rod
event (1830 psia), this limit need not be considered further.

7. Margin-to-trip

In order to avoid unnecessary challenges to the reactor protection system, several design basis transients,
during which the reactor should not trip, are evaluated to show that there is margin between the peak
(maximum or minimum}) transient value of pressurizer pressure and the reactor trip setpoint (Section 6.1
of Ref. G.52). The minimum pressurizer pressure during the most limiting event is 2136 psia.
Therefore, in order to avoid unnecessary challenges to the reactor protection system, the plant setpoint
plus an allowance for instrument uncertainty under normal containment environmental conditions should
be lower than this value.

8. Summary of low pressurizer pressure reactor trip considerations

The following analytical limits must be considered in establishing the limiting trip setpoint. For each
limit, the appropriate environmental conditions must be included in the setpoint evaluation.

e Dropped rod: 1830 psia, normal containment environment
* SBLOCA: 1648 psig, post-accident containment environment, based on Reference G.56

The setpoint plus instrument uncertainty under normal containment environmental conditions should also
remain below the following:

e Margin-to-trip: 2136 psia

B. Low Pressurizer Pressure Reactor Trip - EPU

In addition to the discussion above for the current power level, the Extended Power Uprate project
accident analyses are revising the Analytical Limits for some setpoints to adjust to the higher reactor
power level. An OPTOAX analysis for Extended Power Uprate [Westinghouse calculation CN-TA-08-22
Revision 0] establishes an analysis limit on the low pressurizer pressure reactor trip function at 1855 psia
(1840 psig) [References G.59 and C.1]. For the low pressurizer pressure reactor trip function, this value
is more restrictive for setpoint determination than the current power level Analytical Limit of 1830 psia.
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[Note: Revision 1 of CN-TA-08-22 (Reference C.2) was also issued for EPU, but does not require any
change to the 1855 psia Analytical Limit for the low pressurizer pressure reactor trip function established
in Revision 0.] '

A new analysis for steam line break (outside containment) mass and energy releases was performed for
EPU under CN-CRA-08-19 Revision 2 [Reference C.19]. The calculation assumed that a low pressurizer
pressure reactor trip would occur at 1855 psia (1840 psig). This analysis limit is the same value assumed
for the low pressurizer pressure reactor trip limit in the OPTOAX analysis.

Regarding which environmental conditions to apply to the uncertainties for the revised Analytical Limit,
page 13 of CN-TA-08-22 Rev 0 states that it is expected that either OTDT or OPDT will be credited in
the analyses of the following three accidents:

. Uncontrolled RCCA Withdrawal at Power
¢ Loss of Load/Turbine Trip
+ Steam Line Break at Power

For the low pressurizer pressure reactor trip function to be credited as a restriction for the OPTOAX
analysis, the most restrictive containment environment occurring under these three accidents should also
be applied to the low pressurizer pressure reactor trip function.

Of the three accidents above, an RCCA Withdrawal and a Loss of Load will not produce an adverse
containment environment. Only a steam line break inside containment would produce an abnormal
containment environment. However, the same justification given in Attachment F of this calculation for
using normal containment uncertainties for the SI actuation function can also be applied to the reactor trip
function. The Foxboro transmitters that provide the pressurizer pressure signal will respond to a low RCS
pressure condition rapidly during a steam line break before the transmitter electronics is affected by an
elevated containment temperature caused by the steam line break.

For the same reasons given in Attachment F, a normal containment environment can be applied to the
loop uncertainties for the purpose of determining the total loop error for the low pressurizer pressure
reactor trip Limiting Trip Setpoint.

Margin-to-Trip

Westinghouse Calculation CN-CPS-08-20 [Reference C.20] determined that normal operational transients
under EPU conditions would not cause a low pressurizer pressure reactor trip, with margin. Refer to the

calculation for the specific margin provided for different transients.

C. High Pressurizer Pressure Reactor Trip - Current

The high pressurizer pressure reactor trip is credited as a primary trip in one accident anélysis (Ref.
G.12):

1. Loss of load

This trip is also considered a backup/anticipatory trip for several other events. However, no process
limits for the high pressurizer pressure reactor trip are provided for these events.
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There are two additional constraints placed on the high pressurizer pressure reactor trip:

2. Limit the range of AT protection
3. Margin to trip

Each of these will be discussed in turn.
1. Loss of load

The analytical limit provided is 2425 psia. The process sensor functional time provided is 6.4 seconds
(Ref. G.12).

The loss of load event does not involve any significant release of mass or energy to containment.
Therefore, only normal containment environmental conditions need to be considered when evaluating the
setpoint with respect to this analytical limit.

2. Limit the range of AT protection

The high pressurizer pressure reactor trip limits the range of required protection from the overpower and
overtemperature AT trips, as discussed in Reference FSAR 7.2.3.1(Ref. G.3). The high pressurizer
pressure reactor trip value used for this function is 2425 psia, as shown on FSAR Table 14.0-3 and FSAR
Figure 14.0-1 (Ref. G.3).

Since none of the events for which the AT trips are credited as primary trips involves any significant
release of mass or energy to containment, only normal containment environmental conditions would need
to be considered when evaluating the high pressurizer pressure reactor trip setpoint with respect to this
limit. However, since this limit and the associated environmental conditions are the same as the
analytical limit and environmental conditions for the loss of load event (2425 psia), the AT protection
limit need not be considered further.

3. Margin-to-trip

In order to avoid unnecessary challenges to the reactor protection system, several design basis transients,
during which the reactor should not trip, are evaluated to show that there is margin between the peak
(maximum or minimum) transient value of pressurizer pressure and the reactor trip setpoint (Section 6.1
of Ref. G.52). The maximum pressurizer pressure during the most limiting event is 2351 psia.
Therefore, in order to avoid unnecessary challenges to the reactor protection system, the plant setpoint
minus an allowance for instrument uncertainty under normal containment environmental conditions
should be higher than this value.

4. Summary of high pressurizer pressure reactor trip considerations

The following analytical limit must be considered in establishing the limiting trip setpoint. The
appropriate environmental conditions must be included in the setpoint evaluation.

s Loss of load: 2425 psia, normal containment environment
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The setpoint minus instrument uncertainty under normal containment environmental conditions should
- also remain above the following:

e Margin-to-trip: 2351 psia

D. High Pressurizer Pressure Reactor Trip - EPU

In addition to the discussion above for the current power level, the Extended Power Uprate project is
revising the accident analysis for Loss of Load [Westinghouse calculation CN-TA-08-60 Revision 0] to
credit the high pressurizer pressure reactor trip function as a primary trip occurring at a lower pressure of
2418 psia (2403 psig) [References G.59 and C.18). For the high pressurizer pressure reactor trip function,
this value is more restrictive for setpoint determination than the current power level LOL Analytical Limit
of 2425 psia. :

Regarding which environmental conditions to apply to the uncertainties for the revised Analytical Limit,
the Loss of Load event does not create an abnormal containment environment. Therefore, normal
containment environmental parameters can be used to determine the total loop error for the high
pressurizer pressure reactor trip Limiting Trip Setpoint.

Margin-to-Trip
Westinghouse Calculation CN-CPS-08-20 {Reference C.20] determined that normal operational transients
under EPU conditions would not cause a high pressurizer pressure reactor trip, with margin. Refer to the

calculation for the specific margin provided for different transients.

E. Low Pressurizer Pressure Safety Injection

The low pressurizer pressure safety injection actuation is credited as a primary trip in the following
accident analyses (Ref. G.12): ‘

Rupture of a steam pipe (with 1 loop in service — core response)
Steam line break outside containment A

Smal! break loss of coolant accident (SBLOCA)

Large break loss of coolant accident (LBLOCA)

LOCA mass and energy release for pumped safety injection
Steam generator tube rupture (SGTR)

SNk =

This actuation is also considered a backup/anticipatory trip for the following event, and a process limit is
provided.

7. Steam line break inside containment
Each of these will be discussed in turn.
1. Rupture of a steam pipe (with 1 loop in service — core response)
The analytical limit provided is 1640 psia. A note in Referénce G.14 explains that although a value of

1663 psia was used in the analysis, it has been confirmed that the results would not be adversely impacted
if the setpoint were 1640 psia. Therefore, the analytical limit for this event is considered to be 1640 psia



Calculation No. 2009-0001
Revision 0
Page E7 of E11
Attachment E

The process sensor functional time provided is 20.7 seconds. A note in Reference G.14 explains that this
time is based on the modeled setpoint of 1663 psia and that the limiting point in the analysis occurs prior
to this time. Reference G.56 provides the post-accident containment environmental conditions for the low
pressurizer pressure safety injection function.

However, this analytical limit (1640 psia) is the same as the analytical limit for the SBLOCA case,
discussed below. Since (1) the analytical limit for the rupture of a steam pipe (with 1 loop in service —
core response) is the same as the analytical limit for the SBLOCA case and (2) the setpoint evaluation for
the SBLOCA case will also incorporate the instrument uncertainties associated with post-accident
containment environmental conditions, the rupture of a steam pipe — core response case is considered to
be enveloped by the SBLOCA case. '

2. Steam line break outside containment (SLB (OC))

The analytical limit provided is 1663 psia. The process sensor functional time provided is 333 seconds
(Ref. G.12) :

Since the break is outside containment, the containment environmental conditions would remain normal
for the first 333 seconds of the event. Therefore, the instrument uncertainties used in evaluating the
setpoint with respect to this analytical limit should include normal containment environmental conditions.

3. SBLOCA
The analytical limit provided is 1625 psig. No process sensor functional time is provided (Ref. G.12).

An SBLOCA is expected to involve significant releases of mass and energy to the containment, which
could affect the containment environmental conditions. Reference G.56 provides the post-accident
containment environmental conditions for the low pressurizer pressure safety injection function. These
conditions should be used in evaluating the low pressurizer pressure safety injection setpoint with respect
to the above analytical limit.

4, LBLOCA
The analytical limit provided is 1625 psig. No process sensor functional time is provided (Ref. G.12).

An LBLOCA is expected to involve significant releases of mass and energy to the containment, which
could affect the containment environmental conditions. Reference G.56 provides the post-accident
containment environmental conditions for the low pressurizer pressure safety injection function.
Howeyver, the analytical limit for the LBLOCA (1640 psig) is the same as the analytical limit for the
SBLOCA case, discussed above. Since (1) the analytical limit for the LBLOCA is the same as the
analytical limit for the SBLOCA case and (2) the setpoint evaluation for the SBLOCA case will
incorporate the larger instrument uncertainties associated with post-accident containment environmental
conditions, the LBLOCA case is considered to be enveloped by the SBLOCA case

5. LOCA mass and energy release for pumped safety injection
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Reference G.14 indicates that the low pressurizer pressure safety injection setpoint functions as a primary
trip for the LOCA mass and energy release analysis and that the analytical limit is 1700 psia. No process
sensor functional time is provided (Ref. G.12).

However, for the following reasons, the 1700 psia value is not a true analytical limit.

Reference G.14 cites several source documents for this item, including WEP-97-522 (Ref. G.33), WEP-
05-209 (Ref. G.20), and WEP-05-283 (Ref. G.38). The current LOCA mass and energy release analysis
and the current containment integrity analysis are documented in References G.33, G.20 and G.38 and
provide confirmation that varying certain plant parameters has no effect on the results of the two analyses.

The LOCA mass and energy release analysis provides input to the containment integrity analysis. -
References G.20 and G.38 both state that the results and conclusions of Reference G.33 are based on
Westinghouse evaluation models which did not credit condensation of steam in Reactor Coolant System
(RCS) by the SI or limit energy release to the containment based on Sl performance. Thus, SI merely
serves as a mechanism to transfer the core energy to the containment as it is produced. Therefore,
reductions in SI due either to flow reductions or delays in delivery, would result in less mass and energy
release to the containment resulting in a reduction in the calculated peak pressure. Therefore, any
increase in the time for the ECCS pumps to reach full speed will have no effect on the results and
conclusions presented in Reference G.33.

Normally, if a protection setpoint is actuated by a decreasing process parameter, moving the setpoint
lower increases the challenge to a safety limit. An allowance for instrument uncertainty is added to the
analytical limit to establish a limiting trip setpoint, which ensures the protection function is actuated in
time to protect the safety limit. However, in this case, moving the setpoint lower—which would delay the
delivery of safety injection—reduces the challenge to a safety limit (viz., the containment design pressure
and design temperature). Therefore, it is not appropriate to add instrument uncertainty to this analytical
limit and then use the result to establish a limiting trip setpoint.

The LOCA mass and energy release analysis was done a long time ago and reflects a Westinghouse
methodology that has since been replaced by a more current methodology. Nevertheless, the analysis
remains the PBNP analysis of record. It appears that the 1700 psia “analytical limit” represents a nominal
setpoint selected for use in the analysis. Because of how safety injection is modeled in the analysis—in
particular, the fact that no credit is taken for limiting the energy release to the containment based on the

performance of the safety injection system—a lower value for the setpoint in the analysns under this
methodology does not adversely impact the mass and energy release results.

Therefore, the analytical limit used in the LOCA mass and energy release analysis is considered a
nominal value, which should not be used in establishing the limiting trip setpoint. In addition, the use of
the value of 1700 psia in the LOCA mass and energy release analysis should not impose any limit or
restriction on the plant setpoint.

6. Steam generator tube rupture (SGTR)
Reference G.14 indicates that the low pressurizer pressure safety injection actuation functions as a

primary trip for the SGTR analysis. Neither a specific analytical limit nor a process sensor functional
time is provided (Ref. G.12). However, the following note is provided by Westinghouse:
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“The SGTR hand calculation methodology -assumes reactor trip and SI actuation occur
simultaneously, and models post-trip steam releases until 30 minutes past break. The Point Beach
SGTR hand calculation analyzes a range of low pressurizer pressure SI actuation setpoints
between 1715 psig and 1865 psig to bound the operational setpoint. A lower SI actuation setpoint
causes a later reactor trip, resulting in higher break flow. A higher SI actuation setpoint causes an
earlier reactor trip, resuiting in higher post-trip steam releases. Both high break flow and high
post-trip steam releases are conservative for the SGTR radiological analysis. If the SI actuation
operational setpoint is within the range analyzed, then the SGTR analysis remains valid.”

The relevant requirement here is that the actual plant (“operational”) setpoint be maintained no lower than
1715 psig. As explained in Reference C.14, Appendix C:

“In the SGTR analysis methodology utilized for the Point Beach Units 1 and 2 analysis, reactor
trip and safety injection actuation are assumed to occur simultaneously, and can be assumed to
occur at the reactor trip setpoint or the safety injection setpoint. The nominal Technical
Specification values for the low pressurizer pressure safety injection and reactor trip setpoints
without uncertainty are used in this methodology. Thus, the range of values proposed for the low
pressurizer pressure safety injection setpoint represents the range between the nominal safety
injection and reactor trip setpoints. The application of this SGTR analysis methodology-based on
using the nominal Technical Specification values is considered to provide appropriately
conservative results and has been accepted by the NRC ...”

Therefore, this value of 1715 psig is considered a nominal value, which should not be used in establishing
the limiting trip setpoint. However, to ensure the plant configuration remains consistent with the analyses
of record, the field trip setpoint (FTSP) must be no less than 1715 psig.

7. Steam line break inside containment (SLB (IC))
The process limit provided is 1663 psia. No process sensor functional time is provided (Ref. G.12).

In the analysis of a steam line break inside containment (Ref. C.12), all three automatic safety injection
signals—high containment pressure, low pressurizer pressure, and low steam line pressure—were used as
inputs. The results of the analysis show that safety injection is actuated by the high containment pressure
safety injection signal. Since the low pressurizer pressure safety injection signal did not produce the
reactor trip—and, therefore, is not credited as the primary trip in this accident analysis—it functions as a
backup trip. Hence, although the value of 1663 psia was used as an input to the analysis, this value
should not be used in determining the limiting trip setpoint (LTSP).

Furthermore, because, in this case, the signal functions as a backup trip and because the low pressurizer
pressure safety injection field trip setpoint (FTSP) historically has been set at a value greater than this
process limit of 1663 psia, it is not necessary to give further consideration to this process limit.

8. Summary of low pressurizer pressure safety injection considerations

The following analytical limits must be considered in establishing the limiting trip setpoint. For each
limit, the appropriate environmental conditions must be included in the setpoint evaluation.

e SBLOCA: 1625 psig, post-accident containment environment, based on Reference G.56
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e SLB (OC): 1663 psia, normal containment environment
The setpoint should also be no lower than the following:

e SGTR: 1715 psig

F. Low Pressurizer Pressure Safety Injection — EPU

Reference G.59 provides the updated safety analysis limits for EPU. For the Low Pressurizer Pressure SI
function, Reference G.59 provides two new EPU analysis limits. Westinghouse Small Break LOCA
calculation CN-LIS-08-15 Revision 1 [Reference C.16] assumes SI actuation occurs at 1633 psia.
Westinghouse Best Estimate Large Break LOCA calculation CN-LIS-08-15 Revision 0 [Reference C.17]
assumes SI actuation occurs at 1663 psia. Both EPU Analytical Limits are less than the lower transmitter
range limit of 1700 psig used to determine the SI actuation Limiting Trip Setpoint in Section 8.4.5.
Therefore, the Limiting Trip Setpoint calculation for Low Pressurizer Pressure SI actuation in Section
8.4.5 is not affected by the new EPU analytical limits provided in References G.59, C.16, and C.17.

Margin-to-Trip
Westinghouse Calculation CN-CPS-08-20 [Reference C.20] determined that normal operational transients
under EPU conditions would not cause a low pressurizer pressure SI actuation, with margin. Refer to the

calculation for the specific margin provided for different fransients.

G. Pressurizer Pressure Safety Injection Block/Unblock

The pressurizer pressure safety injection block/unblock is a permissive. It is not credited as a primary or
backup trip in any accident analysis (Ref. G.12). Therefore, no analytical limit or process limit is given
in Reference G.12.

Nevertheless, the basis for recommended pressurizer pressure safety injection block and unblock setpoint
values is provided in the following paragraphs.

Tech Spec Basis B 3.3.2 (Ref. G.2) describes the PZR Pressure SI block function as follows:

“To allow some flexibility in unit operations, the Pressurizer pressure SI Block is included as part of the
ESFAS.

The block permits a normal unit cooldown and depressurization without actuation of SI. With two-out-of-three
pressurizer pressure channels ... less than the setpoint, the operator can manually block the Pressurizer
Pressure-Low and Steam Line Pressure-Low SI signals. With two-out-of-three pressurizer pressure channels
above the setpoint, the Pressurizer Pressure-Low and Steam Line Pressure-Low Sl signals are automatically
enabled...

This Function must be OPERABLE in MODES 1, 2, and 3 to allow automatic initiation of SI actuatzon on
Pressurizer Pressure-Low or Steam line Pressure-Low szgnals

Thus, the SI block actually performs two separate functions: (1) a block permissive, which allows the
operator to manually block the low PZR Pressure and low Steam Line Pressure Safety Injection signals,
and (2) an automatic block permissive reset, which allows automatic initiation of the low PZR Pressure
and low Steam Line Pressure Safety Injection signals. However, these two functions involve the trip and
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reset of a single bistable in each channel. Because it ensures that the low pressurizer pressure safety
injection and low steam line pressure safety injection will be available when needed, the block permissive
reset (or SI Unblock) performs a safety function. The block permissive ensures that an inadvertent safety
injection will not occur during a plant shutdown/cooldown—this is not considered a safety function but
an important operational constraint.

The block permissive and subsequent manual block constitute an “operating bypass”, as described in
FSAR 7.2.1.1.0 (Reference G.3), which is necessary to prevent a safety injection (a protective function)
as the reactor coolant system is depressurized during a normal plant shutdown. FSAR 7.2.1.1.0 states that
the bypass must be “automatically removed whenever the permissive conditions are not met.” Originally,
the value of the block permissive reset was established by Westinghouse at 2000 psig (Reference G.46,
Section 1.1.1(3))—the PBNP operators would perform the manual block at approximately 1950 psig.
Establishing the block permissive reset at 2000 psig and performing the manual block at approximately
1950 psig is desirable because this 50 psig margin reduces the likelihood that the pressure will drift back
up above the block permissive reset value (or SI Unblock), while the operator performs other activities
related to the shutdown, thereby setting the stage for an inadvertent safety mjectlon during the subsequent
depressurization.

During the development of the PBNP Design Basis Documents, Westinghouse was asked about the value
of the pressurizer pressure block permissive. Westinghouse replied (Reference G.49, item 21):

“There is no ‘required’ value for low pressurizer pressure to block SI. It appears that this is an arbitrary value
which is high enough to block SI prior to the pressurizer pressure reaching the low pressure Sl setpoint or the
steam line pressure reaching the low pressure Sl setpoint level and low enough to ensure SI actuation for the
initial conditions of the accident analyses.”

As Westinghouse states, the value of the block permissive should be “high enough to block SI prior to the
pressurizer pressure reaching the low pressurizer pressure safety injection setpoint level or the steam line
pressure reaching the low steam line pressure safety injection setpoint level”. Since the current field trip
setpoint for low pressure safety injection is 1735 psig (see Sections 6.5), the block permissive should be
set above 1735 psig.

The value for the block permissive reset should be “low enough to ensure SI actuation for the initial
conditions of the accident analysis”. A review of FSAR Tables 14.0-1, 14.0-2, 14.3.1-1, and 14.3.2-4
(Reference G.3) indicates that, for the accident analyses, the initial condition for RCS pressure is 2250 +
50 psia. The lower end of this band is 2250 — 50 = 2200 psia = 2185 psig. This means that the block
permissive reset (or SI Unblock) should be set less than 2185 psig.

Establishing the block permissive reset at the originally specified value of 2000 psig and the block
permissive below the block permissive reset value of 2000 psig, but above the desired value of 1950 psig
at which the operator would perform the manual block action, provides sufficient room between these
setpoints and the limits just discussed to allow for operating margin and instrument uncertainty. Because
the block permissive and block permissive reset involve a permissive function only, these are considered
nominal setpoints and no formal calculation of the instrument uncertainty for this instrument loop is
required.

Therefore, it is recommended the block permissive reset (unblock) value be established at 2000 psig and
the block permissive value be established below the block permissive reset value of 2000 psig, but above
the desired value of 1950 psig at which the operator would perform the manual block action.
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Use of normal or harsh transmitter environmental uncertainties
to determine the Low Pressurizer Pressure Si actuation setpoint
(4/27/07)

Purpose

To determine whether normal or harsh transmitter environmental uncertainties should be used
to determine the Low Pressurizer Pressure S| actuation setpoint in calculation PBNP-1C-12.

Background

The Low Pressurizer Pressure S| actuation function is credited as a primary protective action for
the core response analysis for Loss of Coolant Accidents (SBLOCA and LBLOCA) in FSAR
Sections 14.3.1 and 14.3.2. The Low Pressurizer Pressure S| function is also credited for some
non-LOCA accidents (steam line break and SG tube rupture) listed in Westinghouse letter WEP-
06-23 dated 3/28/086.

The LOCA events are of particular interest for this paper because a LOCA creates a harsh
containment environment for the three pressurizer pressure transmitters that supply the primary
trip signals to perform the Sl actuation function in the Engineered Safety Features Actuation
System (ESFAS). The transmitters (PT-429, PT-430, and PT-431) are Foxboro N-E11GM
pressure fransmitters with a calibrated range of 1700 psig to 2500 psig.

A harsh containment environment increases the transmitter signal uncertainties due to elevated
temperature and radiation effects beyond “normal” environmental conditions. This effect has
been quantified in environmental qualification (EQ) test reports (see Reference 1) performed on
the Foxboro N-E10 series pressure transmitters, which includes the N-E11 and N-E13 models
discussed below.

Discussion
Transmitter Temperature Uncertainties for Analyzed LOCAs

The "time-to-trip” for the Low Pressurizer Pressure Sl actuation function is a critical parameter
tor determining whether normal or harsh environmental conditions should be applied to the Sl
actuation trip setpoint, for reasons explained below. A LBLOCA is not discussed further
because the SBLOCA cases all have longer (and therefore bounding) time-to-trip values.

FSAR Table 14.3.1-2 provides the SBLOCA sequence-of-events for each of three break sizes
(2 inch, 3inch, and 4 inch). The FSAR table includes the Sl actuation time for each case. The
smallest break size (2 inch) takes the longest time of the three cases to depressurize the RCS.
Therefore, this break also has the longest time-to-trip (84 seconds) befare St actuation occurs.
The 84 second time-to-trip represents the largest analyzed time for determining whethar
normal or harsh environmental conditions should be applied to the pressurizer pressure
transmitters (unanalyzed times-to-trip are discussed separately in a later section).

The low pressurizer pressure SI function is also credited in the “rupture of a steam pipe”
accident analysis (FSAR Section 14.2.5). If the steam line break is inside containment, this
accident would also create a transmitter harsh environment. FSAR Table 14.2.5-2 provides the
seguence of events for various steam line breaks, including the S| actuation times on low
pressurizer pressure. All of the Table 14.2.5-2 S| actuation times are under 25 seconds, which

Page 1
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is less than the 84 second time-to-trip for a 2-inch SBLOCA. Theretore, the time-to-trip for the
2-inch SBLOCA analysis bounds the steam line break analysis for this discussion.

Time-to-trip is critical to this discussion because a harsh containment environment does not
instantaneously create larger transmitter uncertainties. A Foxboro transmitter is protected by a
heavy, screwed-on metal housing and o-ring seals that prevent the containment atmosphere
from entering the internat mechanism that generates the transmitter's 10-50 mA output signal.
Similarly, the signal wire connection is sealed to prevent air/steam intrusion. For this reason,
ternperature changes inside the transmitter are delayed until conduction through the housing
heats the internals. The time it takes to heat the transmitter internals was determined by
qualification testing.

In 1983, Wyle Laboratories performed EQ testing to determine how quickly Foxboro transmitter
internals heated when immersed in a hot oil bath (simulating & hot steam environment). The
results are contained on page X-259 of Test Report 45592-4 (altached). ‘The results show that
from an initial transmitter temperature of 75°F and an initial oif bath temperature of 347°F, the
immersed transmitter’s internals reached temperatures between 90°F and 116°F in the first two
minutes (120 seconds) with the oil bath at or above 324°F (the bath coofed to this value due 1o
the transmitter immersion). For the worst-case temperature rise (measured at the base of the
transmitter force motor), the internals increased (116 — 75) = 41°F in 120 seconds.

From this testing, it can be concluded that the largest temperature rise for the Foxboro
transmitter internals would be tess than 41°F for the 2-inch SBLOCA S! actuation occurring at
84 seconds, which bounds all PBNP-analyzed LOCAs and steam line breaks.

Foxboro product specification sheet PSS 9-1B1 A (attached) for the N-E11 and N-E13 Series
pressure transmitters shows that the normal operating temperature range specified for these
transmitters is 32°F to 180°F, although the transmitters have been qualified up to 420°F. It can
be concluded from the vendor information that the Foxboro transmitters will continue to function
normally (with normal temperature uncertainty effects) up to their normal operating temperature
limit of 180°F.

Containment temperature is maintained £120°F by PBNP Technical Specifications. Assuming
that the initial containment temperature prior 1o the LOCA is the maximum allowed value of
120°F, a 41°F temperature rise would result in the transmitter internals reaching (120 + 41) =
161°F at the time the Sl actuation occurred. This maximum temperature is conservatively high
because the 84 second time-to-trip is less than the tested soak time of 120 seconds, the
containment temperature at the trip time will be well below the tested oil bath temperature, and
the electronic circuitry will not reach the same temperature as the metal force balance base in
the transmitter {as shown in the test report).

Regardless of these conservatisms, a 161°F maximum temperature assumed for the transmitter
internals when S| actuation occurs is within the 180°F operating limit for the transmitters. Once
actuation occurs, any further increase in the internal temperature is not a concern for the Sl
function, although it may be necessary to consider for post-accident monitoring uncertainties.

Conclusion #1:

Foxboro pressurizer pressure transmitter internal temperatures will be in the normal
operating temperature region (<180°F) when S| actuation occurs in the plant LBLOCA and
SBLOCA analyses. Transmitter internal temperatures up 1o 180°F should be used io
determine the low pressurizer pressure Si actuation setpoint uncertainties.

Page 2
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What about break sizes under 2 inches?

The 2-inch SBLOCA bounds any larger break in this evaluation. This is because breaks above
2 inches depressurize the RCS more rapidly than the 2-inch break and therefore have shorter
times-to-trip. This makes the 2-inch break bounding for determining the largest temperature
exposure {soak) time before St actuation occurs for any larger break size.

Breaks under 2 inches are not analyzed in the FSAR. However, smaller breaks will result in a
longer time-to-trip and a larger soak time, potentially causing higher transmitter internal
temperatures. For example, a very small (< 0.5inch) break with flow just above the charging
pump makeup capacity could theoretically take an hour or more to depressurize the RCS to the
Si actuation setpoint. Although operator manual action would occur long before this happened,
a delayed time-to-trip could potentially drive transmitter internal temperatures above 180°F.

The technical justification for not considering larger transmitter temperature-effects from breaks
below 2 inches is based on crediting St actuation from a diverse trip under these unanalyzed
small break conditions. The source is the containment high pressure Sl actuation. This diverse
trip will occur when containment pressure reaches approximately 6 psig (the analytical limit
assumed for the trip).

A LOCA creates a stearm/air mixture inside containment. The partial pressures of this mixture
result in containment reaching the 6 psig setpoint at an air temperature of approximately 173°F
(Reference 4). This means that smail breaks under 2 inches will create one of two situations:
either a) Sl actuation on high containment pressure will occur as air temperature increases o
173°F, or b) the containment air temperature will remain below 173"F long enough that the low
pressurizer pressure Sl actuation will occur white the transmitter internals are within their normal
operating temperature range. In either case, the pressurizer pressure transmitters will not
exceed their normal temperature range of 180°F while Sl actuation is occurring.

Because small breaks in this category (< 2 inches) are not analyzed in the FSAR, there is no
safety analysis or licensing requirement to demonstrate that a specific trip parameter will
perform the Sl actuation function. Therefore, crediting high containment pressure is as valid as
crediting low pressurizer pressure to accomplish the S| actuation function for breaks below 2
inches.

This same argument is applicable to small steam line breaks below the sizes analyzed in FSAR
Section 14.2.5.

Conclusion #2:

For RCS breaks below 2 inches and small steam line breaks inside containment (i.e., those
breaks not analyzed in the FSAR), high containment pressure performs a diverse Sl
actuation function from low pressurizer pressure. Because this category of breaks is not
analyzed, S| actuation due to either parameter may be credited prior to the pressurizer
pressure transmitters reaching their normal operating temperature limit of 180°F. Therefore,
for Sl actuation setpoint determination, transmitter temperature eftects do not need to
consider heatup effects beyond 180°F.

Page 3
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Radiation

No harsh environment radiation effects need to be considered in the determination of the low
pressurizer pressure S actuation setpoint for the following reasons:

1. During a Large Break LOCA, even if immediate core damage-is assumed, the low
pressurizer pressure Sl actuation will occur within seconds of the event before any core
release to containment occurs. The transmitter will not be exposed to post-accident
radiation during the few seconds it takes to generate the Sl actuation signal after the
break occurs. Even if there was instantaneous core release, the dose received over
these few seconds would be negligible.

2. The Small Break LOCA analyses demonstrate that the core remains intact. Fuel cladding
temperatures are maintained below required limits in 10CFR 50.46. Therefore, the
radiation level at the transmitters during the initial period of a SBLOCA is essentially the
same as the normal operation dose rate, and no harsh environment radiation effects need
to be considered for determining the fow pressurizer pressure Si actuation setpoint.

Conclusion #3:

Normal containment radiation effects need to be considered for the determination of the low
pressurizer pressure S| actuation setpoint. Harsh (post-accident) radiation effects de not
need to be considered.

Summary

The St actuation setpoint for low pressurizer pressure calculated in PBNP-{C-12 should be
based on normal transmitter internal temperatures up to 180°F and normal containment
radiation levels. Harsh (adverse) containment environmentai effects should NOT be used to
determine the setpoint.
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Product Specifications PSS 9181 A
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FIELD INTERFACE

Catlona! function box allows quick and easy fletd wiring to
terminal blocks without the need lfor nuclear splices or
seals. Optlonal selsmig rmounting brackets allow vertlcal
or horlzontat pipe moeunting, of wall maunting.

OPERATING CONDITIONS i
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Accident Ambient Containment Pressure Calculation

As discussed in section 6.10 of this calculation, if the ambient temperature exceeds 220°F, the insulation
resistance of the cable may be adversely affected. The effect of this degradation of the insulation is to add
a bias which increases the total loop error. However, a high energy line break that causes the containment
temperature to increase would also cause the containment pressure to increase, which introduces another
bias. This attachment demonstrates that the containment pressure will exceed 15 psig before the
containment temperature reaches 220°F.

The pressure in containment that corresponds to a particular post-accident containment temperature
depends on the conditions in containment just prior to the accident. The specific parameters of interest are
the initial containment pressure, temperature, and humidity. During plant operation, these three
parameters vary. The containment temperature is limited to 120°F (Reference G.2), while the containment
pressure is limited to a value between -2.0 psig and +2.0 psig (Reference G.2). There is no Technical
Specification limit on humidity—in theory, the relative humidity could vary between 0 and 100%.

Reference C.15 demonstrates, using conservative but realistic values for these parameters, that the
containment pressure will exceed 6 psig before the containment temperature reaches 180°F. However, if,
instead, the extreme values for these parameters given in the previous paragraph are assumed to occur
simultaneously, which is considered unrealistically conservative, the following discussion shows that the
containment pressure will exceed 15 psig before the containment temperature reaches 220°F.
The initial partial pressure of the air is given by the following relationship:

P, =P -R(L) (FaG-D

where:

P, =initial containment pressure (psia)
T, = initial containment temperature (°F)

P (T1 ) = partial pressure of water vapor at the initial containment temperature (psia)
and this last expression is equivalent to:

P(T)= ¢ % P, (1) (Eq G-2)
where:

@, = initial containment relative humidity (fraction)

P, (T, ) = saturation pressure at initial containment temperature (psia) [from Reference G.5]
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During accident conditions, hot water from the RCS is released to the containment and saturates the air at
the atmospheric temperature. Thus, when the containment temperature reaches the temperature of
interest—that is, the temperature (T,) at which the insulation resistance effect must be considered—the
containment pressure will be:

P, =P, +P,(T;) (Bq G-3)
where:
: . T,
the partial pressure of the air =P, = (Pal )x 2

T, = initial containment temperature (R)
T, = final containment temperature (R)

the partial pressure of the water vapor =P, (T2 )= saturation pressure at T, (psia)

The containment integrity analysis for a Large Break LOCA predicts a small amount of superheat early in
the transient after which the containment atmosphere reaches saturation conditions (Reference G.3).
Superheated steam is not nearly as effective a heat transfer mechanism as is the condensation of saturated
steam. In a Small Break LOCA, the energy release rate is much lower than in a Large Break LOCA, and
even this brief period of superheat is not expected. Therefore, it is appropriate to use the saturation
pressure at T for the partial pressure of the water vapor.

After substituting the expression for the partial pressure of the air, the equation for the containment
_pressure at which the limiting temperature, T, , is reached (Eq. G-3) becomes:

R CONE A o)

i

The temperature of interest is then substituted into the equation as the limiting temperature, T, and the
equation is solved to determine the containment pressure, P,, at which the limiting containment
temperature will occur.

By review of Equations G-1, G-2 and G-4, it is clear that the calculated pressure is minimized by
maximizing initial temperature (T,), minimizing initial pressure (P;) and maximizing initial relative -
humidity (@, ). Thus, the initial conditions are:

e containment temperature = 120°F
e containment pressure = -2 psig
e containment relative humidity = 100%
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The initial partial pressure of the air can be found from the relationship:
Pal = Pl - Pv (TI )

where:

F, =initial containment pressure = -2 psig = 12.7 psia
T, = initial containment temperature = 120°F = 580R

P (T, ) = partial pressure of water vapor at the initial containment temperature

and this last expression is equivalent to:

P(T)=¢,xP,(T))

where:
@, = initial containment relative humidity = 1.0
P, (T1 ) = saturation pressure at initial containment temperature of 120°F
=1.7 psia (Reference G.5)
so that:

P, =12.7-(1.0)1.7)=11.0 psia

Then, when the containment temperature reaches the limiting temperature, T, (= 220°F = 680R), the
containment pressure will be:

P)Z = Pa + RI (TZ )
where:
. . T,
the partial pressure of the air=F, = (Pal )x —=

the partial pressure of the water vapor =P, (T2 )= saturation pressure at 220°F
=17.2 psia (Reference G.5)

so that the containment pressure at which the limiting temperature, 220°F , is reached is given by:

R =[<Pa,)x(%]}a<m
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P, = {(11.0 psia)x[@w}:l_,_ P,(220°F)

580 R
=12.9 psia+17.2 psia = 30.1 psia =15.4 psig

Calculation No. 2009-0001
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1.0 | BACKGROUND, PURPOSE AND SCOPE OF CALCULATION

1.1

1.2

1.3

1.4

Background

The Low Power Reactor Trips Block, interlock P-7, automatically blocks certain reactor trips
when the plant power level is below approximately 10%. The safety function of this interlock
is to automatically enable (or “unblock™) these same trips when the power level is above the
P-7 setpoint. Per the FSAR, the following reactor trips are blocked and unblocked by P-7:

Pressurizer Pressure - Low

Pressurizer Water Level - High

Reactor Coolant Flow — Low (Two Loops)

Reactor Coolant Pump Breaker Position (Two Loops)
Undervoltage Bus AO1 and A0O2 '

Turbine Generator Trip

The P-7 interlock (or “permissive”) is actuated by input from either Power Range Neutron
Flux or Turbine Impulse Pressure. Power Range Neutron Flux provides a measure of reactor
power, while Turbine Impulse Pressure provides a measure of turbine power. The input from
the Power Range Neutron Flux channels is addressed in calculation 2009-0002 (formerly
PBNP-IC-38). The input from the Turbine Impulse Pressure channels is the subject of this
calculation.

‘ Purpose

This calculation establishes the Field Trip Setpoint (FTSP), Operability Limits (OL) and
calculates the Allowable Value (AV) for the turbine impulse pressure input to the P-7
permissive unblock function at the present power level. This calculation also determines
turbine impulse pressure instrument scaling values.

Purpose for Revision

Calculation 2007-0001 is a new calculation and has no revisions. This calculation establishes
the Operability Limits and expresses the setpoint values in terms of % turbine full load. The
usage of % turbine full-load will support both current power operation and Extended Power
Uprate (EPU) as the EPU turbine modifications are expected to change the 1* stage impulse
pressure for 100% turbine load from the current pressure value. When the turbine
modifications are completed this calculation will require revision to support the calibration
procedures.

Scope
The scope of this calculation is listed below:
»  Determine the relatlonshlp between turbine impulse pressure and the associated
pressure transmitter output

»  Establish a Field Trip Setpoint (FTSP) for the turbine 1mpulse pressure input to the
P-7 permissive reactor trip unblock
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1.6
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>  Establish an Allowable Value (AV) for the turbine impulse pressure input to the P-7
permissive reactor trip unblock

> Establish the Operability limits (OL) for the turbine impulse pressure input to the P-
7 permissive reactor trip unblock

> Establish acceptable As-Found calibration tolerances for devices shown in Table
1.5-1

> Establish acceptable As-Left calibration tolerances for devices shown in Table 1.5-1

Instrumentation Evaluated

This calculation evaluates the turbine impulse pressure instrumentation listed in the table
below. See Sections 6.2, 6.3 and 6.4 for instrument specifications, parameters and loop
configurations.

Table 1.5-1
Component Equipment ID Numbers
Pressure Transmitter 1(2)PT-485, 1(2)PT-486
Bistable* 1(2)PC-485A/B, 1(2)PC-486A/B

1(2)PM485A, 1(2)PM-486A,

Current-to-Current Converter 1(2)PM-485B

PPCS . 1(2)P-485, 1(2)P-486

Indicator 1(2)P1-485, 1(2)P1-486

*This calculation only evaluates 1(2)PC-485A and 1(2)PC-486A; however, the full bistable equipment
number, as used in Passport, is shown above for clarity.

Superseded Station Calculations

The following existing calculations will be superseded upon issuance of Calculation 2007-
0001 Rev. 0:

® PBNP I&C Calculation Book, Section 3.7 (1 Page), “First Stage Pressure Input to P-7
and Load Limit Reduction” (portion pertaining to first stage pressure input to P-7 only)
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ACCEPTANCE CRITERIA

The uncertainty values determined in this caiculation are considered acceptable if calculated in
accordance with the Point Beach Nuclear Plant Instrument Setpoint Methodology (Reference G.1)
and the Point Beach Nuclear Plant Instrument Scaling Methodology (Reference G.2).

This calculation establishes a new FTSP, Operability Limits and AV based on the discussion in
Section 6.6 and Attachment D and the requirements of Attachment B. As such, the adequacy of the
existing values is not evaluated, and no specific acceptance criteria are associated with the
determination of the FTSP, Operability Limits and AV.



3.0

ABBREVIATIONS
3.1 AV

3.2 CTS

33 ESFAS
34 FSAR

3.5 FTSP

3.6 HELB

3.7 1

3.8 ITS

3.9 LOCA
3.10 LTSP
3.11 M&TE
312 OL

3.13 PBNP
314 PL

3.15 PLS

3.16 PPCS
3.17 RAD

3.18 RPS

3.19  SRSS
3.20  Tech Spec
321" TLE

3.22  WOGSTS
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Allowable Value

Custom Technical Specifications

Engineered Safety Features Actuation System
Final Safety Analysis Report

Field Trip Setpoint

High Energy Line Break

Current-to-Current (Converter)

Improved Technical Specifications

Loss of Coolant Accident

Limiting Trip Setpoint

Measurement and Test Equipment
Operability Limit

Point Beach Nuclear Plant

Process Limit

Precautions, Limitations and Setpoint Document
Plant Process Computer System

Radiation Absorbed Dose

Reactor Protection System

Square Root of the Sum of the Squares
Technical Specifications

Total Loop Error

Westinghouse Owners Group Standard Technical Specifications
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G.9 NUREG-1431, Volume 1, Rev. 3.0, “Standard Technical Specifications
Westinghouse Plants”, June 2004, Table 3.3.1-1
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G.11  NPL 2001-0032, Dockets 50-266 and 50-301 Supplement 9 to Application for
Amendment to Facility Operating License Appendix A: Technical Specifications
Improvement Project Response to RAl on ITS Sections 3.3.1 and 5.0, Point Beach
Nuclear Plant, Units 1 and 27, dated February 06, 2001
G.12  STPT3.1,Revs. 0,1,4 and 11, “P6, P7, P8, P9 and P10”
G.13  NPC 1999-05675-V3, “PBNP Units 1 and 2 Technical Specifications Improvement
Project, November 1999, Volume 3, Section 3.3.17, 11/15/99 WOG STS
G.14 DIT CRR-1&C-013, “Calculation 2007-0001 First Stage Pressure”, dated 06/07/07
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G.15 PBNP Condition Report A/R 141685 (CR 95-109) Evaluation, dated February 22,
1995

G.16  PB 634, Specification for the Safety Assessment System and Plant Process Computer
System for the Point Beach Nuclear Plant PPCS 2000, Revision 3

G.17 PBNP Modification Request MR 98-002-C, “PPCS Changeovér from Old to New
PPCS”, dated April 20, 2005

G.18  Westinghouse Report WEPB-PCS-NAP-FL-001-FS-02, “WEPB Plant Computer
Replacement Project Functional Design Specification Document-Flow and Level
Corrections”, dated October 10, 2001

G.19  Westinghouse Report WEPB-PCS-NAP-IT-001-FS-02, “WEPB Plant Computer
Replacement Project Functional Design Specification Document-Incore
Thermocouples”, dated October 08, 2001

G.20  Passport Preventive Maintenance frequency check for Computer Analog to Digital
Converters (located on D080 panel under PMID 17263)

G.21 CT-20214, Rev. 1, “Wisconsin-Michigan Power Company, Point Beach Nuclear
Unit, 503191 KW Turbine Generator” ‘

G.22 DIT CRR-1&C-012, “Treatment of Backup Trips and Permissives”, dated 06/04/07
(Attachment B)

G.23  Design Information Transmittal (DIT) CRR-1&C-014 dated 8/23/07, Supplement to
Section 3.3.8 of PBNP Design Guide DG-I01 Rev 4, Methodology to determine the
Operability Limit

Drawings

D.1 Foxboro BD-3, Sh. 1, Rev. 7, “Block Diagram-Instrument Reactor Protection System
AT-Tavg Loop A-2”, Unit 1

D.2 Foxboro BD-4, Sh. 1, Rev. 7, “Block Diagram-Instrument Reactor Protection System
Loop B-17, Unit 1

D3 Foxboro BD-3, Rev. 6, “Block Diagram-Instrument Reactor Protection System AT-
Tavg Loop A-2”, Unit 2

D4 Foxboro BD-4, Rev. 6, “Block Diagram-Instrument Reactor Protection System AT-
Tavg Loop B-17, Unit 2

D.5 Foxboro CD-4, Sh. 2 of 2, Rev. 12, “Wiring Diagram-Interconnect Reactor Control

System Rack 1W1 (1C113) Bottom”, Unit 1
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D.6  Foxboro CD-4, Sh. 2 of 2, Rev. 9, “Wiring Diagram-Interconnect Reactor Control
System Rack 2W1 (2C113) Bottom”, Unit 2

D.7 Foxboro CD-6, Sh. 2 of 2, Rev. 11, “Wiring Diagram-Interconnect Reactor Control
System Rack 1B1 (1C113) Bottom” Unit 1

D.8 Foxboro CD-6, Sh. 2 of 2, Rev. 7, “Wiring Diagram-Interconnect Reactor Control
System Rack 2B1 (2C116) Bottom”, Unit 2

D.9 Foxboro BD-15, Rev. 12, “Block Diagram-Instrument Reactor Control System Rod
Control”, Unit 1

D.10  Foxboro BD-15, Rev. 11, “Block Diagram-Instrument Reactor Control System Rod
Drive Control”, Unit 2

D.11  Foxboro BD-17, Rev. 12, “Block Diagram-Instrument Reactor Control System Rod
Speed & Steam Dump”, Unit 1

D.12  Foxboro BD-17, Rev. 11, “Block Diagram-Instrument Reactor Control System Rod
Speed & Steam Dump”, Unit 2 '

D.13 0082, Sh. 10, Rev. 9, “Cable Spreading Room Air Conditioning System Rack C58”

Procedures

P.1 1ICP 02.020WH, Rev. 10, “Post-Refuelihg Pre-Startup RPS and ESF White Channel
Analog Surveillance Test”

P2 2ICP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White Channel
Analog Surveillance Test”

P3 1ICP 02.020BL, Rey. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel
Analog Surveillance Test”

P.4 2ICP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channe!l
Analog Surveillance Test” '

P.5 11CP 04.010-1, Rev. 7, “First Stage Pressure Outage Calibrations”

P.6 2ICP 04.010-1, Rev. 7, “First Stage Pressure Outage Calibrations”

P.7 1ICP 04.001J, Rev. 4, “Reactor Protection and Safeguards Analog Racks Pressurizer
Level and First Stage Pressure Outage Calibration”

P.8 21CP 04.001J, Rev. 6, “Reactor Protection and Safeguards Analog Racks Pressurizer
Level and First Stage Pressure Outage Calibration”

P9 ICP 5.18, Rev. 28, “Rod Speed Control”
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P.10 ICI 12, Rev. 8, “Selection of M&TE for Field Calibrations”

Yendor

V.1 Johnson Controls Temperature Composité Book 2, VTM #00309B, Rev. S, dated
8/15/94 — T-4000 Series Pneumatic Room Thermostats (Tab — Thermostats &
Thermometers)

V.2 Foxboro 61 1GM Force Balance Pressure Transmitter — Foxboro Composite Books,
PBNP VTM # 00623A, Book 3 — Rev. 4, Section 18-175

V.3 Foxboro 63U-B and 63U-F Duplex Alarm Specification — Foxboro Composite
Books, PBNP VTM # 00623A, Book 4 - Rev. 11, Section 18-692.

V.4 User Guide HP 34401 A Multimeter, VTM # 01692, Rev. 0

V.5 #1250-C694, “KW Steam Turbine Operation and Control”, Rev. 79, VIM 00119A,
Book 1

V.6  Foxboro 66B Current Repeater Specifications — Foxboro Composite Books, PBNP
VTIM # 00623A, Book 4 - Rev. 11, Sections 18-655 — 18-657

V.7 Combustion Engineering, Inc., “SAS/PPCS Computer System — Volume 21 —
Manual Reinstated 5/30/03 Equipment in Plant”, PBNP VTM #01055U, Revision 11,
Tab F, “RTP7436/10 Digital and Analog Loopback and Calibration Card.”

V.8  Combustion Engineering, Inc. 1485-ICE 1234, Rev. 2, “Functional Design
Description for Seismic Safety Parameter Display System (SSPDS)”, PBNP VTM
#01209, Book 4, Rev. 21

V.9 Combustion Engineering, Inc. 1485-1CE 1239, Rev. 2, “Functional Design
Description for Safety Assessment System and Plant Process Computer System”,
PBNP VIM #01209, Book 5, Rev. 21.

Calculations

C.1 Calculation PBNP-IC-06, Rev. 0, “Foxboro 63U-BC Bistable Drift Calculation”

C.2 EE 2005-0006, Rev. 0, “Drift Calculations Evaluation”

C3 Calculation No. PBNP-IC-07, Rev. 0, “Westinghouse 252 Indicator Drift

Calculation”
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5.0 ASSUMPTIONS

5.1 Validated Assumptions

5.1.1

5.1.2

5.1.3

It is assumed that the As-Left setting tolerances for the instruments evaluated in this
calculation are as follows:

Transmitter =+ 0.20 mAdc
Bistable =+2.0mVdc
/I Converter =+ 0.20 mAdc
PPCS =1 3.25 psig
Indicator =1 0.80 mAdc

Basis: These As-Left setting tolerance values have historically provided acceptable

instrument performance and consistency in the calibration program. These As-Left
setting tolerances are routinely achievable for the installed instruments, consistent
with safety limits and test equipment capability. They are currently used in practice
at the station, and implemented by calibration procedures listed in Section 4.3. As-
Found setting tolerances are to be determined in this calculation. /

It is assumed that the environmental temperature of the Control Room and Computer
Room instrumentation is 120 °F.

Basis: Table 6-1 of WCAP-8587 (Reference (G.7) states that when the HVAC is non-
safety related, a normal temperature of 120 °F (loss of chiller) should be used. Since
the Control Room and Computer Room HVAC System chiller is not powered from
an essential power bus, the Control Room and Computer Room HVAC System is
considered a non-safety related system.

It is assumed that the accuracy of the PPCS display loop is £ 0.51 % of full scale.
This accuracy value applies to the loop from the PPCS analog input field
terminations to the PPCS printed and/or display output devices. The accuracy value
includes the temperature effect, power supply effect, humidity effect, radiation effect,
seismic (vibration) effect, and drift over the entire PPCS normal operating range.

Basis: Per Reference G.16, the PPCS replacement modification shall process inputs
and outputs from existing I/O devices. As such, the existing signal processing I/O
isolation and signal conversion cards were not replaced as a result of Modification
Request 98-002 (Reference G.17). References V.8 and V.9 document that under
normal operating environments, the maximum total system error for the old PPCS
computer system from field terminations to the printed and/or display output shall be
within % 0.5 % of the full scale (excluding errors before input of the analog input).

A review of all Westinghouse Plant Computer Replacement Reports revealed that the
output values for all newly installed PPCS equipment (not including the existing I/O
devices discussed in the above paragraph) shall be within 0.1 % of hand calculated
results, with the following two exceptions:

1) For results based on polynomial curves, the output values shall be within 1.0 % of
hand calculated results (Reference G.18)
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2) For results based on steam tables, the output values shall be within 0.5 % of hand
calculated results (References G.18 and G.19).

The PPCS points considered in this calculation display the turbine impulse pressure (in
units of %) based on a 10.00-50.00 mAdc input signal from the loop rack components.
Since the turbine impulse pressure loop is not a component of References G.18 or
G.19, accuracy values associated with polynomial curves and steam tables are not
applicable and the accuracy of the newly installed PPCS equipment (not including the
existing 1/0O devices) is considered to be 0.1%.

Therefore, to determine the overall PPCS system accuracy, the specified values of
0.1% (for newly installed PPCS equipment) and 0.5% (for existing PPCS equipment)
are combined using the SRSS methodology as follows:

PPCSa =+4/0.5% +0.12 =+0.51%

In accordance with Section 3.3.3.3 of Reference G.1, if the manufacturer does not
specify environmental errors associated with the subject normal environmental
accuracy ratings these effects are considered to be included in the specified accuracy
ratings or are considered to be negligible.

Per Reference V.7, the PPCS analog-to-digital (A/D) converters have a drift value of
+0.01 % for a period of 1-year. This value is not significant when compared to the
much larger accuracy value of £ 0.51 %. Per Reference G.20, the A/D converters are
calibrated approximately every 36 weeks to eliminate any potential drift. In addition
these components historically never need to be calibrated because they do not drift.
Therefore, the vendor specified drift value is considered negligible.

Per Section 3.3.3.15 of Reference G.1, in the absence of a vendor specified drift
value, it is typical for the device accuracy to be substituted in place of drift. _
However, in the case of PPCS, considering an additional + 0.51 % for calculating the
As-Found Tolerance would create a value large enough to allow PPCS degradation to
go undetected. Conversely, by assuming that the drift value is included in the
accuracy value, the As-Found Tolerance would remain tight enough to detect PPCS
degradation prior to system failure. Therefore, the PPCS drift is conservatively
encompassed by the + 0.51 % accuracy value.

5.2 Unvalidated Assumptions

None
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The turbine impulse pressure trip instrumentation loop analyzed in this calculation is shown
in block diagram format in Figure 6.2-1, and is explained in more detail in Sections 6.3 and

6.4.

Loop Block Diagram

The loop diagram shown below (Figure 6.2-1) shows the component configuration (per

References D.1 — D.12) for the instrument loop analyzed in this calculation. The diagram
below applies to both units. Note that the instrument loops shown with dotted line are not
evaluated in this calculation and are shown solely for completeness.

Figure 6.2-1: Loop Block Diagram
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Table 6.3-1: Turbine Impulse Pressure Trip Instruments

Component Make / Model Equipment Tag Number Reference
Pressure Transmitter | Foxboro 611GM 1(2)PT-485, 1(2)PT-486 P.5,P6
Bistable 63U-BC 1(2)PC-485A, 1(2)PC-486A | D.1-D.12

1(2)PM-485A, 1(2)PM-486A,
11 Convet:ter 66BC-O 1(2)PM-485B D.1-D.12
PPCS - 1(2)P-485, 1(2)P-486 P7-P9
. Westinghouse
Indicator HX.252 1(2)P1-485, 1(2)P1-486 P7-P9
Range List
: Table 6.4-1: Range List
Component Instrument Numbers Input QOutput Reference
Pressure 1(2)PT-485 0.0-650.0 10.00 — 50.00 P5 PG
Transmitter 1(2)PT-486 psig mAdc M
Bistable 1(2)PC-485A 10.00 — 50.00* g P1_p4
1(2)PC-486A mAdc ) '
Ul Converter | 1(2)PM-485A 10.00 — 50.00* | 10.00 — 50.00
1(2)PM-486A mAdc mAdc P.7-P.9
1(2)PM-485B '
PPCS 1(2)P-485 10.00 - 50.00 | 0.00-650.00 P7_P9
1(2)P-486 mAdc psig ) )
Indicator 1(2)PI-485 10.00 — 50.00 0.0 - 650 P7_P9
1(2)P1-486 mAdc psig ' '

*During calibration, the inputs of the bistables and I/I converters 2PM-485A, 1(2)PM-485B and 2PM-

(References P.7 - P.9).

Environmental Considerations

" 486A are read across 10 ohm resistors, resulting in calibration input ranges of 0.1000 — 0.5000 Vdc

The P-7 permissive blocks or unblocks reactor trips during power operation; therefore, the
turbine impulise pressure trip setpoint is only evaluated under normal environmental

conditions.

Since the unblocking of the P-7 permissive enables certain reactor trips, the turbine impulse
pressure input to P-7 is considered to be safety related.

6.5.1 Turbine Building

The pressure transmitters evaluated in this calculation are located at elevation 44’ in
the Turbine Building (References P.5 and P.6).
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‘Reference G.6 states that the temperature in the Turbine Building may range from
65°F to 115°F, based on a maximum exterior temperature range of -15°F to 95°F.

Per Reference G.7, the peak humidity in the Turbine Building for normal conditions

1s 70%.

According to Table 6-3 of Reference G.7, areas outside containment have a
maximum radiation of 400 RAD (40-year normal dose). As such, this value will be
considered the maximum radiation dose for the Turbine Building.

Table 6.5-1: Turbine Building Ambient Environmental Conditions

Plant Environmental | Min. Calibration | Max, Max. Max.
Conditions Loop Temp. Temp. Temp. | Humidity | Radiation
Classification °F) °F) (°F) (%) (RAD)
Normal Safety Related 65 65 115 70 400

6.5.2 Control Room and Computer Room

The rack devices evaluated in this calculation are located in the Computer Room
(References P.1 ~ P.4).

The Control Room HVAC System controls the temperature of the Control Room and
the Computer Room at 75 °F per Reference G.6. Per FSAR Section 9.8.1 (Reference
G.3), the temperature can vary * 10 °F, resulting in a minimum temperature of 65 °F.
This temperature variation is supported by the fact that the Johnson Controls T-4002-
202 thermostat (Reference D.13) in the Control Room is capable of controlling the
room temperature (Reference V.1) within these bounds. In accordance with Section
3.3.4.7 of Reference G.1, a calibration temperature of 65°F is chosen for the
components in the Control Room and Computer Room.

Per Assumption 5.1.2, a maximum Control Room temperature of 120°F is chosen for
the subject instrument loops. This maximum temperature corresponds to the
environmental conditions associated with a loss of the Control Room HVAC cooling
unit. The choice of this maximum temperature is justified by the intended function of
the turbine impulse pressure bistables (i.e. these components are safety-related, and
are required to operate correctly under compromised environmental conditions).

The Control Room maximum humidity of 50% and 95 % (loss of chiller) is
documented in Table 6-1 of Reference G.7. The fifth paragraph of FSAR Section
11.6.2 (Reference G.3) states that the Control Room is in Zone 1, and Table 11.6-1
states that the maximum dose rate in Zone 1 is 1.0 mrem/hr.

Table 6.5-2: Control Room and Computer Room Ambient Environmental Conditions

Plant Environmental | Min. Calibration | Max, Max. Max.
Conditions Loop Temp. Temp. Temp. | Humidity | Radiation
Classification (°F) °F) °F) (%) (mrem/hr)
Normal Safety Related 65 65 120 95 1.0
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Process Considerations

Turbine Impulse Pressure

The PBNP high pressure turbine is a double flow element, consisting of a central control
stage followed by ten stages of reaction blading (Reference V.5). Steam enters the high
pressure turbine near the center and flows axially in opposite directions: first, through a
control stage—a nozzle block and a single stage of rotating impulse blading (which together
form a “Rateau” stage)}—and then through the ten reaction stages. The pressure in the
chamber where the impulse blading is located is called either “impulse pressure” or “first-
stage pressure”.

In the design of a Westinghouse pressurized water reactor, turbine impulse pressure serves as
an index of turbine power and is used for both control and protection functions (Reference
G.10). Since turbine impulse pressure serves as an index of turbine power, the value for the
impulse pressure permissive setpoint is supposed to simply be a percentage of the full-load
turbine impulse pressure, and no process correction is necessary to account for the
relationship between turbine impulse pressure expressed in psia and turbine power. Reference
G.21 (CT-20214) expresses the linear relationship between turbine power and impulse
pressure (1% stage pressure).

As discussed in Attachment D, it is recommended that the nominal field trip setpoint for the
turbine impulse pressure input to the P-7 permissive be changed from the current setting of
8% of full-load turbine impulse pressure to the originally recommended value of 10% of full-
load turbine impulse pressure where impulse pressure is expressed in psia. This is the value at
which the low power reactor trips will be automatically unblocked on increasing power.

Full-Load Impulse Pressure

Per modification packages MR 02-019 and MR 02-020 and calculation PBNP-IC-48-01-B,
the full-load impulse pressure was projected to be 553 psig following the 1.4% power uprate.
This value was determined by simply increasing the former full-load value of 545 psig by a
factor of 1.014. Actual plant data, however, shows that impulse pressure at full-load
conditions never reaches the projected limit of 553 psig.

Reference G.14 (Attachment C) establishes the full-load impulse pressure to be 558.7 psia
(544 psig) using PPCS data at the present power level. This value is nominal and is used as
the starting point for the P-7 trip setpoint evaluation.

Calculation PBNP-IC-48-01-B is not impacted nor is it superseded by this calculation. The
difference between the projected first stage pressure in PBNP-1IC-48-01-B and Reference
G.14 (Attachment C) is tracked via A/R 01096811.
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7.0 METHODOLOGY

7.1 Scaling Determination

7.1.1

7.1.2

Transmitter Scaling

In accordance with DG-102, “Instrument Scaling Methodology” (Reference G.2), an
instrument’s output is determined by converting process values to a scaled output
signal range via the applicable scaling equation. If the process is linear, the process
values can be converted to the appropriate output engineering units via the standard
algebraic ‘point-slope’ equation.

From Section 3.4.3 of Reference G.2, the point-slope equation is used as follows:

Y-y = m*(x-x)

m = (y2=y1)/(%2-%y)

y = m*(x—x;)+y

where:

X = Process value variable, a known input
X = Process value variable, at 0 % span

Xz = Process value variable, at 100 % span

y = Analog value variable, an unknown output

Y = Analog value at 0 % span
Y2 = Analog value at 100 % span
m = Slope, or gain of the function, scale factor

Per Section 6.6, the turbine impulse pressure serves as an index of turbine power;
however, per the original PBNP heat balance design (Reference G.21), the
relationship between turbine impulse pressure and power is based on absolute
pressure. Since the transmitter scaling is based on a span of 0-650 psig, there will be
an offset in the impulse pressure transmitter’s representation of turbine power (other
than at 100% power), due to the difference between absolute and gauge pressure.

Bistable Scaling
The turbine impulse pressure trip bistable is scaled as follows:

Setpoint(Vdc) =
(full - load pressure)(Setpoint(%))
transmitter calibrated span

](bistable span) + (0% bistable sp'an)

This methodology is used for both FTSP, Operability limits and AV setpoints.
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. Uncertainty Determination

Uncertainties and loop errors are calculated in accordance with Point Beach Nuclear Plant’s
Instrument Setpoint Methodology, DG-101 (Reference G.1). This methodology uses the
square root of the sum of the squares (SRSS) method to combine random and independent
errors, and algebraic addition of non-random or bias errors. Any deviations from this
methodology are noted accordingly.

A)

B)

Treatment of 95/95 and 75/75 Values

To convert 95/95 uncertainty values to 75/75 uncertainty values (when applicable),
this calculation uses the conversion factor specified in Section 3.3.3.13 of Reference
G.1. All individual instrument uncertainties are evaluated and shown as 95/95
values, and are combined under the Total Loop Error radical as such. Conversion to
a 75/75 value is performed after the 95/95 TLE radical is computed.

Treatment of Significant Digits and Rounding

This uncertainty calculation adheres to the rules below for the treatment of numerical
results.

1)

2)

3)

4)

For values less than 10°, the rounding of discrete calculated instrument
uncertainties (e.g. reference accuracy, temperature effect, etc.) should be
performed such that the numerical value is restricted to three (3) or less digits
shown to the right of the decimal point. )

For example, an uncertainty calculated as 0.6847661 should be listed (and
carried through the remainder of the calculation) as 0.685.

An uncertainty calculated as 53.235487 should be listed (and carried through the
remainder of the calculation) as 53.235.

For values less than 10°, but greater than or equal to 10, the rounding of
discrete calculated instrument uncertainties (e.g. reference accuracy,
temperature effect, etc.) should be performed such that the numerical value is
restricted to two (2) or less digits shown to the right of the decimal point.

For example, an uncertainty calculated as 131.6539 should be listed (and carried
through the remainder of the calculation) as 131.65.

For values greater than or equal to 10, the rounding of discrete calculated
instrument uncertainties (e.g. reference accuracy, temperature effect, etc.)
should be performed such that the numerical value is restricted to one (1) or less
digits shown to the right of the decimal point.

For example, an uncertainty calculated as 2251.4533 should be listed (and
carried through the remainder of the calculation) as 2251.5.

For Total Loop Uncertainties, the calculated result should be rounded to the
numerical precision that is readable on the associated loop indication or
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recorder. If the loop of interest does not have an indicator or recorder, the Total
Loop Error should be rounded to the numerical precision currently used in the
associated calibration procedure for the end device in that loop (e.g. trip unit or

alarm unit).

5) For calibration tolerances, the calculated result should be rounded to the
numerical precision currently used in the associated calibration procedure.

These rules are intended to preserve a value’s accuracy, while minimizing the
retention of insignificant or meaningless digits. In all cases, the calculation
preparer shall exercise judgment when rounding and carrying numerical values

interest.

Drift Considerations

to ensure that the values are kept practical with respect to the application of

The drift values established in Reference C.1 are utilized for the bistables based on the

justification included in Reference C.2.

Use of the aforementioned drift value (as design input to this calculation) is based on
justification provided by Engineering Evaluation 2005-0006 (Reference C.2). This
evaluation reviews the station’s M&TE and M&TE control programs, based on requirements
imposed by the methodology used to prepare instrument setpoint and uncertainty calculations
for the station (Reference G.1). The evaluation concludes that the station’s M&TE and
M&TE control programs have remained equivalent or improved since the drift calculations
were initially prepared, therefore rendering the drift calculations acceptable for use in current
(present-day) calculation revisions performed for the station.

Sources of Uncertainty

Per Reference G.1, the device uncertainties to be considered for normal environmental

conditions include the following:

Sensor Drift
Sensor M&TE
Sensor Setting Tolerance

Bistable Drift
Bistable M&TE
Bistable Setting Tolerance

Current-to-Current Converter Drift
Current-to-Current Converter M&TE
Current-to-Current Converter Setting Tolerance

PPCS Drift
PPCS M&TE
PPCS Setting Tolerance

Indicator Drift

(Sd)
(Sm)
(Sv)

(Bd)
(Bm)
(Bv)

(/1d)
(I/Im)
1/1v)

(PPCSd)
(PPCSm)
(PPCSv)

(1d)
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Indicator M&TE (Im)
Indicator Setting Tolerance (Iv)

The uncertainties will be calculated in percent of span and converted to the process units as
required.

Per Section 3.3.3.13 of Reference G.1, the uncertainties listed above are considered 2 sigma
(95% probability/95% confidence) unless otherwise specified.

As-Found Tolerance Equation Summary
As-Found tolerances are calculated independently for each of the loop components. The

equations shown are adapted from Section 3.3.8.6 of Reference G.1 for use in this
calculation.

7.5.1 Sensor As-Found Tolerance (SAF)

The acceptable As-Found tolerance for the sensor is calculated by the following

equation:

SAF =1 |/Sv? + Sd’ +Sm’ (Eq. 7.5.1)
where:

Sv = Sensor Tolerance

Sd = Sensor Drift

Sm = Sensor M&TE error

7.5.2 Bistable As-Found Tolerance (BAF)

The acceptable As-Found tolerance for the bistable is calculated by the following

equation:

BAF =+ /By’ + Bd® + Bm? (Eq. 7.5.2)
where:

Bv = Bistable Tolerance

Bd = Bistable Drift

Bm = Bistable M&TE error
7.5.3 Current-to-Current Converter As-Found Tolerance (I/IAF)

The acceptable As-Found tolerance for the current-to-current converter is calculated
by the following equation:

VIAF = + VIV’ + VId? + V/im? (Eq. 7.5.3)

where:
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/v = Current-to-Current Converter Tolerance
I/1d = Current-to-Current Converter Drift

I/Im = Current-to-Current Converter M&TE error

7.5.4 PPCS As-Found Tolerance (PPCSAF)

The acceptable As-Found tolerance for the PPCS is calculated by the following
equation:

PPCSAF =+ /PPCSv? + PPCSd? + PPCSm? (Eq. 7.5.4)

where:

PPCSv = PPCS Tolerance
PPCSd = PPCS Drift
"PPCSm= PPCS M&TE error
7.5.5 Indicator As-Found Tolerance (IAF)

The acceptable As-Found tolerance for the indicator is calculated by the following
equation:

IAF = + JIv? +1d? +Im? (Eq.7.5.5)

where:
Iv = Indicator Tolerance
1d = Indicator Drift
Im . = Indicator M&TE error

7.6 As-Left Tolerance Equation Summary

Per Section 3.3.8.5 of Reference G.1, the As-Left tolerances are calculated independently for
the rack components, sensor and 1nd1cator .

7.6.1 Sensor As-Left Tolerance (SAL)

The As-Left tolerance for the sensor is equal to its setting tolerance:

SAL =+ Sy , , (Eq.7.6.1)

where:
Sv = Sensor Setting Tolerance
7.6.2 Bistable As-Left Tolerance (BAL)

The As-Left tolerance for the bistable is equal to its setting tolerance:
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BAL =+ By (Eq. 7.6.2)

where:
Bv = Bistable Setting Tolerance

7.6.3 Current-to-Current Converter As-Left Tolerance (I/1AL)

The As-Left tolerance for the current-to-current converter is equal to its setting
tolerance:

I/IAL =+ UVlv (Eq. 7.6.3)
where:

I/Iv = Current-to-Current Converter Setting Tolerance

7.6.4 PPCS As-Left Tolerance (PPCSAL)
The As-Left tolerance for the PPCS is equal to its setting tolerance:
PPCSAL =+ PPCSv (Eq. 7.6.4)
-where:

PPCSv = PPCS Setting Tolerance

7.6.5 Indicator As-Left Tolerance (IAL)

The As-Left tolerance for the indicator is equal to its setting tolerance:

JAL=+1v - (Eq. 7.6.5)

where:
Iv = Indicator Setting Tolerance
7.7 Operability Limit (OL) Equation Summary

Per Section 3.3.8.2 of Reference G.23, the Operability Limit (OL) is defined as a calculated
limiting value that the As-Found bistable setpoint is allowed to have during a Technical
Specification surveillance Channel Operational Test (COT), beyond which the instrument
channel is considered inoperable and corrective action must be taken. Two OLs are
calculated, one on each side of the FTSP as-left tolerance band, incorporating a calculated 3-
sigma (30) drift value. A channel found drifting beyond its 3o drlft value is considered to be
operating abnormally (i.e., is inoperable).

Per Section 3.3.8.4 of Reference G.'23, the OL on each side of the FTSP is calculated as
follows:



Calgulation No. 2007-0001

Revision 0
Page 27 of 67
OL' = FTSP + [BAL? + Bd;;}]” (Eq. 7.7-1)
OL = FTSP - [BAL? + Bdy,’]” (Eqg. 7.7-2)
Where:
the FTSP is expressed in percent of span
OL" is the Operability Limit above the FTSP
OL’ is the Operability Limit below the FTSP
BAL is the rack as-left tolerance (typically the bistable tolerance)
Bds, is the 3o rack drift value determined as follows:
Bd}c = (15) deo (Eq 77-3)

The rack drift value (Bd,,) is the 2-sigma drift value for components checked during the
COT, typically the bistable drift.

The FTSP is defined in terms of percent of full-load turbine impulse pressure .(544 psig) and
the instrument uncertainties are defined in terms of percent of span (650 psi). The OLs are
calculated in percent span and then converted to percent of full-load turbine pressure. -

7.8 Allowable Value

Reference G.1 does not provide a methodology for determining the AV for a permissive trip.
As such, this calculation determines the AV according to the methodology set forth in DIT
CRR-1&C-012 (Reference G.22). The AV as defined in CRR-1&C-012 is equivalent to the -
operability Limit (OL" ) defined in Section 7.7., therefore the AV is equal to the OL".



8.0 BODY OF CALCULATION
8.1 Transmitter Scaling

Per Section 7.1.1,

y—-y1 =m*(x-x)
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m =(y2—y1)/ (%2-%1)

y =m*(x—-x1)*y

where:

X = Process value variable, a known input

X = Process value variable, at 0 %Span

X2 = Process value variable, at 100 %Span

y = Analog value variable, an unknown output
Y = Analog value at 0 %Span

\p) = Analog value at 100 %Span

m = Slope, or gain of the function, scale factor

Per Section 7.1.1, the transmitter is scaled for a span of 0.0 — 650.0 psig. Per Table
6.4-1, the transmitter output is 10.00 — 50.00 mAdc. Therefore,

Xy = (.0 psig
Xz = 650.0 psig
Y =10.00 mAdc
Y2 = 50.00 mAdc
m = (50.00 mAdc — 10.00 mAdc )/ ( 650.0 psig — 0.0 psig)
m = (40.00 mAdc) / ( 650.0 psig )
y = (40.00 mAdc)/ (650.0 psig) * (x—~ 0.0 psig) + 10.00 mAdc
Input (psig) Output (mAdc)
0.0 10.00

150.0 19.23

300.0 28.46

450.0 37.69

650.0 50.00
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8.2 Device Uncertainty Analysis

8.2.1

8.2.2

Sensor Drift (Sd)

Per Reference V.2, the sensor accuracy is + 0.5% of the output span. Drift is
unspecified by the vendor (Reference V.2). Per Section 3.3.3.15 of Reference G.1, in
the absence of an appropriate drift analysis and when drift is unspecified by the
vendor, the instrument’s accuracy is used to represent the instrument drift over the
entire calibration period.

Sd =2 0.500 % span
Sensor M&TE (Sm)
Per References P.5 and P.6, the sensor is calibrated with a pressure tester capable of

measuring 650 psig on the input and a multimeter capable of measuring 10-50 mAdc
on the output.

Input M&TE:
For the Ashcroft Pressure Gauge (range of 1500 psig) — (Reference P.10):
RAmie = uncertainty * instrument range
RAme  =#0.25 % full scale * 1500 psig
RA e =+ 3.75 psig
RAs!d =0
RD e =+ 2.5 psig

Using the equations in Section 3.3.4.4 of Reference G.1:

Sma =+ 43.752 + 0% + 2.52 = £ 4.507 psig

For the Heise Pressure Gauge (range of 1000 psig) — (Reference P.10):

RA e = yncertainty * instrument range
RA e =+ 0.1 % full scale * 1000 psig
RAme =11 psig

RAstd =0

RD e =1 0.5 psig

Using the equations in Section 3.3.4.4 of Reference G.1:

Smy = +4/1.0% + 0% +0.5* =+ 1.118 psig

For conservatism, the uncertainty of the Ashcroft Pressure Gauge (Smy) is selected
as the seénsor input M&TE (Smpt) because it is the least accurate of the potential
input M&TE instruments. Converting from psig into % span:

Smpr = 1 uncertainty * (100 % span / calibrated span)
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Smpr =+ 4.507 psig * (100 % span / 1000 psig)
Smpy =10.451 % span
Output M&TE:

For the Fluke 45 Multimeter (fast resolution, 5 digit display, 100 mAdc range) —
(Reference P.10):

RAme = uncertainty * max reading
RA e =1 0.05 % reading * 50 mAdc
RAme =10.025 mAdc

RAgq =0

RDyc =+ 2 DGTS * 0.01 mAdc
RDm\c =+ 0.02 mAdc

Using the equations in Section 3.3.4.4 of Reference G.1:

Smy  =++0.0252 + 07 +0.02% =+0.032mAdc

Smys = uncertainty * (100% span / calibrated span)
Smys =+ 0.032 mAdc * (100% span / 40 mAdc)
Stmys =%+ (0.080 % span

For the HP 34401 A multimeter (6.5 digit display, 100 mAdc range) — (Reference
V.4).

RA e =1 (0.050 % reading + 0.005 % range)

RA e =% [0.050 % (50 mAdc) + 0.005 % (100 mAdc)]
RAme =+0.03 mAdc

RAgq =0

RDiee =+0.0001 mAdc

Using the equations in Section 3.3.4.4 of Reference G.1:

Smy,  =++/0.03 + 0% +0.0001> =+0.03 mAdc

Smyp = yncertainty * (100 % span / calibrated span)
Smyp =+ (.03 mAdc * (100 % span / 40 mAdc)
Smyp =+ 0.075 % span

For conservatism, the uncertainty of the Fluke 45 (Smys) is selected as the sensor
output M&TE (Smyw) because it is the least accurate of the potential output M&TE
instruments.

Using the equations in Section 3.3.4.4 of Reference G.2 to combine the total effects
of all M&TE used in calibrating the sensor: :

Sm =ir\/SmMM2 +Sm,,T2



8.2.3
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8.2.6

8.2.7
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Sm  =++0.451 +0.080°

Sm =+0.458 % span
Sensor Setting Tolerance (Sv)

Per Section 5.1.1, the sensor setting tolerance is + 0.20 mAdc.

Sv = sensor setting tolerance / calibrated span * 100%
Sv =1 0.20 mAdc / 40 mAdc * 100%
Bv =1 0.500 % span

Bistable Drift (Bd)

‘Reference C.1 has determined the historical drift values for Foxboro Model 63U-BC

bistables. The quarterly bistable drift value'is = 0.212% span. Per References P.1 —
P.4, the bistables are calibrated during reactor outages, every 18 months. Per
Section 3.3.4.3 of Reference G.1, the drift value is extended by 25%. Therefore,

Bd =+ (.212 % span * (18 months / 3 months) * 1.25 %
Bd =1 1.59 % span
Bistable M&TE (Bm)

Reference C.1 has determined the historical drift values for Foxboro Model 63U-BC

bistables. Per Section 3.3.3.15 of Reference G.1, when drift values have been
statistically derived from As-Found/As-Left calibration data, the M&TE uncertainty
is included in the instrument drift value. Therefore,

Bm  =10.000 % span
Bistable Setting Tolerance (Bv)

Per Section 5.1.1, the bistable setting tolerance is + 2.0 mVdc.

Bv = bistable setting tolerance / calibrated span * 100%
Bv =1 2.0 mVdc /400 mVdc * 100%
Bv =20.500 % span

Current-to-Current Drift (1/1d)

Reference V.6 does not provide a drift specification for the current-to-current
converter. Per Section 3.3.3.15 of Reference G.1, when drift is not specified by the
vendor, the accuracy of the component is used as the drift for the entire calibration
period. Therefore,

I'ld =%0.500% span
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8.2.8 Current-to-Current M&TE (I/Im)
Per References P.7 — P.9, the current-to-current converter is calibrated with a
multimeter capable of measuring 0.1000 — 0.5000 Vdc or 10.00 ~ 50.00 mAdc on the
input and 10.00 — 50.00 mAdc on the output. The Fluke 45 and HP 34401A are

capable of performing these measurements.

Input M&TE:

For the HP 34401 A multimeter (6.5 digit display, 1.0 Vdc range) (Ref. V.4):

RA e == (0.0040 % RDG + 0.0007 % range)

RA e =+ [0.0040 % (0.5 Vdc) + 0.0007 % (1.0 Vdc)]
RA =1 0.000027 Vdc

RAgq =0

RD e =£0.000001 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated using
the following equation:

m = iJRAzmte +RA2std +RD2mtc

Vimg  =%4/0.0000272 +0? +0.000001> =+ 0.000027 Vdc

VImyp =+ 0.000027 Vdc * (100% span / 0.4 Vdc)
1/Imyp =1 0.0068 % span
For the Fluke 45 multimeter (5 digit display, 3.0 Vdc range) (Ref. P.10):
RA =+0.025% * RDG
RAne =+0.025% * 0.5 Vdc
RA =+ 0.000125 Vdc
RA 4 =(
RDyc =+2 DG * 0.0001 Vdc
RD e =+0.0002 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated using
the following equation: :

2 2
m = i'\/RAzmte +RA s + RD mee

Vlm,,, =+0.0001252 +0? +0.0002% == 0.000236 Vdc

mys. = uncertainty * (100% span / calibrated span)
mys. =+ 0.000236 Vdc * (100% span/ 0.4 Vdc)
I/Imys;  =10.059 % span

Input/Output M&TE:
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Fluke 45 multimeter (5 digit display, 100 mAdc range) (Ref. P.10):

RApe = uncertainty * max reading
RAme =10.05% RDG * 50 mAdc
RAme =1 0.025 mAdc

RAqg = 0 (per Reference G.1)
RDnye =12 DGTS * 0.01 mAdc
RDyec =10.02 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated using
the following equation:

m = i‘\/RAzmte +RAzsld +RD2mle

Vmg,  =240.025" +0% +0.02% =:+0.0320 mAdc
Vlmss, =2 0.0320 mAdc * (100% span / 40 mAdc)
1/Imys., =+ (0.080 % span

HP 34401 A multimeter (6.5 digit display, 100 mAdc range) (Ref. V.4):

RA e =+ (0.050 % RDG + 0.005 % range)

RAne =+ [0.050 % (50 mAdc) + 0.005 % (100 mAdc)]
RA e =+0.030 mAdc

RAq = ( (per Reference G.1)

RDmte =+ 00001 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated using
the following equation:

m = i\/RA2mtc +RAzstd +RD2mtc

Vlmye = +4/0.030% + 0 +0.0001% =+0.030mAdc
Vlmyp =+0.030 mAdc * (100% span / 40 mAdc)
VImyp =1 0.075 % span

The worst case and bounding input and output M&TE error is 1/Imys., = £0.080 %
span.

Total M&TE:

The total M&TE uncertainty for the calibration of the current-to-current converter is
calculated using the multiple M&TE equation given in Section 3.3.4.4 of Reference
G.1:

2 2
Vim = -_h/m]2+m2 +..m,
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I/Im =f¢,/o.0802 +0.080°

I'Im =%£0.113 % span
Current-to-Current Setting Tolerance (1/Iv)
Per Section 5.1.1, the current-to-current converter setting tolerance is + 0.20 mAdc.

/v = setting tolerance / calibrated span * 100%
VIv.  =%0.20 mAdc /40 mAdc * 100%

v =1 0.500 % span
PPCS Drift (PPCSd)

Per Assumption 5.1.3, the drift for the PPCS is included in the accuracy term.
Therefore, drift is considered negligible.

PPCSd = 0.000 % span
PPCS M&TE (PPCSm)
Per References P.7 — P.9, the PPCS display is calibrated using a multimeter

appropriate for 10 — 50 mAdc at the PPCS input and reading the PPCS display at the
output. The M&TE effect is due to the multimeter used at the PPCS input and the

“reading error at the output.

Input:
Fluke 45 multimeter (5 digit display, 100 mAdc range) (Ref. P.10):
RA L = uncertainty * max reading
RA:c =4 0.05% RDG * 50 mAdc
RA e =+0.025 mAdc
RA = 0 (per Reference G.1)
RDn. = =12DGTS * 0.01 mAdc
RD e =+ 0.02 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated using
the following equation:

m = i\/RAzmtc +RAzstd +R.D2mtc
PPCSm,q = +,/0.025% + 07 +0.02> =+ 0.0320 mAdc
PPCSmys = 0.0320 mAdc * (100% span / 40 mAdc)

PPCSmys =+ 0.080 % span

HP 34401 A multimeter (6.5 digit display, 100 mAdc range) (Ref, V.4):




Calculation No. 2007-0001
Revision 0
Page 35 of 67

RAme =+ (0.050 % RDG + 0.005 % range)

RA e =#[0.050 % (50 mAdc) + 0.005 % (100 mAdc)]
RAme =+0.030 mAdc

RAq = 0 (per Reference G.1)

RD e =1 0.0001 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated using
the following equation:

m = i'\/RAzmte +RA251d +RD2m(e

PPCSmyp = £4/0.030% + 0% +0.0001% == 0.030 mAdc

PPCSmgp = 0.030 mAdc * (100% span / 40 mAdc)
PPCSmyp =+0.075 % span

For conservatism, the uncertainty of the Fluke 45 (PPCSmys) is selected as the PPCS
output M&TE because it is the least accurate of the potential output M&TE
instruments.

Output:
Per Reference P.7 — P.9, the impulse pressure PPCS indication has a scale of 0.00

psig - 650.00 psig. Per Reference P.7 — P.9, the PPCS display has two decimal
places. Per Reference G.1, Section 3.3.5.3, the readability error for a digital display
is the least significant digit. :

Therefore,

PPCSmgga = £ 0.002 % span

The total M&TE uncertainty for the calibration of the PPCS is calculated using the
multiple M&TE equation given in Section 3.3.4.4 of Reference G.1:

2 2 2
m = 4m;" +m, +..m,

PPCSm= +/PPCSm,’ +PPCSm g, 2

PPCSm = J_r,/o.oso2 +0.0022

PPCSm = +0.080 %Span
8.2.12 PPCS Setting Tolerance (PPCSv)
Per Assumption 5.1.1, the PPCS Setting Tolerance is + 3.25 psig. Therefore,

PPCSv = & calibration tolerance * (100 % span /650 psig)
=+3.25 psig * (100 % span / 650 psig)

PPCSv = (0.500 % span
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8.2.13 Indicator Drift (Id)

8.2.14

8.2.15

Reference C.3 has determined historical drift values for the Westinghouse indicators.
Since the indicators are calibrated every 18 months (References P.7 — P.9), the 2-year
drift value is conservatively used. Per Reference C.3, the indicator drift is as follows:

Id =1 1.028 % span (2 year interval)

Indicator M&TE (Im)
Reference C.3 has determined historical drift values for the Westinghouse indicators.
Per Reference G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the indicator M&TE effects are included in the
instrument drift value.

Im =+ 0.000 % span
Indicator Setting Tolerance (Iv) -

Per Assumption 5.1.1, the indicator settipg tolerance is = (.80 mAdc. Therefore,

Iv = = calibration tolerance * (100 % span / 40.00 mAdc)
=+ (0.80 mAdc * (100 % span / 40.00 mAdc)

Iv = 2.000 % span
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8.3.2 . Bistable

Parameter Uncertainty .Reference Section
Sensor Drift (Sd) + 0.500 % span 8.2.1
Sensor M&TE (Sm) +0.458 % span 822
Sensor Setting Tolerance (Sv) £ 0.500 % span 8.2.3
Parameter Uncertainty Reference Section
Bistable Drift (Bd) + 1.590 % span 8.24
Bistable M&TE (Bm) %+ 0.000 % span 8.2.5
Bistable Setting Tolerance
+ 0,
(Bv) 0.500 % span 8.2.6

8.3.3 Current-to-Current Converter

Parameter

Uncertainty

Reference Section

Current-to-Current Converter

+0.500 % span

8.2.7

8.3.4 PPCS

Drift (I/1d)
Current-to-Current Converter o
M&TE (I/Im) +0.113 % span 8.2.8
“Current-to-Current, Converter o
Setting Tolerance (1/1v) *0.500 % span 8.2.9
Parameter Uncertainty Reference Section
PPCS Drift (PPCSd) % 0.000 % span 8.2.10
PPCS M&TE (PPCSm) % 0.080 % span 8.2.11
PPCS Setting Tolerance +0.500 % span 82.12

(PPCSV)
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Parameter Uncertainty Reference Section
Indicator Drift (1d) + 1.028 % span 8.2.13
Indicator M&TE (Im) = 0.000 % span 8.2.14
Indicator Se(tlti/r;g Tolerance + 2.000 % span 8215

8.4 Setpoint Evaluation (for current power level)

Per Section 6.6, the Field Trip Setpoint (FTSP) is established at 10% full-load turbine impulse
pressure. Per Section 6.7, the full-load turbine impulse pressure is 544 psig (558.7 psia). The

FTSP is calculated as follows (results are rounded down for conservatism):
FTSP =10% (558.7 psia)
FTSP =55.87 psia
FTSP =41.1 psig
When the FTSP is expressed in % span,
FTSP = (41.1 psig) / (650 psi) = 6.32 % span

Per Section 7.1.2,

FTSP(Vdc) = ( FTSP )

transmitter calibrated span

Substituting,

41.1psig

FTSP(Vdc) = ( =0 J(4oo.o mVdc)+ (100.0 mVdc)

psi
Therefore, the bistable is scaled as follows:

FTSP(Vdc) = 125.2 mVdc

(bistable span )+ (O% bistable span)

Per References P.1 — P 4, the existing FTSP is set at 44.24 psig (127.2 mVdc). Since the
calculated FTSP is less than the existing FTSP, the existing FTSP should be revised, per Section

2.0.
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8.5 Operability Limit Determination

Operability Limits are established for the as-found value of the trip bistable during the Tech
Spec Channel Operational Test (COT) surveillance, to determine if the bistable is operating
within its 3-sigma drift limits. Two Operability Limits are determined for the trip function, one
on each side of the FTSP. :

Per Section 7.7, the OL on each side of the FTSP is calculated by applying the square-root-sum-
of-the-squares combination of As-Left tolerance and 3¢ drift to the FTSP.

8.5.1 Bd;s; Evaluation

8.5.2

Using Equation 7.7-3 to determine the bistable 3o drift value,

Bdys = (1.5)* Rdy, (Eq. 7.7-3)

Bd;; = 1.5*% £ 1.590 % span ' (Bd,, from Section 8.3.2)
Bdi, = #2.385 % span

OL" Evaluation

Using Equation 7.7-1, the OL" is determined as:

OL* = FTSP + [BAL® + Rd’]* (Eq. 7.7-1)

OL" = [(41.1psig)*(100%/650psi)] (BAL is B, from Section 8.3.2)
+ (0.500% + 2.385%)"

OL" = 6.32% Span + 2.44% Span

OL" = 8.76 % span

Because the turbine impulse pressure transmitter measures gauge pressure (not absolute
pressure) and is spanned 0-650 psig, converting OL" from % span to psig: Expressed in

psig:

OL" = (0.0876 * 650psi) = 56.94 psig
Converting to psia:

OL" = 56.94 psig + 14.7 psi = 71.64 psia

Because turbine full-load impulse pressure is 558.7 psia, converting to % turbine full-
load; .

OL" = (71.64 psia)/(558.7 psia) = 12.82% turbine full load

Because OL* will be used as the P-7 Unblock Allowable Value, the value is
conservatively rounded down to one decimal place:

OL* =12.8% turbine full load

The impulse pressure in psia and psig corresponding to a conservative 12.8% is:



8.5.3
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oL*

(12.8%)*(558.7 psi) = 71.51 psia

il

OL® = 71.51 psia - 14.7 psi = 56.81 psig

Scaling OL" in Vdc per Section 7.1.2,
OL" (Vdc) =(OL"/ Transmitter Span)*(Bistable Span) + (0% Bistable Span)
OL" (Vdc) =(56.81 psig / 650 psi)*(400.0 mVdc) + (100.0 mVdc)
OL" (Vdc) = 134.96 mVdc

The value is rounded for calibration readability to 135.0 mVdc.

OL" Evaluation

Using Equation 7.7-2, the OL’ is determined as:
OL" = FTSP - [BAL? + Bds’]” (Eq. 7.7-2)

oL = [(41.1psig)*(100%/650psi)]
. (0_5()()2 + 2.385%)%

OL" = 6.32% Span - 2.44% Span
OL" = 3.88 % span
Expressed in psig:

OL™ = (0.0388 * 650psi) = 25.22 psig
Converting to psig:
OL" = 25.22 psig + 14.7 psi = 39.92 psia
Converting to % turbine full-load;
OL" = (39.92 psia)/(558.7 psia) = 7.15% turbine full load
Per Section 7.1.2,
OL" (Vdc) =(OL"/ Transmitter Span)*(Bistable Span) + (0% Bistable Span)
OL" (Vdc) =(25.22 psig / 650 psi)*(400.0 mVdc) + (100.0 mVdc)
OL" (Vdc) = 115.52 mVdc

The value is rounded for calibration readability to 115.5 mVde.
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8.5.4 COT Evaluation
Because the Turbine Full-Load (P-7) is an increasing setpoint, the positive OL" value of
56.81 psig (< 12.8% turbine full load) should be the limit compared to the COT as-found
value to determine Technical Specification operability of the channel. However, an as-

found value found outside either the OL" or OL" indicates that the channel is operating
abnormally.

8.6 Allowable Value

The AV according to Section 7.8 is equivalent to the OL" as evaluated in Section 8.5.
Therefore:

AV = OL" = <12.8% turbine full load
Per Attachment D, this calculation determines a new AV. Therefore, the existing AV should be
revised to reflect the value calculated above.
8.7 Acceptable As-Found Tolerances
8.7.1 Sensor As-Found Tolerance (SAF)

Using Equation 7.5.1,

SAF =1t \/sz +Sd? +Sm?

where:
Sv =0.500 % span
Sd =0.500 % span
Sm =0.458 % span

SAF =1 1J0.500% +0.5002 +0.458
SAF =20.842 % span

Converting from % span to mAdc and rounding to procedure precision:
g p glop p

SAF  =%0.842 % span * (40 mAdc / 100% span)
SAF =% 0.34 mAdc

8.7.2 Bistable As-Found Tolerance (BAF)

Using Equation 7.5.2,

BAF =+ /Bv? + Bd® + Bm’
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where:

Bv = (.500 % span
Bd = 1.590 % span
Bm =(.000 % span

BAF =1 1/0.5002 +1.590% +0.000°
BAF =11.667 % span ‘

Converting from % span to mVdc and rounding to procedure precision:

BAF =1 1.667% span * (400 mVdc / 100% span)
BAF =1%6.7 mVdc

Converting from % span to process units and rounding to procedure precision:
BAF =4 1.667% span * (650 psi/ 100% span)
BAF ==x10.8 psi

Current-to-Current Converter As-Found Tolerance (I/TAF)

Using Equation 7.5.3,

VIAF = + JUIV? + VId® + VIm’

where:

IIv. =0.500 % span
I/Id =0.500 % span
IIm =0.113 % span

VIAF =2 ,/0.500% +0.500% +0.113?
I/IAF =£0.716 % span

Converting from % span to mAdc and rounding to procedure precision:

I/IAF  =+0.716 % span * (40 mAdc / 100% span)
I/IAF =% 0.29 mAdc

PPCS As-Found Tolerance (PPCSAF)

Using Equation 7.5.4,

PPCSAF =+ /PPCSv? + PPCSd” + PPCSm>
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where:

PPCSv = 0.500 % span
PPCSd = 0.000 % span
PPCSm = 0.080 % span

PPCSAF =+ 4/0.5002 + 0.0007 +0.080?
PPCSAF =+ 0.506 % span

Converting from % span to psig and rounding to procedure precision:
g P psig gtop p

PPCSAF =+ 0.506 % span * (650.00 psi / 100% span)-
PPCSAF =+ 3.30 psi

8.7.5 Indicator As-Found Tolerance (IAF)

Using Equation 7.5.5,

IAF =+ ,/1v2 +1d? + Im?

where:
Iv = 2.000 % span
Id = 1.028 % span
Im = (.000 % span
IAF =1 4/2.000% +1.0287 +0.000°

IAF =% 2.249 % span
Converting from % span to mAdc and rounding to procedure precision:

IAF =% 2.249 % span * (40 mAdc / 100% span)
IAF =10.90 mAdc

8.8 Acceptable As-Left Tolerances
8.8.1 Sensor As-Left Tolerance (SAL)

SAL . =%Sv Equation 7.6.1
SAL =10.500% span Section 8.3.1

Converting from % span to mAdc and rounding to procedure precision:

SAL =+ 0.500% span * (40 mAdc / 100 % span)
SAL =10.20 mAdc
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Bistable As-Left Tolerance (BAL)
BAL ==Bv : . Equation 7.6.2
BAL =+0.500% span Section 8.3.2

Converting from % span to mVdc and rounding to procedure precision:

BAL =10.500% span * (400.0 mVdc / 100 % span)
BAL =%2.0mVdc

Converting from % span to process units and rounding to procedure precision;

BAL =+£0.500% span * (650 psi/ 100 % span)
BAL =+3.3psi

Current-to-Current Converter As-Left Tolerance (I/TAL)

VIAL =+1lv Equation 7.6.3
IVIAL =+0.500% span Section 8.3.3

Converting from % span to mAdc and rounding to procedure precision:

I/IAL =2 0.500% span * (40.0 mAdc / 100 % span)
IVIAL =10.20 mAdc :

PPCS As-Left Tolerance (PPCSAL)

PPCSAL= + PPCSv Equation 7.6.4
PPCSAL= + 0.500% span Section 8.3.4

Converting from % span to psig and rounding to procedure precision:

PPCSAL= %+ 0.500% span * (650.00 psi/ 100 % span)
PPCSAL=t 3.25 psi

Indicator As-Left Tolerance (IAL)

AL =xIv . ‘ Equation 7.6.5
IAL  =+%2.000% span Section 8.3.5

Converting from % span to mAdc and rounding to procedure precision:

IAL =+ 2.000% span * (40.00 mAdc / 100 % span)
IAL  =1+0.80 mAdc
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9.0 RESULTS AND CONCLUSIONS WITH LIMITATIONS

9.1

9.2

Transmitter Scaling

The transmitter scaling values shown below are determined in Sections 8.1.

Input (psig) Output (mAdc)
0.0 10.00
150.0 19.23
300.0 28.46
450.0 37.69
650.0 50.00

It should be noted that the scaling results are in terms of psig, as detailed in Section 7.1.1.

Setpoint, Operability Limits and Allowable Value Evaluation

The FTSP, Operability Limits and AV are calculated in terms of percent of full-load turbine
impulse pressure. The full-load impulse pressure value used in this calculation is per
Reference G.14 (Attachment C), and differs from the value established in calculation PBNP-
IC-48-01-B. A/R 01096811 tracks the difference between these two full-load impulse
pressure values.

Per Sections 8.4, 8.5 and 8.6, the turbine impulse pressure P-7 permissive FTSP, Operability
Limits and AV are as follows:

Calculated/Recommended Existing
FTSP 10 % turbine full-load 8 % turbine full-load
in psig: 41.1 psig 44.24 psig
in mVdc: 125.2 mVdc 127.2 mVdc
oL’ 12.8 % turbine full-load
in psig: 56.81 psig
in mVdc: 135.0 mVdce
oL 7.15 % turbine full-load None
in psig: 25.22 psig
in mVdc: 115.5 mVde
AV < 12.8 % turbine full-load < 10 % turbine full-load
in psig: <56.81 psig < 55.3 psig
inmVde: | <135.0mVdc <134.0 mVdc

The existing FTSP and AV should be replaced with the calculated values shown above.
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Acceptable As-Left and As-Found Tolerances

This calculation has determined acceptable As-Found and As-Left tolerances for the
instruments listed in Section 1.5. The calibration procedures identified in Section 10.0 should
be revised as appropriate. No changes to the existing As-Left tolerances are found to be
necessary. '

Instruments A:E_‘;?el;? / Tolerance Reference
1(2)PT-485 .
1(2)PT-486 SAF + 0.34 mAdc Section 8.6.1

1(2)PC-485A +6. )

1(2)PC-486A BAF 161;/);1\;30 Section 8.6.2

1(2)PM-485A

1(2)PM-485B /IAF +0.29 mAdc Section 8.6.3

1(2)PM-486A

1(2)P-485 .
1(2)P-486 PPCSAF +3.30 psi Section 8.6.4
1(2)P1-485 _
1(2)P1-486 IAF + 0.90 mAdc Section 8.6.5
1(2)PT-485 ]
1(2)PT-486 SAL + 0.20 mAdc Section 8.7.1
1(2)PC-485A +2. . :
1(2)PC-486A BAL _j ;);nggic Section §.7.2
1(2)PM-485A

1(2)PM-485B I/IAL +0.20 mAdc Section 8.7.3

1(2)PM-486A
1(2)P-485 _
1(2)P-486 PPCSAL +3.25 psi Section 8.7.4
1(2)P1-485 .
1(2)P1-486 IAL + 0.80 mAdc Section 8.7.5
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9.4  Setpoint Diagram

Figure 9.4: Proposed P-7 Unblock Setpoint Relationship

psia psig

Upper Range Pressure 664.7 psia —3—— 650 psig

Full-Load Pressure 558.7 psia ——T— 544 psig
(100% FL)

Allowable Value (AV) 71.51 psia — 56.81 psig (135.0 mVdc)
Operability Limit (OL") (12.8% FL)

+As-Found Tolerance 66.6 psia —— 51.9 psig (131.9 mVdc)
(BAF)

+As-Left Tolerance 59.1 psia —t—— 44.4 psig (127.2 mVdc)
(BAL)

Field Trip Setpoint 55.8 psia ——— 41.1 psig (125.2 mVdc)
(FTSP) (10% FL)

-As-Left Tolerance 52.5 psia ————— 37.8 psig (123.2 mVdc)
(BAL)

-As-Found Tolerance 45.0 psia ———— 30.3 psig (118.5 mVdc)
(BAF)

Operability Limit (OL") 39.92 psia —+—— 25.22 psig (115.5 mVdc)
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M&TE Limitations

To preserve the validity of this calculation’s results, this calculation requires that all future
calibrations of the equipment (addressed in this calculation) be performed using the M&TE
mentioned below (or better).

0.0007 % range

M&TE Range Accuracy Readability Reference
Ashcroft . o . .
Pressure Gauge 0—-1500 psig +0.25%FS 2.5 psi Section 8.2.2
Section 8.2.2,
Fluke 45 0 - 100 mAdc +0.05 % RDG 0.02 mAdc Section 8.2.8,
. Section 8.2.11
Fluke 45 0-3vdc’ +0.25 % RDG 0.0002 Vdc Section 8.2.8
Section 8.2.2
0, . s
HP 34401A | 0-100mAde | TO00%RDGH 44601 made Section 8.2.8,
0.005 % range .
Section 8.2.11
HP 34401A 0-1vde | TOO040%RDG+ | 441 vgc Section 8.2.8 .

Temperature Limitations

The results of this calculation are valid only if the temperature inside of the Control
/Computer Room instrumentation panels does not exceed 120 °F. GAR 01031656 has been
generated to track this limitation. ;

Implementation Limitation

Changes recommended by this calculation, such as revised P-7 permissive unblock F TSP,
Operability Limits, AV values and new As-Found and As-Left tolerances, are NOT to be
implemented without approval of the PBNP Design Authority or the appointed designee.
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10.0 IMPACT ON PLANT DOCUMENTS
Note: Passport Engineering Change (EC) Number for calculation 2007-0001 Rev. 0 is EC 10078.

. 1ICP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White Channel Analog
Surveillance Test”

Revise the bistable setpoint to reflect the FTSP established in this calculation and incorporate
new AV, Operability Limits and As-Found tolerances determined in this calculation for 1PC-
485A. Passport A/R No. 1075501 will track the generated change to this document.

. 2ICP 02.020WH, Rev. 10, “Post—Refuelmg Pre-Startup RPS and ESF White Channel Analog
Surveillance Test”

Revise the bistable setpoint to reflect the FTSP established in this calculation and incorporate
new AV, Operability Limits and As-Found tolerarices determined in this calculation for 2PC-
485A. Passport A/R No. 1075501 will track the generated change to this document.

. HCP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel Analog
Surveillance Test”

Revise the bistable setpoint to reflect the FTSP established in this calculation and incorporate
new AV, Operability Limits and As-Found tolerances determined in this calculation for 1PC-
486A. Passport A/R No. 1075501 will track the generated change to this document.

. 2ICP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel Analog
Surveillance Test”

Revise the bistable setpoint to reflect the FTSP established in this calculation and incorporate
new AV, Operability Limits and As-Found tolerances determined in this calculation for 2PC-
486A. Passport A/R No. 1075501 will track the generated change to this document.

. 1ICP 04.010-1, Rev. 7, “First Stage Pressure Outage Calibrations”

Incorporate the new transmitter As-Found tolerances determined in this calculation. Passport
A/R No. 1075501 will track the generated change to this document.

. 2ICP 04.010-1, Rev. 7, “First Stage Pressure Outage Calibrations”

Incorporate the new transmitter As-Found tolerances determined in this calculation. Passport
A/R No. 1075501 will track the generated change to this document.

. STPT 3.1, Rev. 11, “Point Beach Nuclear Plant Setpoint Document; Reactor Trip Interlocks”

Revise the bistable setpoint to reflect the FTSP determined in this calculation. Passport A/R
No. 1075501 will track the generated change to this document.

. PBNP Technical Specifications, Section 3.3.1, Amendment 201 (Unit 1), 206 (Unit 2)
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The Allowable Value shown in the Tech Spec should be revised to reflect the value determined
in this calculation.

1ICP 04.001J, Rev. 4, “Reactor Protection and Safeguards Analog Racks Pressurizer Level and
First Stage Pressure Qutage Calibration”

Incorporate new As-Found tolerances determined in this calculation for 1PM-485A, 1PM-
486A, 1P1-485, 1P1-486 and 1P-486. Passport A/R No. 1075501 will track the generated
change to this document. '

2ICP 04.001J, Rev. 4, “Reactor Protection and Safeguards Analog Racks Pressurizer Level and
First Stage Pressure Outage Calibration”

Incorporate new As-Found tolerances determined in this calculation for 2PM-485A, 2PM-
486A, 2P1-485, 2P1-486 and 2P-486. Passport A/R No. 1075501 will track the generated
change to this document.

ICP 5.18, Rev. 28, “Rod Speed Control”

Incorporate new As-Found tolerances determined in this calculation for 1{(2)PM-485B and
1(2)P-485. Passport A/R No. 1075501 will track the generated change to this document.

PBNP Technical Specifications Bases, Section 3.3.1, Amendment 201 (Unit 1), 206 (Unit 2)

Revise the list of reactor trips associated with the P-7 permissive to match that of the FSAR.
Passport GAR No. 01096811 has been initiated to track this change.
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ATTACHMENT LIST

Attachment A, Instrument Scaling (6 pages)

Attachment B, DIT CRR-1&C-012, Reference G.22 (5 pages)
Attachrﬁent C, DIT CRR-1&C-013, Reference G.14 (3 pages)

Attachment D, Setpoint for Turbine Impulse Pressure Input to P-7 (2 pages)

10 CFR 50.59 Review

10 CFR 50.59 screening SCR 2007-0081-00 was prepared to support implementing the limits
determined by this calculation into the associated calibration procedures. The screening concluded
that a 50.59 evaluation and UFSAR change are not required as a result of the addition of calibration
limits listed in Section 9.7 above.

NRC prior approval of a licensing amendment is required in order to implement the revised values in
the Technical Specifications for the RPS Allowable Value (Operability Limits) associated with the P-
7 permissive functions. The purpose of a 50.59 review is to determine if prior NRC approval is
necessary to implement changes to the plant. No 50.59 review is necessary for revising the Technical
Specification values because a license amendment is already acknowledged to be required. The
present intent is to include the TS changes identified as EPU changes in this calculation for RPS and
ESFAS setpoints in the Extended Power Uprate License Amendment Request.

Note that EPU implementation after the EPU license amendment is received from NRC will require
separate screening and possibly full 50.59 evaluation of individual changes being made. For future
EPU implementation, a separate 50.59 screening number (SCR 2008-178) and a separate 50.59
evaluation number (SE 2008-014) have been reserved.
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This calculation has determined Acceptable As-Found tolerances for all instruments identified in Section 1.4, The
following tables illustrate the necessary modifications to calibration procedures P.1 - P.6 to account for these new
tolerance values. The boxed-in fields represent the necessary changes; all other fields are provided for convenience only.

1(2) ICP 02.020WH:
TURBINE FIRST] PROCESS OUTPUT (Vd) LIMITS (Vdc)
SETPOINT :
STAGE BISTABLE SETPOINT AS- AS- ASFO OPERABILITY
PRESSURE LIGHT g Vde FOUND LEFT UND LIMITS ASLEFT
12PC485AB LOW | HIGH] LOw | HIGH | LOwW | HIGH
Turb Pwr > Turb Pwr
10.0% for (P7) 41.1 0.1252% 0.1185]0.1319} 0.1155 ] 0.1350./0.123210.1272
>X% A(G) :
Unblock ) i _
Reset A(G i 8 Al o d’ll"v“:k' Sl ‘r 2 : &

» Technical Specification Limit e 1(2)-

PC-485A < 0:1350 Vdc (< 12.

8 % full power turbine pressure)

Load Limit
Reduction

Load Limit
Reduction

1(2) ICP 02.020BL:

442.4

0.3722]

0.3655

TURBINEFIRST]

PROCESS OUTPUT (V) LIMITS (Vi)
STAGE BISTABLE SETPOINT
SETPOINT AS- AS | Asrounp | OPERABILIY oy ppr
PRESSURE LIGHT psig Ve FO LEFT LIMITS
1(2)PC486A/B D LOW | HIGH| LOW | HIGH | LOW [ HIGH
Turb Pwr > Turb Pw
10.0% for (P7) o ! 41.1 0.12521 0.1185]0.1319¢ 0.1155 } 0.1350}0.1232 | 0.1272
>X% A(G)
Unblock .
Reset A(G ; ; ' o : '
» Technical Specification Limit ¢ 1(2)-PC-486A < 0.1350 Vdc (< 12.8 % full power turbine pressure)
Load Limit
Load Limit | Reduction |45 4 | (3959, 0.365510.3722] ~a | wa Jo3702]03722
Reduction Lo
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EQUIP. ID: 1{2)PT-485 & 1(2)PT-486

MANUFACTURER: Foxboro

DESCRIPTION: HP Turbine First Stage Pressure

MODEL: 611GM

SCALING: 0.0 - 650.0 psig / 10.00 — 50.00 mAdc

LOCATION: El 44', Turbine Building

INPUT OUTPUT (mAdc)
LIMITS LIMITS

e IDEAL | AS-FOUND = iGH AS-LEFT o TGH
0.0 10.00 9.66 10.34 9.80 10.20
150.0 19.23 18.89 19.57 19.03 19.43
300.0 28.46 28.12 28.80 28.26 28.66
450.0 37.69 37.35 38.03 37.49 37.89
650.0 50.00 49.66 5034 49.80 50.20
4503 37.69 37.35 38.03 37.49 37.89
300.0 28.46 28.12 28.80 28.26 28.66
150.0 19.23 18.89 19.57 19.03 19.43
0.0 10.00 9.66 10.34 9.80 10.20
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1(2) ICP 04.001J:
EQUIP. ID: 1(2)PM-485A & 1(2)PM-486A MANUFACTURER: Foxboro
DESCRIPTION: Turbine 1% Stage Pressure /1 MODEL: 66BC-0O
Converter :
SCALING: 10.00 — 50.00 mAdc / 10.00 - 50.00 mAdc | LOCATION: El. 44', CB, CR
TURBINE 1°" OUTPUT (mAdc)
STG PRESS
INPUT [DEAL | AS-FOUND LIMITS AS-LEFT LIMITS
mAdc : LOW HIGH LOW HIGH
10.00 10.00 9.71 10.29 9.80 . 10.20
20.00 20.00 ' 19.71 20.29 19.80 ° 20.20
30.00 3000 | 29.71 30.29 29.80 30.20
40.00 40.00 39.71 40.29 39.80 40.20
50.00 50.00 49.71 50.29 49.80 | 50.20
EQUIP. ID: 1(2)PI-485 & 1(2)P1-486 MANUFACTURER: Westinghouse
DESCRIPTION: Turbine 1* Stage Press Indicator MODEL: HX-252
SCALING: 10.00 - 50.00 mAdc/ 0.0 — 650.0 psig LOCATION: EL 44', CB, CR
TURBINE 1°7 INPUT (mAdc)
STG PRESS )
OUTPUT [DEAL | AS-FOUND LIMITS AS-LEFT LIMITS
psig LOW HIGH LOW HIGH
0.0 10.00 9.10 10.90 9.20 10.80
170.0 20.46 19.56 21.36 19.66 21.26
330.0 30.31 29.41 31.21 29.51 31.11
490.0 40.15 39.25 41.05 ' 39.35 40.95
650.0 50.00 49.10 50.90 ' 49.20 50.80
490.0 40.15 39.25 41.05 39.35 40.95
330.0 30.31 29.41 31.21 29.51 31.11
170.0 20.46 . 19.56 21.36 19.66 21.26
0.0 10.00 9.10 10.90 , 9.20 10.80
EQUIP. ID: 2PM-485A & 2PM-486A MANUFACTURER: Foxboro
DESCRIPTION: Turbine 1* Stage Pressure I/I MODEL: 66BC-O
Converter
SCALING: 10.00 —50.00 mAdc/10.00 - 50.00 mAdc | LOCATION: EL 44', CB, CR
TURBINE 1°" OUTPUT (mAdc)
STG PRESS
INPUT IDEAL | AS-FOUND LIMITS AS-LEFT LIMITS
Vde LOW HIGH LOW HIGH
0.1000 10.00 9.71 10.29 9.80 10.20
0.2000 20.00 - ' 19.71 20.29 19.80 20.20
0.3000 30.00 29.71 30.29 29.80 30.20
0.4000 40.00 39.71 40.29 39.80 40.20
0.5000 50.00 49.71 50.29 49.80 50.20
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EQUIP. ID: 1(2)P-486 PPCS Point ID

| LOCATION:  CT-9 1(2)C107

DESCRIPTION: Turbine 1* Stage Pressure STM Dump

SCALING: 10.00 — 50.00 mAdc / 0.00 — 650 psig__

OUTPUT (psi
INPUT
LIMITS LIMITS
mAde IDEAL AS-FOUND oW TGH AS-LEFT Tow nGH
10.00 0.00 -3.30 3.30 -3.25 3.25
20.00 162.50 159.20 165.80 159.25 165.75
30.00° 325.00 321.70 328.30 321.75 328.25
40.00 487.50 484. 20 490.80 484.25 490.75
50.00 650.00 646.70 653.30 646.75 653.25
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ICP5.18

EQUIP. ID: 1(2)PM-485B MANUFACTURER: Foxboro

DESCRIPTION: Turbine 1* Stage Pressure to CI MODEL:  66BC-O

SCALING: 10.00 — 50.00 mAdc/ 10.00 — 50.00 mAdc | LOCATION: El 44, CB, CR

TURBINE 1°" OUTPUT (mAdc)

STG PRESS

INPUT IDEAL | AS-FOUND LIMITS AS-LEFT LIMITS
mAdc LOW HIGH LOW HIGH

0.1000 10.00 9.71 10.29 9.80 10.20

0.2000 20.00 19.71 20.29 19.80 20.20

0.3000 30.00 29.71 30.29 29.80 30.20

0.4000 40.00 39.71 40.29 39.80 40.20
0.5000 50.00 49.71 50.29 49.80 50.20

EQUIP. ID: 1(2)P-485 PPCS Point ID | LOCATION:
DESCRIPTION: Turbine 1* Stage Pressure to CI
SCALING: 10.00 — 50.00 mAdc / 0.00 — 650 psig

OUTPUT (psig)

T IDEAL | AS-FOUND LIVITS AS-LEFT LIMITS
mAdc ] LOW HIGH LOW HIGH
10.00 0.00 -3.30 3.30 -3.25 3.25
20.00 162.50 159.20 165.80 159.25 165.75
30.00 325.00 321.70 328.30 321.75 32825
40.00 487.50 484.20 490.80 484.25 490.75
50.00 650.00 646.70 653.30 646.75 653.25
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ATTACHMENT A

Per Section 9.8, to preserve the validity of this calculation’s results, this calculation requires that all future
calibrations of the equipment (addressed in this calculation) be performed using the M&TE mentioned below (or
better). This table needs to be implemented in calibration procedures to provide the calibrator with a list of
acceptable M&TE equipment.

M&TE Range Accuracy Readability
Ashcroft Pressure Gauge 0 - 1500 psig +025%FS 2.5 psig
Fluke 45 0 — 100 mAdc +0.05 % RDG 0.02 mAdc

Fluke 45 0-3Vde 10.25 % RDG 0.0002 Vdc

1 0.050 % RDG +
HP 34401A 0 — 100 mAd 0.0001 mAd
3 0 mAde 0.005 % range ¢

+0.0040 % RDG +
- .001
HP 34401A 0-1Vde 0.0007 % range 0.001 mVdc
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ATTACHMENT B

QF-0545 (FP-E-MOD-11) Rev. 0

NMC

C to Nuclewr

Design Information Transmittal (DIT) :

Float Modlfication Process

From: Jim Nagell / Kim Strickland - Point Beach Nuclear Plant

To: - Dean Crumpacker - Sargent & Lundy

Med or Tracking Number: CRR Project Date: 6/4/07 DIT No: g1R2R-|&C-

Mod Title:  Treatment of Backup Trips and Permissives }
, Unit1 L] Unit2 LJ Qualily |

Plant: PBNP Common X} Classification: QA

SUBJECT: Backup trips and permissive setpoints Jack an analytical limit for establishing a limiting trip i
setting. Allowable values for backup trips and permissives should be determined by applying a "3-sigma”
drift value. DG-101 does not currently address this Issue. it will be revised to do so and until then the
Information provided by this DIT and Figure 3.3.8-2 gives sufficient information for use within CRR
calculation revisions. -

Check If applicable:
[} This DIT confirms Information previously transmitted orally on by
] This information is preliminary. See explanation below.

SOURCE OF INFORMATION (Source documents should be uniquely identified)

Graded Approach {SA-TR67.04.09-2005

DESCRIPTION OF INFORMATION (Write the information being transmitted or list each document being
transmitted)

"Insert to DG-101 Section 3.3.8," position statement "Treatment of Backup Trips and Permissives."

Page 1 of 2
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ATTACHMENT B
(QF-0545 (FP-E-MOD-11) Rev. 0
) mNIU};!:I’VIC Design Information Transmittal (DIT)

Fleet Madification P}Scess

DISTRIBUTION (Recipients should receive all attachments unless otherwise indicated. All attachments are
uncontrolled unless otherwise indicated)

PREPARED BY (The Preparer and Approver may be the same person.)

Jim Nagell Sr. Englneer QZEE _/’/A % / _/_4 507
Preparer Name Position Signature Date

APPROVED BY (The cognizant Engineering Supervisor has release authority. Consult the Design Interface
Agreement or local procedures to determine who else has release authority.) v

Kol b, oo Sypy Engie sty
Approver fiame Position / 7 Sign&ture

A copy of the DIT (along with any attachments not on file) should be sent to the modification fille

Page 2 of 2
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Insert to DG-I01 Section 3.3.8

Treatment of Backup Trips and Permissives

Backup/anlicipatory trips and permissives are protection system features that are not credited in
accident analyses for performing primary protective functions. Thercfore, setpoints for these
features lack an analytical limit for establishing a limiting trip setting. Although they are not
credited in analyses, backup/anticipatory trips cnhance overall rcliabifity and diversity of the
protection systems (i.e., provide defensc-in-dopth). Permissives (also called “operating
bypasses” in IRBE-279) automatically cnable protective functions at predetermined settings. For
these reasons, backup trips and permissives are regarded as safety functions of the protection
system, but perform no active role as trip functions assumed in accident analyses. By using a
“graded approach” (ISA-TR67.04.09-2005) philosophy toward setpoints that lack analytical
limits, backup trips and permissives can be calculated with less rigor than primary protection
functions.

Based on discussion and correspondence’ with Westinghousc regarding how setpoints are
dctermined for backup trips and permissives, instrument uncertainties are neither required nor
necessary fo cstablish these setpoints. Setpoint uncertainties arc not required because, unlike
primary protective trips that have analytical limits, backup trips and permissives have no limit
against which the uncertainties are applicd. Instcad, the setpoints for thesc protection system
features are nominal values. These nominal values were typically provided for original plant
operation (e.g., in WCAP-7116, Precautions, Limitations, and Settings) or have proven to be
acceptable for safe and reliable operation over the years since plant startup. Therefore, historical
precedent is an acoeptable technical basis for cstablishing the nominal sctpoint value for backup
trips and permissives. ’

Some accident analyses may contain a “process limit” value for a backup trip as an input to the
analysis. This analysis input may have been used to determine which of several trip functions
occurred first in the accident, o determince which parameter performed the primary trip function.
When the analysis dcmonsirates that a backup trip occurring at the process Jimit does not
perform the primary trip function, the process limit should not be rcgarded as an analytical limit.

Although unccrtainties are not needed to determine a nominal setpoint for backup trips and
permissives, an evaluation should be made to verify that the nominal setpoint does not interfere
with other operational limits/settings for the same paramcicr. Loop uncertaintics may also be
needed for other non-protection reasons such as determining sciting tolerances.

Technical Specification Values for Backup Trips and Permissives

NRC regulation 10CFR50.36 requires that Limiting Safety Systcm Settings (LSSS) be specified
for protcction system trips that protcct Safcty Limits. As discussed above, backup trips and
permissives are not based on safety analysis limits. As a resull, these functions do not mect the
strict definition of a LSSS. However, backup/permissive functions arc currently assigned a Tech
Spec Allowable Value, cven though the AV term is only appropriate for primary trips.

' Page 6 of Westinghouse letter WEP-94-525 dated 2/1/94,



Calculation No. 2007-0001

Revision 0

Page 61 of 67

ATTACHMENT B

As defined in the Technical Specifications, Allowable Values are as-found limits that apply to
the portion of an instrument loop that is tested periodically during the Channel Operational Test
{COT). Any unccrtainties used to determine the Allowable Value are limited to the portion of
the loop tested during the COT. The COT typically applics to the bistable portion, excluding the
field sensor.

Allowable Values for backup trips and permissives should be determined by applying a “3-

- sigma” drift value for the COT-tested instruments to the as-left setting tolerance for the COT-
tested instrumcnts (i.e., the rack as-left tolerance), rather than a 2-sigma drifi value used to
determine the as-found limit. A 30 drift value is an appropriate outlier criterion for an
Allowablc Value for backup trips and permissives that lack an analytical limit. Applying the 30
drift to the rack as-left tolerance ensures that drift occurring beyond the AV limit is significant to
99.7% probabilily and that a channel exhibiting 30 drifi is declarcd inopcrable rather than just
evaluatcd for operability (which is the purpose ol a Technical Specification Allowable Value, as
compared 10 an as-found limit).

The rack as-left tolerance (RAL) applied during the COT should either be derived in the
calculation or justificd as a calculation assumption. Seec Section 3.3.8.6 [of DG-J01] for how to

determine the rack as-left sctting tolerance.

The rack 30 drift value (Rdss) can be derived from the 20 rack drift valuc (Rd) by multiplying
Rd by 1.5.

Rd;s = (1.5)Rd
As discussed in Section 3.3.8.6, the 20 rack drift value should be obtained either from as-lcfi/as-
found drift analysis of the COT instrument string, or from the SRSS of the individual COT

instrument drift valucs.

For an increasing irip, the Allowable Value for backup trips and permissives is then determined
using the SRSS of RAL and Rdj,, as follows:

AV = FTSP + [RAL? + Rdy]*

A diagram of the relationship between thé FTSP, RAL, RAF, and Allowable Value for backup
trips and permissives is shown in Figure 3.3.8-2.
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Design Information Transmittal (DIT)

to Nuclenr

Fleet Modification Pmoess

From: Jim Nagell - Point Baach Nuclear Piant
To: Dean Crumpacker - Sargent & Lundy
Mod or Tracking Number: .\ uon 2007-0001 Date: 6/7/07 DITNo:  CRR-I&C-

013

Mod Titte:  Calculation 2007-0001 First Stage Pressure

Unit 117 Unit 2] Quality
Common X Classification:

" Plant: Polnt Beach QA

SUBJECT: Provide value for use as Turbine First Stage Pressue at full load for calculation 2007-0001.

Chack If applicable:
[J This DIT confirms information previously transmitted orally on by
[C] This information Is preliminary. See explanation below.

SOURCE OF INFORMATION (Source documents should be uniquely identified)
Pressure data provided by PPCS of main turbine first stage pressure. The electronic file of the PPCS data run is

mainiained in the CRR project files with calculation 2007-0001. This data is reproducible from history records
generated by the PBNP PPCS.

DESCRIPTION OF INFORMATION (Write the information being transmilted or list each document being
transmitted)

Signed Statement of results and conclusion of PPCS main turbine first stage pressue with recommendation of
specific first stage pressue for use in calculation 2007-0001.

DISTRIBUTION (Recipienis should receive all attachments unless otherwise indicated. All attachments are
uncontrolled unless otherwise indicated)

Dean Crumpacker - Sargent & Lundy and Greg Rainey - Sargent & Lundy

PREPARED BY (The Preparer and Approver may be the same person,)
Jim Nagell Sr. Engineer

Y T

Preparer Name Position Sigpature Date

APPROVED BY (The cognizant Engineering Supervisor has release authority. Consult the Design Interface

Agreement or local procedures to determine wha eise has release authority.)
4707
Date

Kelly Holt’ Supervisor

Approver Name Position

A copy of the DIT (along with any aitachments not on file) should be sent to the modification fille

Page 1 of 1
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8/7/07

Turbine First Stage Pressure at Full Power

Data points for turbine first stage pressure were retrieved from the PPCS for the
time frame of 5-25-07 to 6-3-07 taken at 1 hour intetvals.

The results of this data recovery for the first stage pressures are as follows:

Unit 1 Unit 2

Ch. P-485 Ch. P-486 Ch. P-485 Ch. P-486
Average = 54042056 544.91767 543.93185 5456846
Per Channel
(in psig)
Average = 543.73869
Of the 4 Channels
(in psig)

This value is rounded up to the next increment of average for all 4 channels to
544 psig.

Using the value of 544 psig for all channels, the following difference between the
four channel average and each channel is as follows.

Unit 1 Unit 2
Ch. P-485 Ch. P-486 '~ Ch.P-485 Ch. P-486
544 544 544 544
- 540.42056 - 544.91767 543.93195 545.6846
Delta = 3.57944 - 0.91767 0.06805 - 1.6846
Per Unit
(in psig)

Observation of the four channels shows that the P-485 channel for unit 1 is some
what lower than the other three channels but at the same time the other three
channels are not differing by a large delta. This difference could potentially be
explained by considering the normal transmitter accuracy of +/- 0.5 % Span (650
psig) or +/- 3.25 psi. Examination of 2007 post outage data for the Unit 1 P-485
channel shows that the full power pressure is now in line (approximately 544
psig) with the other channels due to instrument calibration.

Page 1.
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6/7/07

Turbine First Stage Pressure at Full Power

In conclusion it is recommended that a turbine first stage pressure for full power
operation be established at 544 psig with a process measurement error of +/- 2

AT o Sl :

E—->-07

Page 2
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Setpoint for Turbine Impulse Pressure Input to P-7

The original setpoint for the turbine impulse pressure input to the P-7 permissive was specified in
WCAP-7116, “PBNP Precautions, Limitations and Setpoints for Nuclear Steam Supply Systems”
(Reference G.8), along with other Reactor Protection System (RPS) and Engineered Safety Features
Actuation System (ESFAS) setpoint values. This document states that the setpoint for this function is
10% of the full-load turbine impulse pressure: '

At around the same time, limiting RPS and ESFAS values were placed in the PBNP Tech Specs.
These were limiting values for the setpoints—that is, the “field setting” or “field trip setpoint” could
be any value up to and including this limiting value. Putting these limiting values in the Tech Specs
satisfies the requirement of 10 CFR 50.36 that limiting safety system settings for variables having
significant safety functions be placed in the plant Technical Specifications.

At the time of the original PBNP design and licensing, the relationship between analytical limits,
limiting safety system settings, allowable values, limiting trip setpoints, and field trip setpoints was
understood somewhat differently than it is today. In fact, not all of these concepts had been clearly
formulated at that time. '

In some cases, the setpoint value specified in the PLS (Reference G.8) was more conservative than
the limiting value in the Tech Specs. However, in other cases, such as the turbine impulse pressure
setpoint used as an input to permissive P-7, there was no difference between the setpoint value
specified in the PLS and the limiting value in the Tech Specs. Because, in such a situation, the field
trip setpoint was the same as the Tech Spec limit, any slight change in the setpoint value over the
operational cycle—for example, due to instrument drift—would, if the trip setpoint were found
outside the Tech Spec limit when the channel was tested, cause a Tech Spec violation. As a result, the
field trip setpoint was moved away from the Tech Spec limiting value by some small amount that was
considered adequate to prevent this problem. At a later date, if the results of the channel test were still
too close to the Tech Spec limit, the field setpoint could be moved again.

The originally specified setpoint for the turbine impulse pressure setpoint used as an input to
permissive P-7 was 10% of full load turbine impulse pressure (Reference G.8). At some point, this
setpoint was lowered to 9.5% (Reference G.12, Rev. 0). The setpoint was then lowered again—to
9.0% (Reference G.12, Rev. 1). Finally, the setpoint was lowered to 8% to allow for the increased
drift associated with a longer time between calibrations (Reference G.12, Rev. 4).

During the conversion of the PBNP custom Technical Specifications (CTS) to the “improved”
Technical Specifications (ITS), which were based on the Westinghouse Owners Group (WOG)
Standard Technical Specifications (STS), the values that had appeared in the CTS were declared to be
“Allowable Values” (Reference G.11). Since, in many cases, the field setpoint had been established
by backing off from the Tech Spec value to account for changes (e.g., drift) over the course of the
operating cycle, the CTS values could be considered, in some sense, equivalent to Allowable Values.

However, there was no calculation that established the relationship of the CTS Tech Spec value to the
value of the field setpoint—rather, for the reasons described above, this relationship was somewhat
arbitrary. As a result, the Allowable Values in the ITS were taken directly from the values which had
been in the CTS and which, in turn, had originally been considered to be limiting values for the field
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trip setpoint. In the case of the turbine impulse pressure setpoint used as an input to permissive P-7,
the limiting value of 10% that had appeared in the CTS became the ITS Allowable Value. The field
trip setpoint remained at 8%.

As described above, the originally specified field setpoint for this function was 10% of full load
turbine impulse pressure. This is the typical nominal trip setpoint value established by Westinghouse
for this function. However, at PBNP, over time, this value was converted into an Allowable Value
and the field setpoint was lowered to 8%. The WOG STS (References G.13 and G.9), on which the
PBNP ITS are based, lists a typical nominal trip setpoint value of 10% for this function and a higher
value (12.2%) for a typical Allowable Value. It is evident that the approach used in the WOG STS for
this function is to first establish a nominal trip setpoint and then calculate an Allowable Value based
on the nominal trip setpoint for that function. '

Therefore, in line with the approach outlined in the above paragraphs, the following setpoint value is
used in this calculation for the turbine impulse pressure input to P-7: a nominal field trip setpoint of
10% of full load turbine impulse pressure, which is based on the originally recommended (PLS)
setpoint of 10% of full load turbine impulse pressure. '



ENCLOSURE 4

NEXTERA ENERGY POINT BEACH, LLC
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

LICENSE AMENDMENT REQUEST 261
EXTENDED POWER UPRATE
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

CONTAINMENT PRESSURE LOW RANGE CALCULATION

99 pages follow



1.0

2.0

3.0

4.0

5.0

6.0

PBNP-IC-17-003-A
Page 6 of 16

BACKGROUND, PURPOSE, AND SCOPE OF CALCULATION

1.1 Background

This section is not affected by this minor revision.

1.2 Purpose of this Minor Revision

The purpose of this minor revision is to remove the parametric values for
Containment Pressure Low Range and incorporate the instrument uncertainty into
the Tech Spec values. This calculation provides the technical basis for a Tech
Spec value that includes instrument uncertainty and thereby eliminates the need
for a parametric value to meet Tech Spec surveillance requirements.

1.3 Scope

The scope of this minor revision is to evaluate the Containment Pressure Low
Range indicator instrument uncertainty used to satisfy the Tech Specs
Surveillance Requirement (SR) 3.6.4.1, and recommend a new Tech Spec value
that includes the instrument uncertainty. This minor revision will revise sections
of PBNP-IC-17 that are impacted by this change. All associated documents and
values that are impacted by this minor revision have been listed and marked-up to
reflect this change. The changes impacted by this revision are shown on the
revised page attached and are shown with a revision bar.

1.4  Applicability

This minor revision is valid upon approval of License Amendment Request 262
by the NRC. '

ACCEPTANCE CRITERIA

This section is not affected by this minor revision.

ABBREVIATIONS

This section is not affected by this minor revision.

REFERENCES

This section is not affected by this minor revision.

ASSUMPTIONS

This section is not affected by this minor revision.
DESIGN INPUTS

6.4 Environmental Conditions

The Low Range Containment Pressure channels P-945, P-947 and P-949, shown
in block diagram form in Figure 6.2-1, provide input to the Engineered Safety



PBNP-IC-17-003-A
Page 7 of 16

Features Actuation System (ESFAS) and indication in the control room and at the
PPCS.

The Control Room Indication and PPCS display are used to monitor Low Range
Containment Pressure. Routine surveillance of instrumentation (in the Control
Room) to determine Tech Spec Compliance for a specific process is performed
during normal plant operating conditions only.

The Control Room Indication to monitor Low Range Containment Pressure also
provides input for EOP operator actions. References G.32 and G.38 classify Low
Range Containment Pressure as a Regulatory Guide 1.97, Type A, B and C
variable. FSAR Table 7.6-1 (Ref..G.24) and the Q Basis codes 7 and 21 in
Passport (Ref. G.38) identify the instrumentation as a Category 1 variable (Note:
PBNP is in the process of adding Reg. Guide 1.97 Category values into Passport).
Q Basis codes 7 and 21 are defined in Fleet Procedure FP-E-RTC-02 (Ref. P.20).

Tech Spec Table 3.3.2-1 (Ref. G.14) indicates that Low Range Containment
Pressure channels P-945, P-947 and P-949 provide input to ESFAS by initiating a.
Safety Injection (SI) Signal on High Containment Pressure and Containment
Spray Actuation Signal on High-High Containment Pressure to mitigate a
LOCA/HELB event. The Low Range Containment Pressure channels also initiate
a Condensate Isolation Signal on High Containment Pressure. The condensate
isolation function serves as a backup protection function in the event of a Main
Steam Line Break inside the containment with the failure of the Main Feedwater
to isolate. Initiation of SI signal, Containment Spray Actuation Signal and
Condensate Isolation Signal are safety-related functions.

6.4.1 Auxiliary building

Per References D.5 through D.10 and G.33, the Low Range Containment Pressure
transmitters are located in the non-harsh area of the Auxiliary Building at the-
following locations:

Table 6.4-1 - Transmitter Locations
Transmitters | Location Room Area
1PT-945 N-10, El. 26'-0" | Pipeway #2
1PT-947 M-10, El. 8-0" | Pipeway #2
1PT-949 J-8, El. 8'-0" Pipeway #1
2PT-945 N-13, El. 26'-0" | Pipeway #3
2PT-947 M-13, El. 8'-0" | Pipeway #3
2PT-949 J-15, El 8'-0" Pipeway #4

The design temperatures for the Auxiliary Building HVAC system per Ref. G.23
are 65°F during winter and 85°F during summer. The HVAC unit keeps the
minimum normal temperature above 65°F during the outage. In accordance with
Section 3.3.4.7 of Reference G. 1, the minimum calibration temperature may
conservatively be used and therefore 65°F is to be used as the calibration
temperature in this calculation.

FSAR Section 9.5 (Ref. G.24) states that the Auxiliary Building HVAC is
nonsafety related. From Table 6-1 of Reference G.22, the Auxiliary Building
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maximum temperature for normal conditions is 104°F. For a non-safety related
HVAC system, the maximum temperature is 120°F due to a loss of the HVAC
Cooling Unit (Ref. G.22, Table 6-1). Since Tech Spec compliance surveillance on
control room and PPCS indicators is only performed during normal plant '
operating conditions, 104°F is used as the maximum temperature. The trip
functions (SI, Condensate Isolation and Containment Spray) will also use 104°F
as the maximum temperature. These trips are shown to happen a short duration
after the accident that they are required for (Ref G.24), and the HVAC system can
be assumed to be functioning prior to the event (assumption 5.1.13). Previous
revisions of this calculation have used 120°F as the maximum temperature.
However, based on the assumed availability of the HVAC system, the trips
occurring quickly during a LOCA or MSLB, and the max design temperature of
85°F (Ref G.23) of the PAB; using 104°F as the maximum temperature is
considered conservative. For EOP (Regulatory Guide 1.97 Category 1 variables),
120°F is used as the maximum temperature since the instrumentation is expected
to operate under compromised environmental conditions caused by a loss of the
HVAC Cooling Unit.

Per Reference C.5, a new HELB barrier was installed per MR 99-003 (Ref. G.34)
to confine postulated HELB to the CCW HX/BAT room and thereby prevent the
steam from entering other areas of the Auxiliary Building. Hence, these areas do
not experience environmental effects from postulated HELB. The areas where the
transmitters are located are not in the CCW HX/BAT room, and therefore, do not
experience the elevated temperature effects from the postulated accidents (LOCA
or HELB). However, the highest radiation at the transmitter locations due to
recirculation of coolant during a LOCA is 7.82x10° RADs (Ref. C.7). The
elevated radiation effects are not applicable to the Containment High-High
Pressure Containment Spray, Containment High Pressure Safety Injection, and
Condensate Isolation trip setpoint, since the initiation of the trips are assumed to
occur before containment sump recirculation is started (Assumptions 5.1.11 and
5.1.12).

The Auxiliary Building normal humidity of 70% and radiation of 400 RADs (40-
year dose) is documented in Reference G.22. ‘

Table 6.4-2 - Auxiliary Building Ambient Temperature Conditions

Function Calibration Maximum Humidity Radiation
Temp. (°F) Temp. (°F) (%) (Rads)
Normal (For Tech Spec 65 104 70 400 (40-year
values) : dose)
Normal (For EOP Input) 65 120 70 400 (40-year
dose)
. _ 7.82 x10°
Accident (For EOP Input) | 65 120 70 Rads
Accident (For SI and 400 (40-year
Condensate Isolation Trips) 65 104 70 dose)
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Accident (For Contamment

65 104 70 400 (40-year

Spray Trip) _ v - dose)

6.42 Control Room and Computer Room

The rack components and control board indicators are located in the Control
Room (Ref. P. 1 and P.2). The Control Room HVAC System controls the
temperature of the Control Room and the Computer Room at 75° per Reference
G.23. Per FSAR Section 9.8.1 (Ref. G.24), the temperature can vary by 10°F,
resulting in a normal temperature range of 65°F to 85°F. This temperature
variation is supported by the fact that the Johnson Controls T-4002-202
thermostat (Ref. D. 11) in the Control Room is capable of controlling the room
temperature (Ref.V.7) within these bounds. In accordance with-Section 3.3.4.7 of
Reference G.1, the minimum calibration temperature may conservatively be used
and therefore the minimum temperature of 65°F is used as the calibration
temperature for the components in the Control Room and Computer Room.

Since Tech Spec compliance surveillance of Control Room Indicators and PPCS
displays is only performed during normal plant operating conditions, 85°F is used
as the maximum temperature for this function (Note: the maximum temperature
limit for the PPCS is 95°F per Assumption 5.1.10). Per Assumption 5.1.9, the
maximum expected temperature is 120°F. This maximum temperature of 120°F
will be used and is justified by the intended functions of the Low Range
Containment Pressure loops (safety-related and Regulatory Guide 1.97 Category 1
variable). These functions necessitate the instrumentation to operate under
compromised environmental conditions caused by a loss of the WAC Cooling
Unit. The Control Room humidity of 50% and 95% (loss of chiller) is
documented in Reference G.22. Section 1 1.6.2 (fifth paragraph) of FSAR (Ref.
G.24) states that the control room is in Zone I and Table 11.6-1 states the
maximum dose rate in Zone I is 1.0 mrem/hr.

Table 6.4-3 - Control Room and Computer Room Ambient Environmental Conditions

Function Callbra(t:;)?;l Temp. Maxnm(l:i?) Temp. Hu(m%:()hty Radiation
For Tech Spec 65 85 50 1 meemfhr
Values
For Trips and EOP 65 120 95 1 mrem/hr
Input
6.5 Existing Analytical Limit (AL), Tech Spec Allowable Value (AV), and Fleld

Trip Setpoint (FTSP)

This section is not affected by this minor revision.
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Technical Surveillance Requirement

The existing Technical Specification LCO 3.6.4 (Ref. (G.14) requires operators to
verify that containment pressure is 0 + 2 psig. Sections 8.4.3 and 8.4.4 of this
calculation provide the technical basis for requiring operators to verify that
indicated containment pressure is 0x1 psig and PPCS containment pressure is 0 =
1.3 psig.

7.0 METHODOLOGY

71

Uncertainty Determination

This section is not affected by this minor revision.

7.1.1 Sources of Uncertainty
Change the last bulleted paragraph in Section 7.1.1 to read:

The PPCS display and Control Room Indication are associated with the TS values
per References G.30 and G.31, and are classified as a Category B function.
Therefore, the total loop error should be expressed as a 75/75 value.

7.1.9 Technical Specification Values

The Tech Spec (TS) values are operating limits that include instrument
uncertainty. The TS values are calculated as follows:

TS Values = (Process Limits — TLEwp-NrRM) o (Eq. 7.1.9-1)
Where:

TLEwp-nrM = The 75/75 value of the Total Loop Error for the indicator loop
and/or PPCS loop as required in the Operator Daily Logsheet

8.0 BODY OF CALCULATION

8.4

Total Loop Errors

8.4.3 Total Normal Indicator Loop Error (TLEnp.noRM)

- As stated in Section 6.4 of this calculation , Low range Containment Pressure

control room indication is associated with a TS process limit, classified as a
Category B function, and is combined into a 75/75 total loop error. Applicable
uncertainties are listed in Section 8.2 and summarized in Section 8.3.

Per Section 6.4, routine surveillance of the indicator loop associated with a Tech
Spec process limit is performed only during normal operating conditions. Using
Equation 7.1.2-2a, the Total Normal Indicator Loop Error (TLEwp.norM ) 1S
determined as follows:
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Sa’ + Vla® +Ia® + Sd* + /1d” + 1d?

+Sm? + /Im® +Im® + Sv® + I/Iv? + Iv?

TLEwpnorv =+ [+Sp? + UIp? +Ip® +1St,,* + SUIE + 1t + PE, * Bias
l+Sh.2 + UIn® + Th? +5r.2 + U2 +1r?

+8s,? +VIs® +Is* + Sspe,* +Sope,” + Irea’

Substituting for the Total Normal indicator Loop Error (TLEwp.norm ):

0% +0.500" + 0% +0.518" +0.500" +1.028"

+0% +0.095" +0% +0.500° + 0.250 +1.750°

+0? +1.000° + 0% +1.090% + 07 + 02 +0+0
+02+0%+0>+0%>+0% +0°

+0% +0% +0* +0% +0% +0?

TLEmnD-norm

i
I+

TLETND-NORM =+2.720% Span

Per Section 3.3.3.13 of Reference G.1, the total Normal Indicator Loop Error
(TLEnp.normM ) 18 converted from 95/95 to 75/75 statistics as follows:

TLE]ND-NORM =+2.720% span * (1.15/196)
TLEnp.NorRM = T 1.596 % span

Per Reference P.1 and P.2, the calibrated span in engineering units is 60 psi. Converting
the 75/75 Total Normal Indicator Loop (TLEwp.norm ) tO process units gives,

TLEnp.norm = * (1.596 % span) * (60 psi)/100 %
TLE[ND-NORM ==+ 0958 pSl (75/75)

Per Reference G.36, the Control Room indication for the Low range Containment
Pressure (P1-945, PI-947 and PI-949) has a minor division of | psi. Per Section
7.1, the TLEpNorm  Value should be rounded to the precision that is readable on
the associated loop indicator. Per Section 3.3.5.3 of Reference G.1, the readability
of there indicators is + ¥4 the smallest division (or 0.5 psig).

Therefore, the TLE;np.norm  Value is conservatively rounded up to the nearest 0.5
psig interval.

TLEnp.noRM = * 1.00 pSI ! (75/75)

The TS values are determined using Eq. 7.1.9-1. The current TS limits without
instrument uncertainty per section 6.6 are O + 2 psig. The new TS values with
instrument uncertainty are as follows:
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TS values = + (2.0 psig — 1.0 psig) = £1.0 psig

Low Range Containment Pressure Tech Spec Limits (Contf‘ol board Indicators PI-
945, P1-947 and PI-949) are: '

Low Range Containment Pressure = 0 + 1 psig (75/75)

8.4.4 Total PPCS Loop Error (TLEppcs)

As stated in Section 7.1.1 of this calculation, Low range Containment Pressure
PPCS indication is classified as a Category B function and is combined into a
75/75 total loop error. Applicable uncertainties are listed in Section 8.2 and
summarized in Section 8.3.

Using Equation 7.1.2-3, the Total PPCS Loop Error is determined as follows:

Sa? + I/Ia® + PPCSa’ +Sd* + I/1d* + PPCSd*

+Sm? + /Im* + PPCSm’ +Sv’ + I/Iv* + PPCSV

TLEpcs = + |+Sp® + VIp? + PPCSp* +18t,,” + SVIt* + PPCS? + PE, £ Bias
+Sh_? + VIh? + PPCSh® +Sr,” + VIr* + PPCSY?

+8s,? + /Is* + PPCSs® +Sspe, > +Sope,” + PPCSrea’

Substituting for normal Total PPCS Loop Error (TLEppcs):

02 +0.500% + 0.510% +.0518 +0.500° + 02
+0? 4+0.095% +0.075* + 0.500" +0.250* + 0.500

TLEpecs = + [+0%+1.000" +0° +1.090° +0* +0? + PE, + Bias
+0%+0>+0% +0% +0* +0°
+0%+0*+0% +0° + 0% +0.017°

TLEpecs = =+ 1.948 % span (95/95)

Per Section 3.3.3.13 of Reference G.1, the Total PPCS Loop Error (TLEppcs) is
converted from 95/95 to 75/75 statistics as follows:

TLEPPCS = +1948 % span * (115/196)
TLEppcs = 1.143 % span . (75/75)
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Per Reference P.1 and P.2, the calibrated span in engineering units is 60 psi.
Converting the 75/75 Total PPCS Loop Error (TLEppcs) to process units and
rounding to the calibration procedure precision.

TLEppcs = =+ (1.143 % span) * (60 psi)/100 %
TLEppcs= + 0.7 pSi : ' (75/75)

The TS values are determined using Eq. 7.1.9-1, The current TS limits without
instrument uncertainty per section 6.6 are 0 * 2.0 psig. Tthe new Tech Specs with
instrument uncertainty are as follows:

TS values = + (2.0 psig — 0.7 psig) = +1.3 psig

Low Range Containment Pressure Technical Specification Limits (PPCS P-945,
P-947 and P-949) are :

Low Range Containment Pressure = 0 + 1.3 psig ’ - (75/75)

9.0 RESULTS AND CONCLUSIONS, WITH LIMITATIONS

9.4  Technical Specification Surveillance

The indicator and PPCS loop are associated with Tech Spec Surveillance
compliance. The Normal loop uncertainties are summarized below:

Table 9.4-1 Normal Loop Uncertainties

Indicator loop PPCS Loop Uncertainties | Reference
Uncertainties

75175 : . | Section 8.4.3
Confidence | £1.596% span +1.00 psi | £1.143% ‘span +0.7 psi Section: 8.4.4

From Section 6.6, the Tech Spec Limits are > -2.0 psig and < + 2.0 psig. The Tech
Spec limits that include loop uncertainties (rounded to the indicator and PPCS
readability) are:

Low Range Containment Pressure limits (Controf Board Indicators, P1-945, PI-
947 and PI-949):

Low Range Containment Pressure (Indicated) = 0 + 1 psig (Section 8.4.3)

Low Range Containment Pressure limits (PPCS display, P-945, P-947 and P;949):
Low Range Containment Pressure (PPCS) = 0 + 1.3 psig (Section 8.4.4)
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10.0 IMPACT ON PLANT DOCUMENTS

10.1

10.2

10.3

10.4

10.5

10.6

10.7

PBNP-IC-17-003-A is tracked under EC 13891. Impacted document changes not
explicitly showing a PCR are being tracked under GAR 01150916.

Point Beach Nuclear Plant Technical Specifications Bases 3.6.4, Amendment
201 (Unit 1), 206 (Unit 2)

The basis for Surveillance Requirement 3.6.4.1 should be changed to reflect the
new Tech Spec with indicator uncertainty. This change is being tracked under
License Amendment Request 262.

Point Beach Nuclear Plant Technical Specifications 3.6.4, Amendment 217
(Unit 1), 222 (Unit 2)

This is the Tech Spec for the Containment Pressure Low Range. Surveillance
Requirement 3.6.4.1 should be changed to reflect the new Tech Spec with

indicator uncertainty. This change is being tracked under License Amendment
Request 262. ‘

OM 1.1, Conduct of Plant Operations Rev 29, Point Beach Specific

OM 1.1 contains the current Tech Spec and parametric values for Containment
Pressure Low Range. OM 1.1 should be revised to remove the portion indicating
the different Tech Spec and Parametric Value. PCR 01149789 will track the
generated change to this document.

PBF-2034 Rev. 75, Control Room Log - Ul

The operator logs covering Containment Pressure Low Range reference
Parametric Values for these plant parameters. These references should be
removed as the Tech Specs (See Sec. 10.1). PCR 01149790 will track the
generated change to this document.

PBF-2035 Rev. 75, Control Room Log ~ U2

The operator logs covering Containment Pressure Low Range reference
Parametric Values for these plant parameters. These references should be
removed as the Tech Specs (See Sec. 10.1). PCR 01149791 will track the
generated change to this document.

ARP 1-PPCS-018 Rev. 2, Priority Alarm Containment Pressure Unit 1
PPCS alarm setpoints should be revised in accordance with the new
recommended TS values.

ARP 2-PPCS-018 Reyv. 2, Priority Alarm Containment Pressure Unit 2

PPCS alarm setpoints should be revised in accordance with the new
recommended TS values.
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10.8 TS 32 Miscellaneous Equipment Checks (Monthly) Unit 1, Rev. 17
The containment channel check tolerance should be revised in accordance with
the new recommended TS values.

10.9 TS 32 Miscellaneous Equipment Checks (Monthly) Unit 2, Rey. 17
The containment channel check tolerance should be revised in accordance with
the new recommended TS values.

10.10 DBD-11 Safety Injection and Containment Spray System, Rey. 11
Item 8.158 in DBD-11 references calculation 2001-0032 and Parametric Values.
This reference should be removed and PBNP-IC-17 added as the referenced
document for containment pressure.

10.11 DBD-24 ESF (Safeguards) Actuation System, Rev. 5
Table 2-2 references TS values that are revised by this calculation and should be
revised to reflect the new TS values,

10.12 DBD-30 Containment Heaiing and Ventilation Systems, Rev. 11
Sections 2.2.3 and 5.1.1 reference TS values being revised by this calculation and
should be revised to reflect the new TS values.

10.13 PBF-2061 Control Room Shift Turnover Checklist Unit 1, Rev. 31
PPCS pressure ranges are affected by this calc, and should be revised to reflect
the new TS values.

10.14 PBF-2062 Control Room Shift Turnover Checklist Unit 1, Rev. 35
PPCS pressure ranges are affected by this calc, and should be revised to reflect
the new TS values.

10.15 OP 9C, Containment Venting and Purging Unit 1, Rev. 3

| OP 9C references Parametric Values in OM 1.1 which are being removed. This

reference should be changed to reference the Tech Specs.

10.16 OP 9C, Containment Venting and Purging Unit 2, Rev. 3

OP 9C references Parametric Values in OM 1.1 which are being removed. This
reference should be changed to reference the Tech Specs.

11.0  50.59/72.48 REVIEW

The activity of revising this calculation is in support of license amendment
request (LAR) 262. This LAR will incorporate instrument uncertainty into
Technical Specification values that have been identified to not currently account
for uncertainty.
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The conclusions of this minor revision have determined a value that is more
conservative than the current Technical Specification, however under the
provisions of 10 CFR 50.59, any activity that requires a change to the Technical
Specifications requires prior NRC approval to implement. And as such, the new
recommended Technical Specification determined by this calculation cannot be
implemented until approval of LAR 262 is received from the NRC.

Upon LAR 262 approval, per FP-E-SE-03, a 10 CFR 50.59 screening/evaluation
will not need to be performed for the implementing documents as long as the
change is covered in full by the approved license amendment. These changes
would be covered by pre-screening criterion 5; “the NRC reviewed and approved
the activity in its entirety as proposed at PBNP.”
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1.0  BACKGROUND, PURPOSE, AND SCOPE OF CALCULATION

11

1.2

1.3

1.4

Background

The Low Range Containment Pressure Channels, P-945, P-947, and P-949, provide input
to the engineered safety features actuation system (ESFAS) and indication to the control
room operators.

The Low Range Containment Pressure Channels utilize a two-out-of-three coincidence
circuit to provide input for three separate ESFAS functions: (1) actuation of safety
injection, (2) actuation of condensate isolation, and (3) actuation of containment spray
(Note: the containment spray signal is initiated by a 2-out-of-3 logic of the High-High
Low Range Containment Pressure signal and a 2-out-of-3 logic of the High-High
Intermediate Range Containment Pressure signal). The values of containment pressure at
which these actuations occur are controlled as ESFAS setpoints.

Low Range Containment Pressure indication is used by the operators to verify that
containment pressure is within the values allowed by the Technical Specifications LCO
3.6.4 (Reference G.14). It is also used to ensure specific safety functions are
accomplished in the emergency operating procedures (EOPs). The particular values of
containment pressure that appear in the EOPs are controlled as EOP setpoints.

Purpose

The purpose of this calculation is to determine the instrument and loop uncertainties,
Limiting Trip Setpoints, Operability Limits, As-Found Tolerance and As-Left Tolerance
associated with the Low Range Containment Pressure ESFAS functions and control room
indication. In WEP-SPT-29, “Containment Parameter EOP Setpoints”, the indication
uncertainties are used to calculate specific EOP setpoints.

Purpose of this Revision

The purpose of this revision is to determine Operability Limits (OL) and to re-evaluate
the Limiting Trip Setpoint (LTSP) associated with the Low Range Containment Pressure
ESFAS functions. This revision will also include elevated radiation effects under
accident conditions for the indication uncertainties used to calculate the EOP setpoints.
The Operability Limits will be as-found limits for each function during Channel
Operational Testing (COT), beyond which the function will be considered inoperable,
The OL values may also be incorporated into licensing documents (e.g., the TRM) and
the calibration procedures for the purpose of determining operability within the plant
Technical Specifications. The LTSP will be re-evaluated based on temperature and
radiation effects that are less (i.e. closer to actual plant conditions) than those used in the
previous revision, The transmitters used for EOP indication are located in an area of the
auxiliary building that will receive a large radiation dose during the recirculation phase of
a LOCA. These transmitters are part of the loop required for some EOP actions, and
therefore need to include this uncertainty in the total loop error calculation.

Scope

The scope of this calculation is listed below:
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> Determine uncertainties associated with the Indication Loop under normal and
accident environmental conditions. These uncertainties are then used in the
EOP (WEP-SPT-29, “Containment Parameter EOP Setpoints”) setpoint
evaluations.

> Determine the Limiting Trip Setpoint (LTSP) and Operability Limits (OL) for
High Containment Pressure — Safety Injection actuation setpoint, the High-
High Containment Pressure — Containment Spray actuation setpoint, and the
High Containment Pressure-Condensate Isolation actuation setpoint.

» Evaluate the existing Field Trip Setpoints (FTSP) for High Containment
Pressure — Safety Injection actuation, High-High Containment Pressure —
Containment Spray actuation, and High Containment Pressure — Condensate
Isolation actuation.

> Determine Acceptable As-Found/As-Left Calibration Tolerances for applicable
devices.

» Determine Channel Check Tolerance.

> Develop a scaling calculation for the High Containment Pressure — Safety
Injection actuation, High-High Containment Pressure — Containment Spray
actuation, and High Containment Pressure — Condensate Isolation actuation
setpoints and Operability Limits.

» Determine indication and PPCS loop uncertainties used to determine
compliance with the station’s parametric value for Low Range Containment
Pressure.

> Determine the Containment Pressure Parametric Values to be used for Tech
Spec surveillance.
Instrumentation Evaluated

This calculation evaluates the plant equipment (for Units 1 and 2) listed in the table
below. See Sections 6.2 and 6.3 of this calculation for instrument specifications,
parameters, and loop configurations.

Table 1.5-1 Instrumentation List

Pressure Power Current-to-
. . Bistables - Current Indicators PPCS
Transmitters Supplies
Repeaters

1(2)PT-945 1(2)PQ-945 | 1(2)PC-945A/B 1(2)PM-945 1(2)P1-945 | 1(2)P-945

1(2)PT-947 | 12)PQ-947 | 1(2)PC-947A/B | 1(2PM-947 | 1(2)P1-947 | 1(2)P-947

'1(2)PT-949 1(2)PQ-949 | 1(2)PC-949A/B 1{2)PM-949 1(2)P1-949 | 1(2)P-949

Superseded Station Calculations

The following existing calculation(s) will be superseded upon issuance of Revision 3 of
PBNP-IC-17:
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PBNP-IC-17- Low Range Containment Pressure Instrument Loop
Uncertainty/Setpoint Calculation, Revision 2.

PBNP-IC-17- Low Range Containment ressure Instrument Loop
Uncertainty/Setpoint Calculation, Revision 2A.

PBNP-IC-17- Low Range Containment ressure Instrument Loop
Uncertainty/Setpoint Calculation, Revision 2B.

EE 2001-0032, Rev. 6, “Parametric Values” — only the portions that apply to Low
Range Containment Pressure.
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ACCEPTANCE CRITERIA
The Tech Spec OL and FTSP are acceptable if the following criteria are met:

L ]

The LTSP is established to ensure that the instrument channel trip occurs before the AL is
reached. The LTSP is compared to the FTSP to ensure that the FTSP is less than or equal to

the LTSP (for increasing setpoint) or the FTSP is greater than or equal to the LTSP (for
decreasing setpoint).

The Operability Limits for primary trips are intended to be more conservative than the
corresponding Limiting Trip Setpoint, i.e. closer to the FTSP than the LTSP. The OL
establishes whether the trip bistable portion of the channel is performing acceptably during
the channel operational test. This will allow the Technical Specification tables for RPS and
ESFAS trip functions to be revised to insert the LTSPs as new Allowable Values for the
primary trip functions. Backup trip functions and permissives do not have a LTSP and
therefore are not considered to require an Allowable Value in the TS, However, all trip
functions will have operability limits.

Channel Check Tolerance (CCT) is the maximum expected deviation between channel
indications when performing a qualitative assessment of channel behavior during operation.
The calculated CCT is compared to the existing CCT to ensure that the existing CCT is less
than or equal to the calculated CCT.

ABBREVIATIONS

3.1 AL Analytical Limit

32 AV Allowable Value

3.3 BAF Bistable As-Found Tolerance

34 BAL Bistable As-Left Tolerance

3.5 DBE Design Basis Event

3.6 EOP Emergency Operating Procedure

3.7 ESF Engineered Safety Features

3.8 FSAR Final Safety Analysis Report

3.9 FTSP Field Trip Setpoint

3.10 HELB High Energy Line Break

3.11  IAF Indicator As-Found Tolerance

3.12 1AL Indicator As-Left Tolerance

3.13 11 Current-to-Current Converter

3.14 I/IAF Current-to-Current Converter As-Found Tolerance
3.15  UVIAL Current-to-Current Converter As-Left Tolerance
3.16 IND Indicator

3.17 LOCA Loss of Coolant Accident

3.18 LTSP Limiting Trip Setpoint

3.19 M&TE Measurement and Test Equipment

320 MSLB Main Steam Line Break

321 OL Operability Limit

322 PBNP Point Beach Nuclear Plant

3.23 PE Process Error

3.24 PPCS Plant Process Computer System

3.25 PPCSAF Plant Process Computer System As-Found Tolerance

3.26 PPCSAL Plant Process Computer System As-Left Tolerance
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327 PS Process Span (engineering unit)
328 RAD Radiation Absorbed Dose
329 RE Rack Error
330 SAF Sensor Acceptable As-Found
3.31  SAL Sensor Acceptable As-Left
332 SLB Steam Line Break
333  SI Safety Injection
334 SR Surveillance Requirements
3.35 SRSS Square Root of the Sum of the Squares
336  Tech Spec Technical Specifications
337 TLE Total Loop Error
338 XMTR Transmitter
REFERENCES
The revisions and/or dates of the References per this section are current as of 10/26/2006.
4.1 General
G.1 Point Beach Nuclear Plant Design Guideline DG-101, Instrument Setpoint

G.2
G3
G4
G.5
G.6
G.7
G.8

G.9

G.10
G.11
G.12
G.13
G.14

G.15
G.16
G.17
G.18

Methodology, Rev. 4

Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation,
Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.

PBNP Condition Report A/R 141685 (CR 95-109) Evaluation, dated February 22,
1995

Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation
Deleted per Rev. 2 of this calculation
Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.

Point Beach Nuclear Plant Technical Specifications, Section 3.3.2, Table 3.3.2-1,
Items #1 and #2, dated November 2001; and Section 3.6.4, dated December 2002.
Technical Specification Bases B 3.6.4, dated January 2006 and B 3.3.2, November
2001 :

Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.

Deleted per Rev. 2 of this calculation.
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Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.

WCAP-8587, Rev. 6-A, “Methodology for Qualifying Westinghouse WRD
Supplied NSSS Safety Related Electrical Equipment”, dated March 1983

Bechtel Specification No. 6118-M-40, Rev.1, “Specification for Heating,
Ventilating and Air Conditioning Controls”

Point Beach Nuclear Plant FSAR Section 6.4 dated June 2007, Section 7.6, dated
June 2007, Section 9.8.1, dated June 2007, Section 11.6, dated June 2003, Section
9.5, dated June 2000, and Section 14 for applicable accident analysis

Westinghouse Correspondence WEP-06-23, dated March 28, 2006, “Inpuf for
Current Analysis of Record (RPS/ESFAS)”

Not used.

Modification Package IC-259, “Seismic Pressure and Differential Pressure (Unit
1)”, completed 7/25/1985 ’

Modification Package IC-260, “Seismic Pressure and Differential Pressure (Unit
2)”, completed 7/25/1985

PB 634, Rev. 3, “Specification for Safety Assessment System and Plant Process
Computer System for the Point Beach Nuclear Plant PPCS 2000”

PBF-2034, Rev. 74 — Control Room Log — Unit 1, pages 119,120 and 121
PBF-2035, Rev. 74 — Control Room Log — Unit 2, pages 119, 120 and 121

NPC-28427, dated September 1, 1983, “Implementation of Regulatory Guide 1.97
for Emergency Response Capability, Point Beach Nuclear Plant, Units 1 and 2”.

EQML (Environmental Qualification Master List), Page 16 of 30, Rev. 29

Modification Package MR 99-003, “HELB Walls Doors and Blow-Off Panel in the
CCW HX Room to Resolve HELB Issue”, completed 12/09/2003

Wisconsin Electric Nuclear Power Business Unit Design and Installation
Guidelines, DG-102, Rev. 0, “Instrument Scaling Methodology”

Walkdown Record Regarding Minor Divisions for Low Range Containment
Pressure Indicators (P1-945, PI-947 and PI-949) — Attachment B

DIT No. CRR-I&C-006, dated 2/17/2006, Regarding Elevated Temperature
Impacts on Control Room Indicators

Passport Q-Basis Information for PT-945, PT-947 and PT-949 (in “Attribute” tab)

SPEC-0852, Rev. 2, “Structural Design Criteria for the Point Beach Nuclear
Plant”, dated July 1967

Westinghouse Report WEPB-PCS-NAP-FL-001-FS-02, “WEPB Plant Computer
Replacement Project Functional Design Specification Document-Flow and Level
Corrections”, dated October 10, 2001
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Westinghouse Report WEPB-PCS-NAP-IT-001-FS-02, “WEPB Plant Computer

Replacement Project Functional Design Specification Document-Incore
Thermocouples”, dated October 08, 2001

Passport Preventive Maintenance frequency check for Computer Analog to Digital
Converters (located on D080 panel under PMID 17263)

PBNP Modification Request MR 98-002-C, “PPCS Changeover from Old to New
PPCS”, dated April 20, 2005

NPC-36703, Rev. 1, Seismic Evaluation Report, USNRC Generic Letter 87-02,
USI A-46 Resolution, dated January 1996

Design Information Transmittal (DIT) CRR-1&C-014 dated 8/23/07, Supplement
to Section 3.3.8 of PBNP Design Guide DG-I01 Rev 4, Methodology to determine
the Operability Limit

Drawings

D.1
D.2
D3
D4
D.5

D.6

D7

D.8

D.9

D.10

D.11

D.12

D.13

BD-12, Sheet 1, Rev. 4, “Block Diagram-Instrument, Reactor Protection System,
Reactor Coolant Flow & Containment Press.”, PBNP Unit 1

BD-14, Sheet 1, Rev. 8, “Block Diagram-Instrument, Reactor Control System,
Pressurizer Level Control”, PB NP Unit 1

BD-12, Rev. 3, “Block Diagram-Instrument, Reactor Protection System, Reactor
Coolant Flow & Containment Press.”, PBNP. Unit 2

BD-14, Rev. 9, “Block Diagram-Instrument, Reactor Control System, Pressurizer
Level Control”, PBNP Unit 2 N

SK-1042, Sheets 1, 2 (13754.22-SK-1042-4, Sheets 1 & 2), Rev. 4, “Replacement
Instrument Installation 1-PT945”

SK-1159, Sheets 1, 2 (13754.22-SK-1159-3, Sheets 1 & 2), Rev. 3, “Replacement
Instrument Installation 2-PT945”

SK-1077 Job WP 22, Sheets 1, 2, 3 (13754.22-SK-1077-4, Sheets 1, 2 & 3), Rev.
4, “Replacement Instrument Installation, 1-PT947 & 1-PT948”

SK-1132, Sheets 1, 2 (13754.22-SK-1132-4, Sheets 1 & 2), Rev. 4, “Replacement
Instrument Installation, 2-PT947 & 2-PT948”

SK-1056, Sheets 1, 2 (13754.22-SK-1056-4, Sheets 1 & 2), Rev. 4, “Replacement
Instrument Installation 1-PT949”

SK-1127, Sheets 1, 2 (13754.22-SK-1127-3, Sheets 1 & 2), Rev. 3, “Replacement
Instrument Installation 2-PT949"

0082, Sheet 10 (977-82, Sheet 10), Rev. 9, “Cable Spreading Room Air
Conditioning System Rack C58”

CD-3 JOB 10668, Sheet 2, Rev. 8, “Wiring Diagram — Interconnect, Reactor
Control System Rack 1R2 (1C112) Bottom”, PBNP Unit 1

CD-5 JOB 10668, Sheet 3, Rev. 4, “Wiring Diagram — Intefconnect, Reactor
Protection System Rack 1W2 (1C114) Bottom”, PBNP Unit 1
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D.14 CD-7 JOB 10668, Sheet 3, Rev. 5, “Wiring Diagrarh ~ Interconnect, Reactor

Control System Rack 1B2 (1C115) Bottom”, PBNP Unit 1

D.15 CD-3 JOB 10665, Sheet 2, Rev. 6, “Wiring Diagram — Interconnect, Reactor

Control System Rack 2R2 (2C112) Bottom”, PBNP Unit 2

D.16 CD-5JOB 10665, Sheet 3, Rev. 3, “Wiring Diagram — Interconnect, Reactor

Protection System Rack 2W2 (2C114) Bottom”, PBNP Unit 2

D.17 CD-7 JOB 10665, Sheet 3, Rev. 2, “Wiring Diagram — Interconnect, Reactor

Control System Rack 2B2 (2C115) Bottom”, PBNP. Unit 2

Procedures

P.1

P2

P.3
P4
P5
P.6
P7
P8
P9
P.10
P.11
P.12
P.13

P.14

P.15

P.16

P.17

P.18

P.19
P.20

1ICP 13.016L, Rev. 5, “Reactor Protection and Safeguards Analog Racks
Containment Pressure 18 Month Calibration”

2ICP 13.016L, Rev. 5, “Reactor Protection and Safeguards Analog Racks
Containment Pressure 18 Month Calibration”

1ICP 04.006-2, Rev. 7, “Containment Pressure Transmitter Outage Calibrations”

~ 2ICP 04.006-2, Rev. 8, “Containment Pressure Transmitter Outage Calibrations”

Deleted per Rev. 2 of this calculation
Deleted per Rev. 2 of this calculation
Deleted per Rev. 2 of this calculation
Deleted per Rev. 2 of this calculation
Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation
Deleted per Rev. 2 of this calculatidn.
Deleted per Rev. 2 of this calculatlon.

11CP 02.001RD, Rev. 9, “Reactor Protection and Engineered Safety Features Red
Channe! Analog 92 Day Surveillance Test”

2ICP 02.001RD, Rev. 11, “Reactor Protection and Engineered Safety Features Red
Channel Analog 92 Day Surveillance Test”

1ICP 02.001BL, Rev. 12, “Reactor Protection and Engineered Safety Features
Blue Channel Analog 92 Day Surveillance Test”

2ICP 02.001BL, Rev. 15, “Reactor Protection and Engineered Safety Features
Blue Channel Analog 92 Day Surveillance Test”

1ICP 02.001WH, Rev. 11, “Reactor Protection and Engineered Safety Features
White Channel Analog 92 Day Surveillance Test”

2ICP 02.001WH, Rev. 11, “Reactor Protection and Engineered Safety Features
White Channel Analog 92 Day Surveillance Test”

ICI 12, Rev. 8, “Selection of M&TE for Field Calibrations”
Fleet Procedure FP-E-RTC-02, Rev. 1, “Equipment Classification — Q-List”
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P.23

P24

P25

P.26

p.27
P.28
P.29
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1ICP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel

~Analog Surveillance Test”

1ICP 02.020RD, Rev. 11, “Post-Refueling Pre-Startup RPS and ESF Red Channel
Analog Surveillance Test”

1ICP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White
Channel Analog Surveillance Test”

2ICP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel
Analog Surveillance Test”

2ICP 02.020RD, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Red Channel 4
Analog Surveillance Test”

2ICP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White
Channel Analog Surveillance Test”

OM 1.1, Rev. 28, “Conduct of Plant Operations, PBNP Specific”
ARP 1-PPCS-018, Rev 0, “Priority Alarm Containment Pressure Unit 1”
ARP 2-PPCS-018, Rev 0, “Priority Alarm Containment Pressure Unit 2”

Vendor

V.1
V.2

V3

V.4

V.5

V.6

V.7

V.8

V.9

Foxboro EQ Transmitters Manual, VTM #00432, Rev. 21

Foxboro Corporate Product Specification CPS-0804, Rev. G, “Nuclear Electronic
Gauge Pressure Transmitters N-E11GM Series, Style A&B”, VTM #00432, Rev. 21

Foxboro Instrumentation Composite Book 4, VIM #00623A4, Rev. 11 — Foxboro
Technical Information 18-692, dated January 1969, “Model 63U-B Duplex Alarm /
Model 63U-F Duplex Difference Alarm”

Westinghouse Component Instruction Manual, Main Control Board — Part 1, VTM
#00132A, Rev. 25

Foxboro Instrumentation Composite Book 4, VITM #00623A4, Rev. 11 — Foxboro
Technical Information 39-162c¢, dated February 1968, “66B Series Current
Repeater, Style D”

Combustion Engineering, Inc. 1485-ICE 1234, Rev. 2, “Functional Design
Description for Seismic Safety Parameter Display System (SSPDS)”, PBNP VITM
#01209, Book 4, Rev. 21

Johnson Controls Temperature Compoéite Book 2, VIM #00309B, Rev. 5 - T-
4000 Series Pneumatic Room Thermostats (Tab — Thermostats & Thermometers)

Foxboro Instrumentation Composite Book 4, VTM #00623A4, Rev, 11 — Foxboro
Technical Information 18-635, dated November 1969, “Model 610A Power Supply,
Styles B and C”

Combustion Engineering, Inc. 1485-ICE 1239, Rev. 2, “Functional Design
Description for Safety Assessment System and Plant Process Computer System”,
PBNP VTM #01209, Book 5, Rev. 21
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V.10 Combustion Engineering, Inc., “SAS/PPCS Computer System ~ Volume 21 ~
Manual Reinstated 5/30/03 Equipment in Plant”, PBNP VTM #01055U, Revision
11, Tab F, “RTP7436/10 Digital and Analog Loopback and Calibration Card”

V.11 User Guide HP 34401 A Multimeter, VTM # 01692, Rev. 0

Calculations

C.1 PBNP-IC-I 3, Rev. 0, “Foxboro N-E11GM Transmitters Drift Calculation”

C.2  PBNP-IC-06, Rev. 0, “Foxboro 63U-BC Bistable Drift Calculation”

C.3 PBNP-IC-07, Rev. 0, “Westinghouse 252 Indicator Drift Calculation”

C.4  Engineering Evaluation No. 2005-0006, Rev. 0, “Drift Calculations Evaluation”

C.5 M-09334-357-HE.1, Appendix L, Rev. 3, “Environmental Effects of a HELB in

the CCW Heat Exchanger Room with Vent Path to the Turbine Building”
C.6 Deleted

C.7 97-0140, Rev. 2, “Revised Radiation Dose to Equipment Qutside of Contéinment
Following a Design Basis LOCA”

C.8 Engineering Evaluation No. 2001-0032 Rev 6, “Parametric Values”
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50  ASSUMPTIONS

5.1

Validated Assumptions

5.1.1
5.1.2
51.3
5.1.4
5.1.5

5.1.6
5.1.7

Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.
Deleted per Rev. 2 of this calculation.

1t is assumed that the maximum power supply effect for the /I converters
(isolators) is 1.0 % span and this effect is considered a random error.

Basis; PBNP evaluation of A/R 141685 (CR 95-109) (Ref. G.8) indicates that
the I/I Converter output fluctuates between 0.5 to 1.0 % due to the effect on the
non-regulated portion of the internal 50 volt power supply in which the I/I
converter is connected. Furthermore, this error should be treated as random not a
bias. Therefore, the maximum fluctuation of & 1 % is used in this calculation as
the power supply effect for the /I Converter.

Deleted pér Rev. 2 of this calculation.

It is assumed that the accuracy of the PPCS display loop is + 0.51 % of full scale,
This accuracy value applies to the loop from the PPCS analog input field
terminations to the PPCS printed and/or display output devices. The accuracy
value includes the temperature effect, power supply effect, humidity effect,
radiation effect, seismic (vibration) effect, and drift over the entire PPCS normal
operating range.

Basis: Per Reference G.29, the PPCS replacement modification shall process
inputs and outputs from existing /O devices. As such, the existing signal
processing I/O isolation and signal conversion cards were not replaced as a result
of Modification Request 98-002. References V.6 and V.9 document that the
maximum total system error for the old PPCS computer system, during normal
operating environments, from field terminations to the printed and/or display
output shall be within £ 0.5 % of the full scale (excluding errors before input of
the analog input).

A review of all Westinghouse Plant Computer Replacement Reports revealed that
the output values for all newly installed PPCS equipment (not including the
existing I/O devices discussed in the above paragraph) shall be within 0.1 % of
hand calculated results, with the following two exceptions:

1) For results based on polynomial curves, the output values shall be within 1.0 %
of hand calculated results (Reference G.40)

2) For results based on steam tables, the output values shall be within 0.5 % of
hand calculated results (References G.40 and G.41).

The PPCS points considered in this calculation display the Low Range
Containment Pressure (in units of psig) based on a 10-50 mAdc input signal from
the loop rack components. Since the Low Range Containment Pressure loop is not
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a component of References G.40 or G.41, accuracy values associated with
polynomial curves and steam tables are not applicable, and the accuracy of the
newly installed PPCS equipment (not including the existing /O devices) is
considered to be 0.1 %.

Therefore, to determine the overall PPCS system accuracy, the specified values of
0.1 % (for newly installed PPCS equipment) and 0.5 % (for existing PPCS
equipment) are combined using the SRSS methodology as follows:

PPCSa =1v0.52+0.1> =40.51%

In accordance with Section 3.3.3.3 of Reference G.1, if the manufacturer does not
specify environmental errors associated with the subject normal environmental
accuracy ratings these effects are considered to be included in the specified
accuracy ratings or are considered to be negligible.

Per Reference V.10, the PPCS analog-to-digital (A/D) converters have a drift
value of + 0.01 % for a period of 1-year. This value is not significant when
compared to the much larger accuracy value of + 0.51 %. Per Reference G.42,
the A/D converters are calibrated approximately every 36 weeks to eliminate any
potential drift. In addition these components historically never need to be
calibrated because they do not drift. Therefore, the vendor specified drift value is
considered negligible.

Per Section 3.3.3.15 of Reference G.1, in the absence of a vendor specified drift
value, it is typical for the device accuracy to be substituted in place of drift.
However, in the case of PPCS, considering an additional + 0.51 % for calculating
the As-Found Tolerance would create a value large enough to allow PPCS
degradation to go undetected. Conversely, by assuming that the drift value is
included in the accuracy value, the As-Found Tolerance would remain tight enough
to detect PPCS degradation prior to system failure. Therefore, the PPCS drift is
conservatively encompassed by the + 0.51 % accuracy value.

1t is assumed that the existing As-Left setting tolerances for the instruments
evaluated in this calculation are as follows:

Transmitters =+ 0.20 mAdc

Bistables =4 ().002 Vdc; to be reduced to + 0.001 Vdc*
Current-to-Current Converter = + 0.20 mAdc; to be reduced to + 0.10 mAdc*
Control Board Indicator =+ (0,80 mAdc; to be reduced to + 0.70 mAdc*
PPCS Indication =1 0.3 psig

Basis: These As-Left setting tolerance values have historically provided
acceptable instrument performance and consistency in the calibration program.
These As-Left setting tolerances are routinely achievable for the installed
instruments, consistent with safety limits and test equipment capability. They are
currently used in practice at the station, and implemented by calibration
procedures listed in References P.1 through P.4 and P.13 through P.18.

*However, in an effort to minimize the total loop error for trip setpoints and the
indicating loop for Tech Spec surveillance to within manageable tolerances,
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PBNP has decided to reduce the setting tolerance of the I/I Converter, bistable

and control room indicator by 0.25% span. Therefore, the setting tolerance for
the I/ Converter, bistable and control room indicator used in this calculation is
the existing setting tolerance minus 0.25% span.

As-Found setting tolerances are to be determined in this calculation.

It is assumed that the maximum environmental temperature of Control Room and
Computer Room instrumentation is 120 °F.

Basis; Table 6-1 of WCAP-8587 (Ref. G.22) states that when the HVAC is non-
safety related, a normal temperature of 120 °F (loss of chiller) should be used.
Since the Control Room and Computer Room HVAC System chiller is not
powered from an essential power bus, the Control Room and Computer Room
HVAC System is considered as a non-safety related system (see Assumption
5.1.10 for maximum temperature used for PPCS evaluation).

It 1s assumed that the maximum environmental operating temperature for the
existing installed PPCS system is 95 °F,

Basis; Reference G.43 (Attachments 1 and 5) identifies that the most
temperature sensitive component of the new PPCS system is the non-ruggedized
Sparc computer, which has an operating temperature limit of 95 °F. Note: the
maximum temperature used for evaluating PPCS uncertainties is 85 °F, which is
bounded by the PPCS operating temperature limit.

It is assumed that the elevated radiation levels in the Auxiliary Building, which
could occur following initiation of containment sump recirculation, have no
radiation effect on the Containment High Pressure Safety Injection and
containment High-High Pressure Containment Spray initiation setpoints.

Basis: At the time containment sump recirculation is initiated, the level in the
Refueling Water Storage Tank (RWST) has fallen significantly. This can only
occur if a safety injection has already occurred. Therefore, once containment
sump recirculation is initiated, the safety injection function on High Containment
Pressure has already occurred. Similarly, during LOCA, containment spray
actuation occurs during the injection phase contributing to the RWST depletion
prior to recirculation. FSAR section 6.4 (Ref G.24) states that Containment Spray
action is only credited during the injection phase and it is expected that
Containment Spray is no longer required during the recirculation phase. In any
case the automatic CS actuation would only occur during the injection phase.
Therefore when the elevated radiation levels in the Auxiliary building following
containment sump recirculation could occur, the High-High Pressure
Containment Spray initiation function is no longer required.

5.1.12 It is assumed that the elevated radiation levels in the Auxiliary Building, which

could occur following initiation of containment sump recirculation, have no
radiation effect on the Containment High Pressure Condensate Isolation trip
setpoint.

Basis: The condensate isolation function serves as a backup protection function
in the event of a steam line break inside containment with a failure of the main
feedwater lines to isolate. A single failure of a main feedwater regulating valve to
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close on a safety injection signal could allow feedwater addition to the faulted
steam generator, leading to containment overpressure as described in Section 7 of
Tech Spec Bases B3.3.2 (Ref. G.14).

A steam line break inside containment does not release significant radioactivity
to the containment (similar to a steam line break outside containment that

‘releases directly to the environment). The CPCI trip will occur rapidly without

any transmitter exposure to elevated radiation. Therefore, there is no source of
radiation that needs to be considered for the sensor uncertainty in determining the
error for this trip function.

It is assumed that the temperature of the containment pressure transmitters
located in the PAB will not be above 104°F prior to the time when the High and
High-High containment pressure ESFAS trips occur.

Basis: The High Containment Pressure SI actuation function and High-High
Containment pressure CS initiation are both credited as primary trips in the steam
line break inside containment integrity analysis. The High-High containment
pressure CS initiation function is also credited in the LBLOCA containment
integrity analysis (Reference letter WEP-06-23). For each of these accidents the
containment pressure rapidly increases above the setpoints within the first few
minutes. of the accident as shown in FSAR section 14 (Ref G.24)

Revision 2 of this calculation used maximum normal operating temperature as
104°F for normal conditions, and 120°F for accident conditions in the auxiliary
building. However, the design temperatures for normal operating conditions in
the auxiliary building are 65°F in the winter and 85°F in the summer (Ref G.23).
Loss of PAB ventilation does not need to be assumed prior to the applicable
accidents (Ref G.24), but for conservative purposes, this revision will use 104°F
for the maximum temperature conditions of the transmitters to account for local
temperature variations. See section 6.4.for further environmental conditions.

5.2 Unvalidated Assumptions

None
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6.0  DESIGNINPUTS

6.1 Loop Definitions

The Low Range Containment Pressure Control Loops (channels) analyzed in this
calculation are shown in References D.1 through D.4 for Units 1 and 2, explained in more
detail in the following sections (6.2 and 6.3).

6.2  Loop Block Diagram

The block diagram below (Fig. 6.2-1) shows the component configuration for the Low
Range Containment Pressure instrument loops that are addressed in this calculation. The
diagram is generic and applies to loops P-945, P-947 and P-949 for both Units 1 and 2.
See References D.1 through D.4 for more details.

Aux. Building Control Room

Control
Board
Indicator

Power
Supply

Low Range PPCS

Containment Xmtr In Computer
Pressure - Point

Condensate
Isolation

Safely Injection

Bistable

Containment
Spray

Figure 6.2-1 Low Range Containment Pressure Loop Block Diagram

6.3 Component Models and Tag Numbers

The following table identifies each component shown in Figure 6.2-1 for each of the
three Low Range Containment Pressure instrument loops (these tag numbers are
applicable to both Units 1 and 2), and provides the associated plant information for use
throughout this calculation,



Calculation No. PBNP-IC-17

Revision 3
Page 26 of 89
Table 6.3-1 Low Range Containment Pressure Instruments
Component Model P-945 P-947 P-949 Reference(s)
Foxboro G.27,G.28, V.1,
Transmitter N-E! IGM-HIBI- PT-945 PT-947 PT-949 V.2,P3,P4,
BEL/AEL D.1-D.10
- Foxboro ! i i Vv.8,D.1-D4
Power Supply 610AC-O PQ-945 PQ-947 PQ-949 )
Containment . - | 8.V
Pressure Safety Foxboro i ! i P13-P.18, V.3,
Injection/Containment | 63U-BC-OHEA PC-943A/B | PC-947A/B | PC-949A/B |\ p | _p4
Spray Bistable
Isolator
Foxboro P.1,P.2, V.5,
(Current-to-Current 66BC-O PM-945 PM-947 PM-949 D.1-D.4
Converter)
Low Range
Containment Pressure | Westinghouse P.1,P2,V.4,
Control Board HX-252 PI-945 PL-947 PI-949 I p1-D4
Indicator
PPCS N/A P-945 P-947 P-949 P.1,P2
6.4  Environmental Considerations

The Low Range Containment Pressure channels P-945, P-947 and P-949, shown in block
diagram form in Figure 6.2-1, provide input to the Engineered Safety Features Actuation
System (ESFAS) and indication in the control room and at the PPCS.

The Control Room Indication and PPCS display are used to monitor Low Range
Containment Pressure and are associated with Parametric Values (Ref. G.30 and G.31).
Parametric values are limits or tolerances due to indication uncertainties to be included in
the operator logs (Ref. G.30 and G.31) to ensure that the Tech Spec limits are not
violated. Routine surveillance of instrumentation (in the Control Room) for parametric
values to determine Tech Spec Compliance for a specific process is performed during
normal plant operating conditions only.

The Control Room Indication to monitor Low Range Containment Pressure also provides
input for EOP operator actions. References G.32 and G.38 classify Low Range
Containment Pressure as a Regulatory Guide 1.97, Type A, B and C variable. FSAR
Table 7.6-1 (Ref. G.24) and the Q Basis codes 7 and 21 in Passport (Ref. G.38) identify
the instrumentation as a Category 1 variable (Note: PBNP is in the process of adding
Reg. Guide 1.97 Category values into Passport). Q Basis codes 7 and 21 are defined in
Fleet Procedure FP-E-RTC-02 (Ref. P.20).

Tech Spec Table 3.3.2-1 (Ref. G.14) indicates that Low Range Containment Pressure
channels P-945, P-947 and P-949 provide input to ESFAS by initiating a Safety Injection
(SI) Signal on High Containment Pressure and Containment Spray Actuation Signal on
High-High Containment Pressure to mitigate a LOCA/HELRB event. The Low Range
Containment Pressure channels also initiate a Condensate Isolation Signal on High
Containment Pressure. The condensate isolation function serves as a backup protection
function in the event of a Main Steam Line Break inside the containment with the failure
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of the Main Feedwater to isolate. Initiation of SI signal, Containment Spréy Actuation
Signal and Condensate Isolation Signal are safety-related functions.

6.4.1.

Auxiliary Building

Per References D.5 through D.10 and G.33, the Low Range Containment
Pressure transmitters are located in the non-harsh area of the Auxiliary Building
at the following locations:

Table 6.4-1 Transmitter Locations

Transmitters Location Room Area
1PT-945 N-10, EL. 26°-0” | Pipeway #2
1PT-947 M-10, El. 8°-0” Pipeway #2
1PT-949 J-8, El. 8°-0” Pipeway #1
2PT-945 N-13, El. 26’-0” | Pipeway #3
2PT-947 M-13, El. 8’-0” Pipeway #3
2PT-949 J-15, El 8’-0” Pipeway #4

The design temperatures for the Auxiliary Building HVAC system per Ref. G.23
are 65 °F during winter and 85 °F during summer. The HVAC unit keeps the
minimum normal temperature above 65 °F during the outage. In accordance with
Section 3.3.4.7 of Reference G.1, the minimum calibration temperature may
conservatively be used and therefore 65°F is to be used as the calibration
temperature in this calculation.

FSAR Section 9.5 (Ref, G.24) states that the Auxiliary Building HVAC is non-
safety related. From Table 6-1 of Reference G.22, the Auxiliary Building
maximum temperature for normal conditions is 104 °F. For a non-safety related
HVAC system, the maximum temperature is 120 °F due to a loss of the HVAC
Cooling Unit (Ref. G.22, Table 6-1). Since Tech Spec compliance surveillance is
only performed during normal plant operating conditions, for the indication and
PPCS loops associated with parametric values, 104 °F is used as the maximum
temperature. The trip functions (SI, Condensate Isolation and Containment
Spray) will also use 104 °F as the maximum temperature. These trips are shown
to happen a short duration after the accident that they are required for (Ref G.24),
and the HVAC system can be assumed to be functioning prior to the event
(assumption 5.1.13). Previous revisions of this calculation have used 120 °F as
the maximum temperature. However, based on the assumed availability of the
HVAC system, the trips occurring quickly during a LOCA or MSLB, and the
max design temperature of 85°F (Ref G.23) of the PAB; using 104 °F as the
maximum temperature is considered conservative. For EOP (Regulatory Guide
1.97 Category 1 variables), 120 °F is.used as the maximum temperature since the
instrumentation is expected to operate under compromised environmental
conditions caused by a loss of the HVAC Cooling Unit.

Per Reference C.5, a new HELB barrier was installed per MR 99-003 (Ref. G.34)
to confine postulated HELB to the CCW HX/BAT room and thereby prevent the

steam from entering other areas of the Auxiliary Building. Hence, these areas do
not experience environmental effects from postulated HELB. The areas where
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the transmitters are located are not in the CCW HX/BAT room, and therefore, do

not experience the elevated temperature effects from the postulated accidents
(LOCA or HELB). However, the highest radiation at the transmitter locations
due to recirculation of coolant during a LOCA is 7.82x10° RADs (Ref. C.7). The
elevated radiation effects are not applicable to the Containment High-High
Pressure Containment Spray, Containment High Pressure Safety Injection, and
Condensate Isolation trip setpoint, since the initiation of the trips are assumed to
occur before containment sump recirculation is started (Assumptions 5.1.11 and

5.1.12).

The Auxiliary Building normal humidity of 70 % and radiation of 400 RADs
(40-year dose) is documented in Reference G.22.

Table 6.4-2 Auxiliary Building Ambient Environmental Conditions

n Calibration Max. Humidity Radiation
Function Temp. Temperature (%) (RADS)
(=} 0
(°F) CF)
Normal
(For Parametric 65 104 70 400 (40 year
dose)
Values)
Normal 400 (40 year
(For EOP Input) 65 120 0 dose)
Accident 7 82x10°
(For EOP Input) 65 120 70 RADs
Accident
(For SI and 400 (40 year
Condensate Isolation 65 104 70 dose)
Trips
Accident
(For Containment 65 104 70 300 (40 year
i 0se)
Spray Trip)

6.4.2 Control Room and Computer Room

The rack components and control board indicators are located in the Control
Room (Ref. P.1 and P.2).

The Control Room HVAC System controls the temperature of the Control Room
and the Computer Room at 75 °F per Reference G.23. Per FSAR Section 9.8.1
(Ref. G.24), the temperature can vary + 10 °F, resulting in a normal temperature
range of 65 °F to 85 °F. This temperature variation is supported by the fact that
the Johnson Controls T-4002-202 thermostat (Ref. D.11) in the Control Room is
capable of controlling the room temperature (Ref.V.7) within these bounds. In
accordance with Section 3.3.4.7 of Reference G.1, the minimum calibration
temperature may conservatively be used and therefore the minimum temperature
of 65°F is used as the calibration temperature for the components in the Control
Room and Computer Room.
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Since Tech Spec compliance surveillance of Control Room Indicators and PPCS
displays associated with parametric values is only performed during normal plant
operating conditions, 85 °F is used as the maximum temperature for this function
(Note, the maximum temperature limit for the PPCS is 95 °F per Assumption
5.1.10). Per Assumption 5.1.9, the maximum expected temperature is 120 °F.
This maximum temperature of 120 °F will be used and is justified by the
intended functions of the Low Range Containment Pressure loops (safety-related
and Regulatory Guide 1.97 Category 1 variable). These functions necessitate the
instrumentation to operate under compromised environmental conditions caused
by a loss of the HVAC Cooling Unit. The Control Room humidity of 50% and
95% (loss of chiller) is documented in Reference G.22. Section 11.6.2 (fifth
paragraph) of FSAR (Ref. (G.24) states that the control room is in Zone I and
Table 11.6-1 states the maximum dose rate in Zone I is 1.0 mrem/hr.

Table 6.4-3 Control Room and Computer Room Ambient
Environmental Conditions

Calibration Max. . e .
Function Temp. Temperature Hu':l/ld'ty R%mn
(oF) (oF) ( °) ( S)
For Parametric
Values 65 85 50 1 mrem/hr
For Trips and EOP
Input 65 120 95 1 mrem/hr

Existing Analytical Limit (AL), Tech Spec Allowable Value (AV) and Field
Trip Setpoint (FTSP)

Per Reference G.25, High Containment Pressure-Safety Injection / High Containment
Pressure-Condensate Isolation of 6 psig is credited only in the steam line break (SLB)
analyses for PBNP. High-High Containment Pressure-Containment Spray trip of 30 psig
is credited in the steam line break (SLB) and the loss of coolant accident (LOCA)
analyses for PBNP. ‘

Table 6.5-1  ESFAS Trip Function

Analytical | Tech Spec Field Trip Setpoint

ESFAS Trip Function Limit Allowable Value | (Ref. P.13 through
Ref. G.25) | (Ref. G.14) P.18)

High Containment

Pressure — Safety . . .

Injection and Condensate 6 psig <6 psig > psig

Isolation

High-High Containment

Pressure — Containment | 30 psig <30 psig 25 psig

Spray
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6.6  Technical Surveillance Requirement

From the Technical Specifications LCO 3.6.4 (Ref. G.14), the low range containment
pressure indication is used by the operators to verify that containment pressure shall be >
-2.0 psig and < +2.0 psig.
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7.0 METHODOLOGY

7.1

Uncertainty Determination

The uncertainties and loop errors are calculated in accordance with Point Beach Nuclear
Plant’s Instrument Setpoint Methodology, DG-101 (Ref. G.1). This methodology uses
the square root of the sum of the squares (SRSS) method to combine random and
independent errors, and algebraic addition of non-random or bias errors. Clarifications to
this methodology are noted below:

A)

B)

. Treatment of 95/95 and 75/75 Values

To convert 95/95 uncertainty values to 75/75 uncertainty values (when applicable);
this calculation uses the conversion factor specified in Section 3.3.3.13 of
Reference G.1. All individual instrument uncertainties are evaluated and shown as
95/95 values, and are combined under the Total Loop Error radical as such.
Conversion to a 75/75 value is performed after the 95/95 TLE radical is computed.

Treatment of Significant Digits and Rounding

This uncertainty calculation will adhere to the rules given below for the treatment
of numerical results.

1.

For values less than 10%, the rounding of discrete calculated instrument
uncertainties (e.g. reference accuracy, temperature effect, etc.) should be
performed such that the numerical value is restricted to three (3) or less digits
shown to the right of the decimal point.

For example, an uncertainty calculated as 0.6847661 should be listed (and
carried through the remainder of the calculation) as 0.685.

An uncertainty calculated as 53,235487 should be listed (and carried through
the remainder of the calculation) as 53.235.

For values less than 10°, but greater than or equal to 10%, the rounding of
discrete calculated instrument uncertainties (e.g. reference accuracy,
temperature effect, etc.) should be performed such that the numerical vatue is
restricted to two (2) or less digits shown to the right of the decimal point.

For example, an uncertainty calculated as 131.6539 should be listed (and
carried through the remainder of the calculation) as 131.65.

For values greater than or equal to 10, the rounding of discrete calculated
instrument uncertainties (e.g. reference accuracy, temperature effect, etc.)
should be performed such that the numerical value is restricted to one (1) or
less digits shown to the right of the decimal point.

For example, an uncertainty calculated as 2251.4533 should be listed (and
carried through the remainder of the calculation) as 2251.5,

For Total Loop Uncertainties and Channel Check Tolerances, the calculated
result should be rounded to the numerical precision that is readable on the
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associated loop indication or recorder. If the loop of interest does not have an
indicator or recorder, the Total Loop Error should be rounded to the numerical
precision currently used in the associated calibration procedure for the end
device in that loop (e.g. trip unit or alarm unit).

Note: To avoid excessive rounding in the determination of EOP setpoints in
WEP-SPT-29, this calculation will provide the Total Loop Error as calculated
for EOP input. WEP-SPT-29 will round resultant EOP setpoint values to the
numerical precision that is readable on the associated indicator.

5. For calibration tolerances, the calculated result should be rounded to the
numerical precision currently used in the associated calibration procedure.

These rules are intended to preserve a value’s accuracy, while minimizing the
retention of insignificant or meaningless digits. In all cases, the calculation
preparer shall exercise judgment when rounding and carrying numerical values, to
ensure that the values are kept practical with respect to the application of interest.

Determination of Channel Check Tolerance (CCT)

Per Section 3.3.8.7 of Reference G.1, the CCT value is considered a 75/75 value.
However, converting the CCT from 95/95 into a 75/75 value restricts the tolerance
allowed for the indication loop devices and essentially makes it more difficult for
the plant to meet their requirements. This approach is considered to be overly
conservative. Therefore, this calculation will determine CCT as a 95/95 value.

Although Reference G.1 does not discuss the rounding techniques for CCT values,
it is typical for tolerance values to be rounded down. This approach tightens the
tolerance band, thus creating a conservative tolerance value. However, in the case
of CCT, when a channel is determined non-operational, it is most likely to be found
grossly out of tolerance, i.e., the difference between the channel readings far
surpasses the allowable CCT value. Therefore, in an effort to reduce the
occurrence of false out of tolerance CCT readings, this calculation will round the
CCT value up to the precision that is readable on the indication device.

Seismic Consideration for Trip Setpoints

Seismic uncertainty must be evaluated as a contributor to overall loop error for
some (not all) RPS/ESFAS trip setpoints, The specific setpoints that require
evaluation for seismic effects are those that are credited as primary trips for
accidents/transients that could credibly occur as the result of a seismic event,
These setpoints are found in the Seismic Evaluation Report, USNRC Generic
Letter 87-02, UST A-46 Resolution (Ref. G.44) and are listed below.
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Table 7.1-1  Credible Accidents/Transients During or Following a SSE

SFe Scﬁ?n Accident/Transient . Primar\g};al:::;lt:r Trip
14.1.3 g?ngluster Control Assembly (RCCA) Low Pressurizer Pressure
14.1.6 Reduction in Feedwater Enthalpy None Required
14.1.7 Excessive Load Increase None Required
14.1.8 Loss of Reactor Coolant Flow Low RCS flow
Over Temp — Delta T
14.1.9 Loss of External Electrical Load High Pressurizer Pressure
Low-Low S/G Level
14.1.10 | Loss of Normal Feedwater Low-Low S/G Level
14.1.11 | Loss of All AC Power to the Auxiliaries | Low-Low S/G Level
1425 E/t:]cvl; Open Steam Dump or S/G Safety None Required

Trip setpoints not shown in the above table do not need to include a seismic
uncertainty term because their trip function is not required during or following a
seismic event.

Seismic versus Harsh Environment

Seismic events do not create a harsh environment. Therefore, seismic uncertainties
and harsh environment uncertainties need not be combined in a single calculation
of total loop error. If any of the above trips credited during a seismic event are also
credited as primary trips during a LOCA/MSLB that creates a harsh environment,
then the uncertainty term (seismic or harsh environment) that results in the worst-
case (largest) of the two TLEs should be applied for determining the limiting trip
setpoint, :

Seismic Consideration for EOP Inputs

The PBNP EOP setpoints are developed in accordance with the recommendations
of the Westinghouse Owners Group Emergency Response Guidelines (ERGs). The
NRC reviews and approves the ERGs and plants with a Westinghouse NSSS are
expected to follow them, documenting any plant-specific differences.

The ERG Executive Volume provides guidance on the subject of instrument
uncertainty as it relates to EOP setpoints,. This guidance includes a discussion of
the following components that contribute to the total instrument channel accuracy:

process measurement accuracy
primary element accuracy
sensor allowable deviation
reference accuracy
temperature effect

pressure effect
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drift

rack allowable deviation
rack calibration accuracy
rack environmental effects
rack drift

comparator setting accuracy

environmental allowance due to the effects of being exposed to a high-energy
line break: temperature, pressure, humidity, radiation, chemical spray,
acceleration, vibration, and reference leg heatup

indicator allowable deviation

Nowhere in this detailed guidance is there any mention of a seismic term. (It should
be noted that, as is clear from the context, the vibration and acceleration terms
mentioned in the above list refer only to the vibration or acceleration associated
with a high-energy line break.) That is, the ERG recommendations do not require
that seismic effects be included in the determination of instrument uncertainty for
EOP setpoints.

Therefore, seismic effects will not be considered in the instrument loop
uncertainties used in determining EOP setpoints.

7.1.1 Sources of Uncertainty

Per Reference (.1, the device uncertainties to be considered for normal and

adverse environmenta) conditions include the following;

Process Error (PE, and PE,)
Sensor Accuracy (Sa)

Sensor Drift (Sd)

Sensor M&TE (Sm)

Sensor Setting Tolerance Sv)

Sensor Power Supply Effect (Sp)

Sensor Temperature Effect
Sensor Humidity Effect
Sensor Radiation Effect

~ (Sty, Sty; and St,)
(Sh, and Sh,)
(Srn, SI‘B] and Sraz)

Sensor Seismic Effect (Ss, and Ss,) -
Sensor Static Pressure Effect (Sspe, and Sspe,)
Sensor Overpressure Effect (Sope, and Sope,)
Bistable Accuracy (Ba)

Bistable Drift (Bd)

Bistable M&TE (Bm)

Bistable Setting Tolerance (Bv)

Bistable Power Supply Effect (Bp)

Bistable Temperature Effect (Bt)

Bistable Humidity Effect (Bh)

Bistable Radiation Effect (Br)

Bistable Seismic Effect

(Bs)
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Current-to-Current Converter Accuracy
Current-to-Current Converter Drift
Current-to-Current Converter M&TE
Current-to-Current Converter Setting Tolerance
Current-to-Current Converter Power Supply Effect
Current-to-Current Converter Temperature Effect
Current-to-Current Converter Humidity Effect
Current-to-Current Converter Radiation Effect
Current-to-Current Converter Seismic Effect

Indicator Accuracy
Indicator Drift
Indicator M&TE
Indicator Setting Tolerance
Indicator Power Supply Effect
Indicator Temperature Effect
Indicator Humidity Effect

. Indicator Radiation Effect
Indicator Seismic Effect
Indicator Readability Effect

PPCS Accuracy

PPCS Dirift

PPCS M&TE

PPCS Setting Tolerance
PPCS Power Supply Effect
PPCS Temperature Effect
PPCS Humidity Effect
PPCS Radiation Effect
PPCS Seismic Effect
PPCS Readability Effect
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(1/1a)
(/1d)
(V/Im)
(I/Tv)
(Wip)
(I/1t)
(1/1h)
(UIr)
(/Is)

(Ia)
(1d)
(Im)
(Iv)
(Ip)
(It)
(Ih)
(Ir)
(Is)
(Irea)

(PPCSa)
(PPCSd)
(PPCSm)
(PPCSvV)
(PPCSp)
(PPCSt)
(PPCSh)
(PPCSr)
(PPCSs)
(PPCSrea)

The uncertainties will be generally calculated in percent of span and converted to

the process units as required.

Per Section 3.3.3.13 of Ref. G.1, the uncertainties listed above are considered 2
sigma (95% probability/95% confidence) unless otherwise specified.

Per Sections 3.1 and 3.2 of Reference G.1, the Low Range Containment Pressure

functions are classified into the following categories:

» The High and High-High Containment Pressure Trip Setpoints, which
provide inputs to ESFAS, are classified as a Category A function.
Therefore, the total loop error should be expressed as 95/95 (95%

probability at a 95% confidence level) value.

e Asindicated in Section 6.4, the Control Room indication total loop error,
which provides input to EQOP operator actions, is a Regulatory Guide
1.97, Type A, B and C, Category 1 variable. Per Section 3.1 of
Reference G.1, the instrument loop is classified as Category A and C
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functions, Therefore, the total loop error should be expressed as 95/95
and 75/75 values.

e The PPCS display and Control Room Indication are associated with the
parametric values per References G.30 and G.31, and are classified as a
Category B function. Therefore, the total loop error should be expressed -
as a 75/75 value.

7.1.2 Total Loop Error (TLE) Equation Summary

The Total Loop Error for instrument loops is determined in accordance with the
requirements of Reference G.1. This methodology uses the square root of the
sum of the squares (SRSS) method to combine the applicable random and
independent errors, and algebraic addition of non-random or bias errors (of like
sign),

The equations have been modified accordingly to only include uncertainties
applicable to the instrumentation loops treated in this calculation.

7.1.2.1 Total Trip Loop Error (TLEtgrip)

Per Figure 6.2-1, the Total Trip Loop Error for the Low Range
Containment High Pressure SI / Condensate Isolation and High-High
Pressure Containment Spray actuation (TLEgp) consists of the
following uncertainties (per Assumption 5.1.11 and 5.1.12, high
radiation effect is not applicable to these trips):

Sa’ +Ba? +8d* + Bd? + Sm® + Bm?
+Sv? +Bv? +Sp? +Bp? +8t,” + Bt?

TLE (g =
44 Sh,? +Bh? +8t,} +Br? +8s,% +Bs’

+PE, + Bias (Eq. 7.1.2-1)

N o

+Sspe,” + Sope,”

7.1.2.2  Total Indicator Loop Error (TLEp)

Per Figure 6.2-1, the Total Loop Error for the Low Range
Containment Pressure Normal and EOP Indications consist of the
following uncertainties: '

Sa® +1/1a% + Ia? + Sd? + V/1d? + 1d?

+Sm? + /Im? + Im? + Sv2 + VIv? + Iv?

Il
H-

+Sp? + VIp? +1Ip? +St,,* + VIt + 1t? .+ PE_ + Bias (Eq. 7.1.2-2a)
+Sh,? + I/In? + 1h? + St,> + VIr? + 1Ir?

TLEIND-NORM

+Ss,” + I/Is* +Is* + Sspe, > + Sope,” +Irea’

where:
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TLEmwpNorM = T'otal Normal Indicator Loop Error
Sa’ +Vla® +1a’® +Sd* + V1d* +1d*
+Sm? +VIm? +Im* +Sv? + I/Iv? + Iv?
+Sp? +VIp? +1Ip? +St 2 + VIt +1t? +PE_ + Bias
\l+Sh. % + /Ih? +1h? +St,? + VIr? + Ir’?
+8s_? +1/Is* +Is® +Sspe,” + Sope,* +Irea’
(Eq. 7.1.2-2b)

TLEnp-Eopmormaty = Total Loop Error for EOP Indication under normal

TND-EOP (accident)

conditions

Sa? + a? +Ia? +8d? + I/Id* +1d?

+Sm? + I/Im? +Im?* + Sv? + I/Iv? + Iv?

+Sp? + VIp? +Ip? +St,” + VTt +1t? +PE_ + Bias
+Sh,? + ITh? +Ih* + Sr,° + VIr* + Ir?

+8s * +1/Is* +1Is* +Sspe,” + Sope, * +Irea’

(Eq. 7.1.2-2¢)

TLEnp-EoP(acsidenty = Total Loop Error for EOP Indication under accident

conditions

Total PPCS Loop Error (TLEppcs)

Per Figure 6.2-1, the Total Loop Error for the Low Range
Containment Pressure PPCS display consists of the following

uncertainties:

Sa? + I/Ia? + PPCSa? + Sd? + I/Id* + PPCSd?
+Sm? + I/Im? + PPCSm? + Sv? + I/Iv? + PPCSv?

+Sp + VIp? + PPCSp? + St,,,* + /1t* + PPCSt? +PE, + Bias
+8h 2+ UIh® + PPCSh® + Sr,2 + I/Ir* + PPCSr?
+8s,” + I/Is? + PPCSs? + Sspe,” + Sope,” + PPCSrea?

(Eq. 7.1.2-3)
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7.1.3 - As-Found Tolerance Equation Summary

As-Found Tolerances are calculated independently for each of the loop
components. The equations shown are adapted from Section 3.3.8.6 of
Reference G.1 for use in this calculation.

7.1.3.1 Sensor As-Found Tolerance (SAF)

The acceptable As-Found Tolerance for the Sensor is calculated by
the following equation:

SAF =+ 4/Sv? + 5d* + Sm® (Eq. 7.1.3-1)
where:
Sv = Sensor Tolerance

Sd = Sensor Drift
Sm = Sensor M&TE error

7.1.3.2 Bistable As-Found Tolerance (BAF)

The acceptable As-Found Tolerance for the Bistable is calculated by
the following equation:

BAF =+ ,[Bv? + Bd’ + Bm’ (Eq. 7.1.3-2)
where:
Bv = Bistable Tolerance

Bd = Bistable Drift
Bm = Bistable M&TE error
7.1.3.3  Current-to-Current Converter As-Found Tolerance (I/IAF)

The acceptable As-Found Tolerance for the I/I Converter is calculated -
by the following equation:

VIAF =+ JUWV? + V1d* + Vim® (Eq. 7.1.3-3)

where:

I/tv. =1/ Converter Setting Tolerance
1/1d = I/1 Converter Drift
I/Im =1 Converter M&TE error

7.1.3.4 Indicator As-Found Tolerance (IAF)

The acceptable As-Found Tolerance for the indicator is calculated by
the following equation:
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IAF = + [Iv? + 1d? + Im? (Eq. 7.1.3-4)
where:
Iv  =Indicator Setting Tolerance

Id = Indicator Drift
Im = Indicator M&TE error

7.1.3.5 PPCS As-Found Tolerance (PPCSAF)

The acceptable As-Found Tolerance for the PPCS is calculated by the
following equation:

PPCSAF =+ /PPCSv? + PPCSd? + PPCSm? (Eq. 7.1.3-5)

where:

PPCSv = PPCS Setting Tolerance
PPCSd = PPCS Dirift
PPCSm = PPCS M&TE error

7.1.4 As-Left Tolerance Equation Summary

Per Section 3.3.8.6 of Reference G.1, the As-Left Tolerances are calculated
independently for both the rack and the sensor.

7.1.4.1 Sensor As-Left Tolerance (SAL)

The As-Left Tolerance for the Sensor is equal to the setting tolerance:

SAL =+ Sv (Eq. 7.1.4-1)
Where:

Sv = Sensor Setting Tolerance

7.1.4.2 Bistable As-Left Tolerance (BAL)

The As-Left Tolerance for the Bistable is equal to the setting
tolerance:

BAL =+ Bv (Eq.7.1.4-2)
Where:
Bv = Bistable Setting Tolerance

7.1.43 Current-to-Current Converter As-Left Tolerance (I/IAL)

The As-Left Tolerance for the I/I Converter is equal to its setting
tolerance:
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I/IAL=%1/lv (Eq.7.1.4-3)

Where:
I/Iv = I/I Converter Setting Tolerance

7.1.4.4 Indicator As-Left Tolerance (IAL)

The As-Left Tolerance for the Indicator is equal to its setting
tolerance:

IAL=+1Iv (Eq. 7.1.4-4)

Where:

Iv = Indicator Setting Tolerance

7.1.4.5 PPCS As-Left Tolerance (PPCSAL)
The As-Left Tolerance for the PPCS is equal to its setting tolerance:

PPCSAL = + PPCSy (Eq. 7.1.4-5)

Where:
PPCSv = PPCS Setting Tolerance

7.1.5 Channel Check Tolerance (CCT) Equation Summary

Per Reference G.1, the channel check tolerance (CCT) represents the maximum
expected deviation between channel indications that monitor the same plant
process parameter. The CCT is determined for instrument loops that require a
qualitative assessment of channel behavior during operation. This assessment
involves an observed comparison of the channel indication/status.

Per Ref. G.1, Section 3.3.8.7, the CCT is determined by combining the reference
accuracy (a), setting tolerance (v), drift (d), and readability (rea) of each device,
including the sensor, in the indication loop. A channel check involves a
comparison of two indications independent of the number of redundant loops.
The channel check tolerance is the combination of these uncertainties for each
indication loop, ind, and ind, (in % span) using the SRSS method shown below:

(Sa? + Vla? + Ia® +Sd* + /1d? 4 Id? + Sv? + V/Iv?
CCT == |+1Iv? +Irea),,, +(Sa’ + /la® + Ia® + Sd* + VId® +1d* (Eq.7.1.5-1)

+SV2 + VIv? + V2 +Trea®),
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Limiting Trip Setpoint (LTSP) Equation Summary

Per Section 3.3.8.4 of Reference G.1, when a setpoint is approached from one
direction and the uncertainties are normally distributed, a reduction factor of
1.645/1.96 = 0.839 may be applied to a 95/95 confidence/probability TLE.
Therefore, for a process increasing toward the analytical limit, the calculated
Limiting Trip Setpoint is as follows:

LTSPT = AL — (0.839)* TLE (Eq. 7.1.6-1)

For a process decréasing from normal operation toward the analytical limit, the
calculated Limiting Trip Setpoint is determined as follows:

LTSP! = AL + (0.839)* TLE (Eq. 7.1.6-2)

Operability Limit (OL) Equation Summary

Per Section 3.3.8.2 of Reference G.45, the Operability Limit (OL) is defined as a
calculated limiting value that the As-Found bistable setpoint is allowed to have
during a Technical Specification surveillance Channel Operational Test (COT),
beyond which the instrument channel is considered inoperable and corrective
action must be taken. Two OLs are calculated, one on each side of the FTSP as-
left tolerance band, based on a calculated 3-sigma (3¢) drift value. A channel
found drifting beyond its 3¢ drift value is considered to be operating abnormally.

Per Section 3.3.8.4 of Reference G.45, the OL on each side of the FTSP is
calculated as follows;

OL" = FTSP + [BAL? + Rds’] " (Eq. 7.1.7-1)
OL" = FTSP - [BAL? + Rds’]" (Eq. 7.1.7-2)
Where:

the FTSP is expressed in percent of span

OL" is the Operability Limit above the FTSP

OL’ is the Operability Limit below the FTSP -

BAL is the rack as-left tolerance (typically the bistable tolerance)
Rds, is the 3o rack drift value determined as follows:

Rdys = (1.5) Rdy, (Eq. 7.1.7-3)
The rack drift value (Rd,,) is the 2-sigma drift value for components checked
during the COT, typically the bistable drift.
Scaling

Per Reference G.35, for an instrument with a linear input and output relationship,
the output signal can be determined as follows:

y-yi =m*(x-x) (Eq. 7.1.8-1)
m =(y2-¥1)/(x2-%y) (Eq. 7.1.8-2)
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y =m*(x-x;)+y _ (Eq. 7.1.8-3)
Where:
X = Process value variable, a known input (psig)
X = Process value variable, at 0 % span (psig)
X; = Process value variable, at 100 % span (psig)
y = Analog value variable, an unknown output (mAdc)
Y1 = Analog value at 0 % span (mAdc)
Y2 = Analog value at 100 % span (mAdc)
m = Slope, or gain of the function, scale factor

7.1.9 Parametric Values

The parametric values are limits for process parameters to validate current [imits
in operator logs to ensure Tech Spec operating limits are not violated. The
parametric values are calculated as follows:

Parametric Values = + (Tech Spec Limits - TLEppnorvm)  (Eg. 7.1.9-1)
Where:

TLEmp.norm =The 75/75 value of the Total Loop Error for the
indicator loop and/or PPCS loop as required in the
Operator Daily Logsheet

Drift Considerations

~ The drift values established in References C.1, C.2 and C.3 will be utilized for the

transmitters, bistables and indicators.

Use of the aforementioned drift value (as design input to this calculation) is based on
justification provided by Engineering Evaluation 2005-0006 (Ref. C.4). This evaluation
reviews the station’s M&TE and M&TE control programs, based on requirements
imposed by the methodology used to prepare instrument setpoint and uncertainty
calculations for the station (Ref. G.1). The evaluation concludes that the station’s M&TE
and M&TE control programs have remained equivalent or improved since the drift
calculations were initially prepared, and therefore, renders the drift calculations
acceptable for use in current (present-day) calculation revisions performed for the station.
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8.0 BODY OF CALCULATION

8.1 Determination of Process Error (PE)

The Low Range Containment Pressure transmitters monitor the containment pressure.
There are no known physical or process conditions that would introduce errors into the
measurement.

The transmitters are physically located in the Auxiliary Building (see Section 6.4.1).
According to FSAR Section 9.5.2 (Ref. G.24), the Auxiliary Building Ventilation System
is balanced to maintain the Auxiliary Building at a slightly negative pressure with respect
to outside pressure and adjacent building pressure. This pressure gradient is typically less
than 1 inwe. As compared to other errors, this error is small and considered negligible.
Therefore,

PE, =10.000 % span

‘As stated in Section 6.4.1, the transmitters do not experience environmental effects from
postulated accidents (LOCA and HELB). Therefore,

PE, =10.000% span

8.2 Device Uncertainty Analysis

This section will introduce all applicable uncertainties for the devices that comprise the
Low Range Containment Pressure Instrument Loop shown in Figure 6.2-1.

From Section 3.3.4.3 of Reference G.1, the drift values calculated from As-Found/As-
Left instrument calibration data normally include the error effects under normal
conditions of drift, accuracy, power supply, plant vibration, calibration temperature,
normal radiation, normal humidity, M&TE used for calibration, and instrument
readability. If it is determined that the calibration conditions are indicative of the normal
operating conditions, the environmental effects need not be included separately. All
device uncertainty terms are considered random and independent unless otherwise noted.

From References P.1 through P.4 and P.13 through P.18, the instruments in the Low
Range Containment Pressure Loops are calibrated separately.

8.2.1 Sensor Accuracy (Sa)

Reference C.1 has determined the historical drift values for the Low Range
Containment Pressure Transmitters. Per Reference G.1, when drift error values
have been statistically derived from As-Found/As-Left calibration data, the
Sensor Accuracy of the transmitter is included in the instrument drift value.
Therefore,

Sa =1 0,000 % span

8.2.2 Sensor Drift (Sd)

Ref. C.1 has determined the historical drift values for the Low Range
Containment Pressure Transmitters. Per SR 3.3.2.8 of Technical Specifications
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(Ref. G.14) the channel calibration is performed every 22.5 months (18 months
plus a 25% allowance). Per Table 8.1 of Reference C.1, the 95%
probability/95% confidence Sensor Drift value (the two-year value is
conservatively used) is given as £ 0.518 % span with no bias. Therefore,

Sd =10.518 % span (95/95)
Bias = 0.000 % span

Sensor M&TE (Sm)

Ref. C.1 has determined the historical drift values for the Low Range
Containment Pressure Transmitters. Per Reference G.1, when drift error values
have been statistically derived from As-Found/As-Left calibration data, the
Sensor M&TE effects of the transmitter is included in the instrument drift value,
Therefore,

Sm =+ 0.000 % span

Sensor Setting Tolerance (Sv)

Per References P.3 and P.4, and Assumption 5.1.8, the sensor setting tolerance is
+ 0.20 mAdc, and the calibrated span is 40 mAdc. Therefore,

Sv = (sensor setting tolerance/calibrated span) * 100%
Sv = (£ 0.20 mAdc/40 mAdc) * 100%
Sv =+ 0.500 % span (95/95)

Sensor Power Supply Effect (Sp)

Reference C.1 has determined the historical drift values for the Low Range
Containment Pressure Transmitters, Per Reference G.1, when drift error values
have been statistically derived from As-Found/As-Left calibration data, the
Sensor Power Supply Effect of the transmitter is included in the instrument drift
value. Therefore, '

Sp =+ 0.000 % span

Sensor Temperature Effect (St;)

From Table 6.3-1, the Low Range Containment Pressure transmitters are
Foxboro Model N-E11GM-HIB1-BEL/AEL. Per Reference V.1, the upper span
limit of these transmitters is 200 psig, Per References P.3 and P.4, the calibrated
span is 60 psig, which is 30% of the upper span limit.

Per Section 6.4.1, the transmitters are evaluated for two different environmental
conditions: 65 °F to 104 °F and 65 °F to 120 °F. Reference V.2 specifies a zero
shift span error of £ 2.5 % per 100 °F for a calibrated span between 20% and
50% of max span (or upper span limit). Reference V.2 also specifies a span error

of £ 1.25 % per 100 °F. These errors are combined using the SRSS method per
Reference G.1.
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Zero Shift error (Stzero) at normal conditions (65 to 104 °F)

Stzero = * (2.5 % span/100 °F) * (104 - 65 °F)
Stzero = 0.975 % span

Span Shift error (St.span) at normal conditions (65 to 104 °F)

Stspan =2 (1.25 % span/100 °F) * (104 - 65 °F)
St.span =+ 0.488 % span

Sensor Temperature Effect at normal conditions (65 to 104 °F) (St,;)

Stw == [(Stzero)’ + (Stspan)’]”
Sty =% [(0.975 % span)® + (0.488 % span)*]'"?
St,y, =%1.090 % span (95/95)

Zero Shift error (St.zgro) at normal conditions (65 to 120 °F)

Stzero =+ (2.5 % span/100 °F) * (120 — 65 °F)
Stzero = 1.375 % span

Span Shift error (St.span) at normal conditions (65 to 120 °F)

St.gpan = % (1.25 % span/100 °F) * (120 - 65 °F)
St.sean =+ 0.688 % span.

Sensor Temperature Effect at normal conditions (65 to 120 °F) (St,2)

St = [(Stzero)’ * (Stspan)’]"
St == [(1.375 % span)’ + (0.688 % span)*]"
St.. =+1.538 % span (95/95)

The highest temperature the instruments would experience for the EOP input
function during postulated accidents (LOCA and HELB) is 120 °F (Section
6.4.1). Therefore,

St.2 =+ 1.538 % span - (95/95)

The highest temperature the transmitters would experience for the trip functions
(S1, Condensate Isolation, Containment Spray) required during postulated
accidents is 104 °F (Section 6.4.1). Therefore,

St, =+ 1.090 % span (95/95)

Sensor Humidity Effect (Sh, and Sh,)

Per Section 3.3.3.20 of Reference G.1, changes in ambient humidity have a
negligible effect on the uncertainty of the instruments used in this calculation,
Therefore, . :

Sh, =10.000 % span

Sh, =:+0.000% span
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Sensor Radiation Effect (Sr, and Sr,)

Reference C.1 has determined the historical drift values for the Low Range
Containment Pressure Transmitters. Per Reference G.1, when drift error values
have been statistically derived from As-Found/As-Left calibration data, the
normal Sensor Radiation Effect of the transmitter is included in the instrument
drift value. Therefore,

Sr, =1 0,000 % span

The transmitters are located in areas of the Auxiliary Building that may
experience high radiation with coolant recirculation during a LOCA event
(Section 6.4.1). For Containment High Pressure Safety Injection, Condensate
Isolation, and High-High Pressure Containment Spray initiation setpoints, the
elevated radiation effects are not applicable (Assumptions 5.1.11 and 5.1.12).
This effect is also not applicable to the EOP total loop error (TLE) under normal
environment conditions. Therefore,

Sr,; =10.000 % span

Per References V.1 and V.2, the accident radiation effect of the transmitter with a
calibrated span less than the upper span limit is + 6.0 % span. This effect is
applicable to the EOP total loop error (TLE) under accident environment
(recirculation) conditions. Therefore,

Sr,, =t6.000 % span

Sensor Seismic Effect (Ss, and Ss,)

Reference C.1 has determined the historical drift values for the Low Range
Containment Pressure Transmitters. Per Reference G.1, when drift error values
have been statistically derived from As-Found/As-Left calibration data, the effect
of normal vibration is included in the instrument drift value, Therefore,

Ss, =1 0.000 % span

Containment Pressure is not a trip variable included in Table 7.1-1, and hence, -
seismic effects are not considered for the trip function, Per Section 7.1.E,
seismic effects are also not considered for EOP inputs. Furthermore, per Section
3.3.3.10 of Reference G.1, it is assumed that instrumentation will be recalibrated
prior to any subsequent accident, thus negating any permanent shift that may
have occurred due to the seismic event. Therefore,

Ss, =3 0,000 % span

Sensor Static Pressure Effect (Sspe, and Sspe,)

Per Reference G.1, Section 3.3.4.11, static pressure effects due to changes in
process pressure only apply to differential pressure instruments in direct contact
with the process. Therefore,
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Sspe, =10.000 % span
Sspe, =10.000 % span

Sensor Overpressure Effect (Sope, and Sope,)

The Low Range Containment transmitters are rated for a maximum over-range
pressure of 350 psig (Ref. V.1), which is well above the containment design
pressure (accident) of 60 psig (Ref. G.39). Therefore, the sensor overpressure
effect is considered negligible.

Sope, =10.000 % span
Sope, =1 0.000 % span V

Bistable Accuracy (Ba)

Reference C.2 has determined the historical drift values for Foxboro Model 63U-
BC bistables. Per Reference G.1, when drift error values have been statistically
derived from As-Found/As-Left calibration data, the Accuracy of the bistable is
included in the instrument drift value. Therefore,

Ba =1 0.000 % span

Bistable Drift (Bd)

Reference C.2 has determined the historical drift values for Foxboro Model 63U-
BC bistables. Per References P.13 through P.18, the containment pressure
bistables are calibrated every 92 days or quarterly. Per Table 8.2 of Reference
C.2, the quarterly 95% probability/95% confidence Bistable Drift value is +0.212
% span with no bias. Therefore,

Bd =+ 0.212% span
Bias =1 0.000 % span

Bistable M&TE Effect (Bm)

Reference C.2 has determined the historical drift values for Foxboro Model 63U-
BC bistables. Per Reference G.1, when drift error values have been statistically
derived from As-Found/As-Left calibration data, the M&TE Effect of the
bistable is included in the instrument drift value. Therefore,

Bm =1 0.000 % span

Bistable Setting Tolerance (Bv)

Per References P.13 through P.18, the bistable setting tolerance is +0/- 0.002
VDC and the calibrated span is 0.4 VDC. Per Assumption 5.1.8, this value is a
symmetrical + 0.002 Vdc ((Note, the signal is in Vdc due to a 10 (2 resistor
connected across the calibration point per Ref. D.12 through D.17). Therefore,
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Bv = (bistable setting tolerance/calibrated span) * 100%
Bv = (+ 0.002 VDC/0.4 VDC) * 100%
Bv =1 0.500 % span

Per Assumption 5.1.8, the existing setting tolerance is reduced by 0.25 % span.
Therefore,

Bv =+ (0.500 % span — 0.250 % span)

Bv =1 0.250 % span

Bistable Power Supply Effect (Bp)

Reference C.2 has determined the historical drift values for Foxboro Model 63U-
BC bistables. Per Reference G.1, when drift error values have been statistically
derived from As-Found/As-Left calibration data, the Power Supply Effect of the
bistable is included in the instrument drift value. Therefore,

Bp =+ 0.000 % span

Bistable Temperature Effect (Bt)

Per Section 6.4.2, the bistables are rack components located in the Control Room,
which has a worst-case ambient temperature between 65 °F and 120 °F. From
vendor information (Ref. V.3), the bistables have a normal operating range of
+40°F to +120 °F with no associated temperature effect. Therefore,

Bt =1 0.000 % span

Bistable Humidity Effect (Bh)

Per Section 3.3.3.20 of Reference G.1, changes in ambient humidity have a
negligible effect on the uncertainty of the instruments used in this calculation.
Therefore,

Bh =1 0,000 % span

Bistable Radiation Effect (Br)

Per Section 6.4.2, the bistables are rack components located in the Computer
Room, which is a radiologically mild environment. Reference C.2 has
determined the historical drift values for Foxboro Model 63U-BC bistables. Per
Reference G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the Radiation Effect of the bistable is included in
the instrument drift value. Therefore,

Br =10.000 % span
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Bistable Seismic Effect (Bs)

There is no seismic effect provided by the vendor for the bistables (Ref, V.3).
Per Section 3.3.4.10 of Reference G.1, the effects of seismic or vibration events
for non-mechanical instrumentation are considered zero unless vendor or
industry experience indicates otherwise. Therefore, '

Bs =1 0.000 % span

Current-to-Current Converter Accuracy (I/ia)

Per Reference V.5, the accuracy of the I/l Converter is + 0.5 % span. Therefore,
la =10.500 % span

Current-to-Current Converter Drift (I/1d)

Reference V.5 does not provide a drift specification for the I/ Converter, Per
Section 3.3.3.15 of Reference G.1, when drift is not specified by the vendor, the
accuracy of the component is used as the drift for the entire calibration period.
Therefore,

I/ld =410.500 % span

Current-to-Current Converter M&TE Effect (I/Im)

Per References P.1 and P.2, the I/I Converters are calibrated using a multimeter
appropriate for 0.1-0.5 Vdc at the Converter input (a 10 Q dropping resistor is
connected at the input test point per Ref. D.12 through D.17), and a multimeter
appropriate for 10-50 mAdc at the output. The M&TE effect is due to the
multimeters used at the I/I Converter input and output. According to calibration
procedure ICI 12 (Ref. P.19), the following M&TE are capable of performing
this measurement.

FluKe 45, fast rate (5 digit display, 100 mAdc range) - Qutput

RA e = uncertainty * calibrated span
RA e =1+ 0.05% reading * 50 mAdc
RAme =+ (.025 mAdc

RAsld =0

RD e =+ 3 DGTS * 0.001 mAdc
RD e =+ 0.003 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = £y/RA%me +RA%u+RDme

My =%40.025% + 0% +0.003> =+ 0.025 mAde
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HP 34401 A multimeter (6.5 digit display, 100 rhAdc range) (Ref. V.11) - Output:
RA e = £ (0.050 % reading + 0.005 % range)
RA ;. =+ [0.050 % (50 mAdc) + 0.005 % (100 mAdc)]
RAL. =1 0.030 mAdc
R‘Asld =0
RD e =1 0.0001 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = +/RA%me +RA%a +RD?me

myp =+4/0.030% + 07 +0.0001% =+0.030 mAde

The uncertainty of HP 34401A (mgp = £ 0.030 mAdc) is used as the bounding
output M&TE because it is the less accurate of the two M&TE.

Converting to % span,
mpp == (0.030 mAdc /40 mAdc) * 100 % span
mgp =% 0.075 % span

HP 34401 A multimeter (6.5 digit display. 1.0 Vdc range) (Ref. V.11) — Input

RAne =+ (0,0040 % reading + 0.0007 % range)

RA L. =+ [0.0040 % (0.5 Vdc) + 0.06007 % (1.0 Vdc)]
RA e =% 0.000027 Vdc

R-Astd =0

RDpe =1 0.000001 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation: :

m = i-\/RAzmle +RAzstd+RD2mlc
My =£4/0.000027% + 02 +0.000001> =0.000027 Vdc

Fluke 45 multimeter (5 digit display, 3.0 Vdc range) — Input

RA e = uncertainty ¥ max reading
RA ;e =+ 0.025% reading * 0.5 Vdc
RAn =+ 0.000125 Vdc

RAq =0

RDpe =+ 2 DGTS * 0.0001 Vdc

RD e =+ 0.0002 Vdc
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From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = iJRAzxnle +RA25td + RD2mle

m,s =24/0.000125% + 0% +0.0002% =+0.000236 Vdc

Fluke 8842A multimeter (6.5 digit display, 2.0 Vdc range) — Input

RA e = uncertainty * max reading
RA e =+ 0.003% reading * 0.5 Vdc
RA e =1 0.000015 Vdc

R'A‘std = 0

RDne =+ 2 DGTS * 0.00001 Vdc
RDye  =+0.00002 Vde

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = i-\/R.Athe +RA251d + RDzmte

Mgy =%4/0.000015% + 0% + 0000027 =+ 0.000025 Vdc

The uncertainty of Fluke 45 (mys = £ 0.000236 Vdc) is used as the bounding
input M&TE because it is the less accurate of the two M&TE.

Converting to % span,
mys = (0.000236 Vdc /0.4 Vdc) * 100 % span
Mas =10.059 % span

The total M&TE uncertainty for the calibration of the I/l Converter is calculated
using the multiple M&TE equation given in Section 3.3.4.4 of Reference G.1:

2
M i\/m,2+m2 +....mn2

Vim = £m, +my°
Vim = +0.059%+0.075

FIm =1 0.095 % span

Il
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Current-to-Current Converter Setting Tolerance (I/1v)

Per References P.1 and P.2, and Assumption 5.1.8, the setting tolerance of the I/
Converter is + 0.2 mAdc, and the calibrated span is 40 mAdc. Therefore,

I/Iv. =+ (setting tolerance / calibrated span) * 100%
Vlv  =+(0.2 mAdc /40 mAdc) * 100%
Vv =10.500 % span

Per Assumption 5.1.8, the existing setting tolerance is reduced by 0.25 % span.
Therefore,

Vv =+ (0.500 % span ~ 0.250 % span)

v =10.250 % span

Current-to-Current Converter Power Supply Effect (1/Ip)

From Reference G.8, the I/ Converter has been shown to experience a random
power supply effect caused by the non-regulated portion of the internal 50-volt
power supply. This primarily affects only the I/I converters or isolators.
Therefore, per Assumption 5.1.5,

Ip ==1.000 % span

Current-to-Current Converter Temperature Effect (1/It)

Per Section 6.4.2, the I/I Converter is located in the Computer Room, which has a
worst-case ambient temperature range of 65 °F to 120 °F. From vendor
information (Ref, V.5), the I/1 Converter has a normal operating range of +40°F
to +120 °F with no associated temperature effect. Therefore, the temperature
effect is considered negligible.

Vit  =10.000 % span

Current-to-Current Converter Humidity Effect (I/Th)

Per Section 3.3.3.20 of Reference G.1, changes in ambient humidity have a
negligible effect on the uncertainty of the instruments used in this calculation,
Therefore,

ITh  =10.000 % span

Current-to-Current Converter Radiation Effect (I/Ir)

As stated in Section 6.4.2, the I/I Converter is located in the Computer Room,
which has a mild radiological environment under all plant conditions. Per
Section 3.3.3.2] of Reference G.1, radiation errors are considered to be included
in the drift error. Therefore,

I/Ir  =+0.000 % span
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Current-to-Current Converter Seismic Effect (I/Is)

There is no seismic effect provided by the vendor for the I/ Converter (Ref.
V.5). Per Section 3.3.4.10 of Reference G.1, the effects of seismic or vibration
events for non-mechanical instrumentation are considered zero unless vendor or
industry experience indicates otherwise. Therefore,

I1s =+ 0.000 % span

Indicator Accuracy (Ia)

Reference C.3 has determined the historical drift values for the indicator. Per
Ref. G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the Accuracy of the indicator is included in the
drift value. Therefore,

Ia =1 0.000 % span

Indicator Drift (1d)

Per References P.1 and P.2, the Low Range Pressure Indicators are Westinghouse
HX-252 switchboard indicators. Reference C.3 is the As-Found/As-Left drift
analysis for Westinghouse HX-252 indicators. Although the drift analysis
performed in Reference C.3 does not include the As-Found/As-Left data for the
Low Containment Pressure indicators, the 95%/95% drift value calculated therein
is considered representative of the Westinghouse HX-252 indicators experienced
at PBNP, and therefore, is used to represent the drift of the Low Containment
Pressure indicators. Since the Low Containment Pressure indicators are
calibrated every 18 months (Ref. P.1 and P.2), the 100%, 2-year 95%/95% drift
value of £ 1.028 % span with no bias from Table 8.2 of Reference C.3 is
conservatively used. Therefore,

Id =1 1.028 % span
Bias =10.000 % span

Indicator M&TE Effect (Im)

Reference C.3 has determined the historical drift values for the indicator. Per
Reference G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the M&TE Effect of the indicator is included in
the drift value. Therefore,

Im  =%0.000 % span

Indicator Setting Tolerance (Iv)

Per References P.1 and P.2, and Assumption 5.1.8, the setting tolerance is + 0.8
mA, and the calibrated span is 40 mA. Therefore,

Iv = + (setting tolerance / calibrated span) * 100%
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Iv =+ (0.8 mA /40 mA) * 100%
Iv =+ 2,000 % span

Per Assumption 5.1.8, the existing setting tolerance is reduced by 0.25 % span.
Therefore,

Iv =+ (2.000 % span— 0.250 % span)

Iv =4 1.750 % span

Indicator Power Supply Effect (Ip)

Reference C.3 has determined the historical drift values for the indicator. Per
Reference G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the Power Supply Effect of the indicator is
included in the drift value. Therefore,

ip =1 0.000 % span

Indicator Temperature Effect (It)

Per Section 6.4.2, the indicators are located in the Control Room, which has a
worst-case ambient temperature between 65 °F to 120 °F. From vendor
information (Ref. V.4), the indicators have a normal operating range of +40°F to
+120 °F. Per Reference G.37, the temperature effect is included in the drift
value. Therefore,

It =10.000 % span

Indicator Humidity Effect (Ih)

Per Section 3.3.3.20 of Reference G.1, changes in ambient humidity have a
negligible effect on the uncertainty of the instruments used in this calculation,
Therefore,

Th =+ 0.000 % span

Indicator Radiation Effect (Ir)

Per Section 6.4.2, the indicators are located in the Control Room, which is a
radiologically mild environment. Reference C.3 has determined the historical
drift values for the indicator. Per Reference G.1, when drift error values have
been statistically derived from As-Found/As-Left calibration data, the Radiation
Effect of the indicator is included in the drift value. Therefore,

Ir =1 0.000 % span

Indicator Seismic Effect (Is)

There is no seismic effect provided by the vendor for the indicators (Ref. V.4).
Vendor information also shows that the indicators are seismically qualified with
no additional seismic effect specified. Therefore,
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Is =+ 0.000 % span

Indicator Readability Effect (Irea)

Reference C.3 has determined the historical drift values for the indicator. Per
Reference G.1, when drift error values have been statistically derived from As-
Found/As-Left calibration data, the Readability Effect of the indicator is included
in the drift value. Therefore,

Irea =+ 0.000 % span

PPCS Accuracy (PPCSa)
Per Assumption 5.1.7, the PPCS accuracy is £ 0.510% span. Therefore,

PPCSa =+ 0.510% span

PPCS Drift (PPCSd)

Per Assumption 5.1.7, the drift for the PPCS is included in the accuracy term.
Therefore, :

PPCSd = + 0.000% span

PPCS M&TE Effect (PPCSm)

Per References P.1 and P.2, the Low Range Containment Pressure PPCS display
is calibrated using a multimeter appropriate for 10-50 mAdc at the PPCS input
and reading the PPCS display at the output (the readability effect is accounted for
in Section 8.2.49). The M&TE effect is due to the multimeter used at the PPCS
input. According to calibration procedure ICI 12 (Ref. P.19), the following
M&TE are capable of performing this measurement.

Fluke 45 multimeter (fast resolution, 5 digit display, 100 mAdc range):

RAe = uncertainty * max reading
RApe =0.05% reading * 50 mAdc
RAme =10.025 mAdc

RAstd =0

RD;. =3 DGTS * 0.001 mAdc
RD;pe = 0.003 mAde

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated using
the following equation:

m = i\/RAzmle +RAzsld +RD2m(c

My =%4/0.025% + 0% +0.003> +0.025 mAde

HP 34401A multimeter (6.5 digit display, 100 mAdc range) (Ref. V.11)
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RA e =+ (0.050 % reading + 0.005 % range)
RA e =+ [0,050 % (50 mAdc) + 0.005 % (100 mAdc)]
RA e =+ 0.030 mAdc
RAsld =0
RD e =1 0.0001 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = i\/ RAZmIc +RAzstd +RD2mtc

myp =+4/0.030% + 0% +0.0001% =+0.030 mAdc

The uncertainty of HP 34401A (myp = 0.030 mAdd) is used as the bounding
input M&TE because it is the less accurate of the two M&TE.

Converting to % span,

myp == (0.030 mAdc / 40 mAdc) * 100 % span
myg =3 0.075 % span

Therefore, the M&TE uncertainty for the calibration of the PPCS is:
PPCSm == 0.075 % span

8.2.43 PPCS Setting Tolerance (PPCSv)

Per Reference P.1 and P.2, and Assumption 5.1.8, the setting tolerance is + 0.3
psig, and the calibrated span is 60 psig. Therefore,

PPCSv = =+ (setting tolerance / calibrated span) * 100%
PPCSv =+ (0.3 psig / 60 psig) * 100% span

PPCSv =+ 0.500 % span

8.2.44 PPCS Power Supply Effect (PPCSp)

Per Assumption 5.1.7, the power supply effect for the PPCS is included in the
accuracy term. Therefore,

PPCSp =+ 0.000 % span

8.2.45 PPCS Temperature Effect (PPCSt)

Per Assumption 5.1.7, the temperature effect for the PPCS is included in the
accuracy term. Therefore,

PPCSt = 1 0.000 % span

8.2.46 PPCS Humidity Effect (PPCSh)
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Per Assumption 5.1.7, the humidity effect for the PPCS is included in the
accuracy term., Therefore,

PPCSh=+ 0.000 % span

PPCS Radiation Effect (PPCSr)
Per Assumption 5.1.7, the radiation effect for the PPCS is included in the
accuracy term. Therefore,

PPCSr =+ 0.000 % span

PPCS Seismic Effect (PPCSs)

Per Assumption 5.1.7, the seismic effect for the PPCS is included in the accuracy
term. Therefore,

PPCSs =+ 0.000 % span

PPCS Readability Effect (PPCSrea)

Per Reference P.1 and P.2, the PPCS display has 2 decimal pléces and the span is
60 psig. Per Reference G.1, Section 3.3.5.3, the readability error for a digital
display is the least significant digit. Therefore,

PPCSrea = % (reading error / calibrated span) * 100%
PPCSrea = + (0.01 psig / 60 psig) * 100%

PPCSrea =1 0.017 % span

8.3 Device Uncertainty Summary

8.3.1 Sensor Uncertainties
Uncertainty (% span) (95/95) :
Normal Conditions | Accident Reference
Parameter Conditions Section
Sensor Accuracy (Sa) + 0.000 % span £ 0.000 % span 8.2.1
Sensor Drift (Sd) +0.518 % span +0.518 % span 8927
(Bias) + 0.000 % span + 0.000 % span o
Sensor M&TE Effect (Sm) + 0.000 % span + 0.000 % span 8.2.3
Sensor Setting Tolerance (Sv) | £ 0.500 % span % 0.500 % span 824
(Sse;)s or Power Supply Effect + 0.000 % span + 0.000 % span 8.2.5
Sensor Temperature Effect * 1,090 % span (St,;) + 1.090 % span (Sty;) 826
(St) +1.538 % span (St,y) | * 1.538 % span(EOP) | ©'*
Sensor Humidity Effect (Sh) | + 0.000 % span + 0.000 % span 8.2.7
Sensor Radiation Effect (Sr) | + 0.000 % span +0.000 % span (Sr,) 8.2.8
1 6.000 % span (Sr,,)
Sensor Seismic Effect (Ss) + 0.000 % span + 0.000 % span 8.2.9
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?5:;53 Static Pressure Bffect |, 500 9% span +0.000 % span 8.2.10
(Sggsz)’ Overpressure Effect | , 4 600 9% span +0.000 % span 8.2.11
8.3.2 Bistable Uncertainties
Uncertainty (% span) (95/95)
Normal Accident Reference
Parameter Conditions Conditions Section
Bistable Accuracy (Ba) +0.000 % span | + 0.000 % span | 8.2.12
Bi§table Drift (Bd) +0.212 % span | £ 0.212 % span 8213
(Bias) + 0.000 % span | & 0.000 % span o
Bistable M&TE Effect (Bm) +0.000 % span | + 0.000 % span | 8.2.14
Bistable Setting Tolerance (Bv) | + 0.250 % span | £+ 0.250 % span | 8.2.15
Bistable Power Supply Effect | 4 4 900 94 span | +0.000 % span | 8.2.16
(Bp) P i
?Bi:;ab‘e Temperature Effect |} ; 600 94 span | = 0.000 % span | 8.2.17
Bistable Humidity Effect (Bh) | + 0.000 % span | + 0.000 % span | 8.2.18
Bistable Radiation Effect (Br) % 0.000 % span [ + 0.000 % span | 8.2.19
Bistable Seismic Effect (Bs) 1 0.000 % span | £ 0.000 % span | 8.2.20
8.3.3 Current-to-Current Converter Uncertainties
Uncertainty (% span) (95/95)
Normal Accident Reference
Parameter Conditions Conditions Section
Current-to-Current Converter 0 o
Accuracy (U/la) £ 0.500 % span £ 0.500 % span | 8.2.21
g‘r‘irfrte("lt/'ltd")'cu"re"t Converter | 4 0,500 % span | + 0.500 % span | 8.2.22
Current-to-Current Converter 0 o
M&TE Effect (/m) +0.095 % span 1 0.095 % span | 8.2.23
Current-to-Current Converter 0 0
Setting Tolerance (I/Iv) + 0.250 % span +0.250 % span | 8.2.24
Current-to-Current Converter 0 0
Power Supply Effect (UIp) +1.000 % span | +£1.000 % span | 8.2.25
Current-to-Current Converter
Temperature Effect (I/It) + 0.000 % span 1+ 0.000 % span | 8.2.26
Current-to-Current Converter o
Humidity Effect (I/Ih) + 0.000 % span + 0.000 % span | 8.2.27
Current-to-Current Converter
Radiation Effect (I/Ir) + 0.000 % span +0.000 % span | 8.2.28
Current-to-Current Converter 0 0
Seismic Effect (I/ls) 1 0.000 % span £ 0.000 % span | 8.2.29
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8.3.4 Indicator Uncertainties
Uncertainty (% span) (95/95)
Normal Accident Reference
Parameter Conditions Conditions Section
Indicator Accuracy (la) + 0.000 % span £ 0.000 % span | 8.2.30
Indicator Drift (1d) + 1.028 % span + 1.028 % span 8231
(Bias) + 0.000 % span + 0.000 % span o
Indicator M&TE Effect Im) | + 0.000 % span | + 0.000 % span | 8.2.32
g‘vd)‘“tor Setting Tolerance | |} 75094 span | + 1,750 % span | 8.2.33
Indicator Power Supply o o
Effect (Ip) + 0.000 %.span +0.000 % span | 8.2.34
g‘t‘;‘cat‘” Temperature Effect |, 100 9% span | +0.000 % span | 8.2.35
gl:l)lcator Humidity Effect 1, 4 500 9% span | % 0.000 % span | 8.2.36
Indicator Radiation Effect (Ir) | + 0.000 % span + 0.000 % span | 8.2.37
Indicator Seismic Effect (Is) | £ 0.000 % span % 0.000 % span | 8.2.38
Indicator Readability Effect | | § 060 94 span | +0.000 % span | 8.2.39
(Irea)
8.3.5 PPCS Uncertainties
Uncertainty (% span) (95/95)
Normal Accident Reference
Parameter Conditions Conditions Section
PPCS Accuracy (PPCSa) 3 0.510 % span +0.510 % span | 8.2.40
PPCS Drift (PPCSd) + 0.000 % span 4+ 0.000 % span | 8.2.41
PPCS M&TE Effect
(PPCSm) +0.075 % span +0.075 % span | 8.2.42
PPCS Setting Tolerance )
(PPCSv) & +0.500 % span | +0.500 % span | 8.2.43
PPCS Power Supply Effect 0 o
(PPCSp) + 0.000 % span +0.000 % span | 8.2.44
PPCS Temperature Effect :
(PPCSY) + 0.000 % span +0.000 % span | 8.2.45
flf},ccssil)“m‘d“y Effect +0.000 % span | + 0.000 % span | 8.2.46
gfpccsslf)ad‘a“o“ Effect +0.000 % span | +0.000 % span | 8.2.47
PPCS Seismic Effect (PPCSs) | + 0.000 % span +0.000 % span | 8.2.48
PPCS Readability Effect +0.017 % span | +0.017 % span | 8.2.49

(PPCSrea)
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8.3.6 Process Considerations
Uncertainty (% span) (95/95)
Normal Accident Reference
Parameter Conditions Conditions Section
Process Error (PE) + 0.000 % span +0.000 % span | 8.1

8.4 Total Loop Errors

8.4.1 Total Trip Loop Error (TLErgr)

As stated in Section 7.1.1 of this calculation, Containment High and High-High
Trip Setpoints are Category A functions and are combined into a 95/95 total loop
error. Applicable uncertainties are listed in Section 8.2 and.summarized in

" Section 8.3.

Using Equation 7.1.2-1, the Total Trip Loop Error (TLErgyp) for the Low Range
Containment High Pressure S1/ Condensate Isolation and High-High Pressure
Containment Spray actuation is determined as follows:

TLE p = %

Sa’ +Ba? +Sd? + Bd? + Sm? + Bm?
+Sv? +Bv? +Sp” +Bp? +St,,* +Bt?
+Sh,? +Bh? +Sr,° +Br? +Ss,” + Bs?

|

+Sspe,” +Sope,

+ PE, £ Bias

Substituting for the Total Trip Loop Error (TLE ) for Low Range Containment
High Pressure SI/ Condensate Isolation and High-High Pressure Containment
Spray actuation:

02 +0% +0.518% +0.2122 + 0% 4+ 0?

TLE g =% [+0.5007 +0.250% + 0 + 0% +1.090% + 0> +0+0

+0%+0% +02 +0% +0% +0% +0* +0?

TLETRIP =+1.347 % span

(95/95)

Per References P.3 and P.4, the calibrated span in engineering units is 60 psi.
Converting the Total Trip Loop Error (TLEtgp) for Low Range Containment
High Pressure SI/ Condensate Isolation and High-High Pressure Containment
Spray actuation to process units gives,

TLEmpe == (1.347 % span) * (60 psi)/ 100%

TLETRlp ==+ (.808 pSi

(95/95)
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8.4.2 Total Indicator Loop Error (TLEnp.gop) for EOP Input

As stated in Section 7.1.1 of this calculation, Low Range Containment Pressure
control room indication for EOP operator action has both Category A and C
functions and is combined into 95/95 and 75/75 total loop errors. Applicable
uncertainties are listed in Section 8.2 and summarized in Section 8.3.

Usihg Equation 7.1.2-2b, the Total Loop Error for EOP Indication under normal
environmental conditions (TLEmp.zoppomaty) is determined as follows:

Sa’ +/la? +1a* +Sd? + /1d? +1d?

| +Sm? + I/Im? +Im? + Sv? + VIv? + Iv?

TLEIND-EOP(nonna)) =% +Sp2 +I/Ip2 +Ip2_+ Stnzz +I/It2 +It2 ) iPEn i'BiaS
+Sh 2 +VIh? +1h? +Sr,* + VIr? +1Ir?

+8s,” +Is* +1s* + Sspe,* +Sope,” +Irea’

Substituting for the Total Loop Error for EOP Indication (TLEnp-Eop(omaly):

0% +0.500% + 0% +0.518% +0.500% +1.028*

+0% +0.095% +0% +0.500% +0.250% +1.750?

TLE 1. opomay = |+ 07 +1.000? +0? +1.5387 + 0% +0° +0+0
+02+0%+0%+0% + 0% +0?

+0240%+0% +0% +0%+0?

TLE np-£0P(orma) = £ 2.928 % span (95/95)

Per Reference P.3 and P.4, the calibrated span in engineering units is 60 psi.
Converting the 95/95 Total Loop Error for EOP Indication (TLEp.gop) to
process units gives,
TLEmp-£0P(ommaly = * (2.928 % span) * (60 psi) / 100%
TLEND-EOP(normany = £ 1.757 psi (95/95)

Per Section 3.3.3.13 of Reference G.1, the Total Loop Error for EOP Indication
(TLEp.gop) is converted from 95/95 to 75/75 statistics as follows:

TLEIND—EOP(normal) =+2.928% span * (1 15/196)

TLEnp-20P(normany= £ 1.718 % span (75/75)

Per Reference P.3 and P.4, the calibrated span in engineering units is 60 psi.
Converting the 75/75 Total Loop Error for EOP Indication (TLEmp.zor) to
process units gives,
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TLE[ND-EOP(nonnal) =+ (1718 % Span) * (60 pS])/ ]00%
TLEND-EOP(morma = £ 1.031 psi (75/75)

Using Equation 7.1.2-2¢, the Total Loop Error for EOP Indication under accident
environmental conditions (TLEnp-gop(accident)) 1S determined as follows:

Sa’ + la® +Ia® + Sd2 + 1/Id? + 1d?
+Sm? + /Im? + Im? + Sv? + VIv? + Iv?

TLE ip-goraeeny = £ |+ Sp? +VIp” +1Ip” +St,," + VIt? +1t? +PE, + Bias

\l+Sh,? + VIh? +1h? +Sr,* + VIr? + Ir?

+8s,? + Is* +1Is* +Sspe, > +Sope,,* +Irea’

Substituting for the Total Loop Error for EOP Indication (TLEmwp.-gop(cciden)):

02 +0.500% +0? + 0.518% + 0.500% +1.028?
+02 +0.0952 + 0% + 0.500% +0.250% +1.750?

TLE 1o copgesiceny =+ [+ 07 +1.000% +0% +1.538°% +0? +0? +0+0

+02+0%+02+0%+6.000% +0°
+0%+0%+0%+ 0> +0%+0?

TLEIND-EOP(accidenl)= +6.676 % span (95/95)

Per Reference P.3 and P.4, the calibrated span in engineering units is 60 psi.
Converting the 95/95 Total Loop Error for EOP Indication (TLEwp.gop) to
process units gives,
TLEIND-EOP(accidem) =1 (6676 % Span) * (60 pSl)/ 100%
TLEnp-£0P(accidenyy = £ 4.006 psi (95/95)

Per Section 3.3.3.13 of Reference G.1, the Total Loop Error for EOP Indication
(TLEmp-rop) is converted from 95/95 to 75/75 statistics as follows:

TLE[ND-EOP(accidenl) =+6.676 % Span * (1 15/1 96)

TLEIND-EOP(accident)= +3.917 % span (75/75)

Per Reference P.3 and P.4, the calibrated span in engineering units is 60 psi.
Converting the 75/75 Total Loop Error for EOP Indication (TLEpmp.op) to
process units gives,

TLEIND-EOP(accidem) =4 (3917 % Span) * (60 pSi) / 100%
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TLEIND-EOP(accident)= + 2.350 pSi (75/75)

8.4.3 Total Normal Indicator Loop Error (TLENDp.NoRM)

As stated in Section 6.4 of this calculation, Low Range Containment Pressure
control room indication is associated with a parametric value, classified as a
Category B function, and is combined into a 75/75 total loop error. Applicable
uncertainties are listed in Section 8.2 and summarized in Section 8.3,

Per Section 6.4, routine surveillance of the indicator loop associated with a
parametric value is performed only during normal operating conditions. Using
Equation 7.1.2-2a, the Total Normal Indicator Loop Error (TLEnp.norm) iS
determined as follows:

Sa? + 1/Ia® + la* +Sd? + V1d® + 1d?

+Sm? + VIm? + Im? +Sv? + VIv? + Iv?

I
H+

+Sp? + VIp? +Ip? + St + /1t2 +It? + PE, + Bias
+Sh,? +1/Ih? +1h? + S, + VIr? + Ir?

+ Ssn2 +1/1s* +1s? + Sspe“2 + Sopen2 +Irea?

TLE IND-NORM

Substituting for the Total Normal Indicator Loop Error (TLEnp.norM):

0% +0.500% +0? +0.518% +0.500% +1.028>
+02+0.095% +0% +0.500% +0.250% +1.750?

TLE npovorw = £ |+07 +1.000% +0% +1.090% + 0% +02 +0+0
+02+0240%2+0%+02 402

+02+0%+0% +02+0% +0?

TLE!ND-NORM =12.720% span (95/95)

Per Section 3.3.3.13 of Reference G.1, the Total Normal Indicator Loop Error
(TLEnp-norm) s converted from 95/95 to 75/75 statistics as follows:

TLEI’ND‘NORM =12.720% span * (1 1571 .96)
TLEIND-NORM =% 1.596 % span ) (75/75)
Per Reference P.1 and P.2, the calibrated span in engineering units is 60 psi.

Converting the 75/75 Total Normal Indicator Loop Error (TLEnp.norm) 10
process units gives,
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TLEnpnorm = % (1.596 % span) * (60 psi) / 100%
TLE{np.norm = T 0.958 psi (75/75)

Per Reference G.36, the Control Room indication for Low Range Containment
Pressure (P1-945, PI-947 and PI1-949) has a minor division of 1 psi. Per Section
7.1, the TLEnp.norM Value should be rounded to the precision that is readable on

‘the associated loop indicator. Per Section 3.3.5.3 of Reference G.1, the

readability of these indicators is * /2 the smallest division (or 0.5 psig).
Therefore, the TLEnp.norm Value is conservatively rounded up to the nearest 0.5
psig interval.

TLEnp.Norm = % 1.00 psi ' (75/75)

The parametric values are determined using Eq. 7.1.9-1. The Tech Spec limits
per Section 6.6 are > -2.0 psig and < +2.0 psig. Therefore,

Parametric Values =+ (2 psig — 1.0 psi) = + 1.0 psig

Low Range Containment Pressure Parametric Limits (Control Board Indicators
P1-945, P1-947 and PI1-949) are:

2 -1.0 psig and < +1.0 psig (75/75)
Total PPCS Loop Error (TLEppcs)

As stated in Section 7.1.1 of this calculation, Low Range Containment Pressure
PPCS indication is a parametric value, classified as a Category B function, and is
combined into a 75/75 total loop error. Applicable uncertainties are Ilsted in
Section 8.2 and summarized in Section 8.3.

Using Equation 7.1.2-3, the Total PPCS Loop Error (TLEppcs) is determined as
follows:

Sa? + I/la® + PPCSa? + Sd? + I/Id* + PPCSd?
+Sm? + I/Im? + PPCSm? + Sv? + I/Iv? + PPCSv?

n =

TLEppes = % |+Sp® + VIp? + PPCSp? + St + VIt? + PPCSt? +PE, + Bias

+Sh,? + I/Ih? + PPCSh? + S, ” + V/Ir? + PPCSt?
+8s,” +I/Is* + PPCSs® + Sspe,” + Sope,* + PPCSrea®

Substituting for normal Total PPCS Loop Error (TLEppcs):
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0% +0.500% +0.510% +0.518% +0.500% +0°

+02 +0.095% +0.075% +0.500% +0.250* +0.500>

TLE ppes = £ |+0% +1.000% +0? +1.090% + 0% +0?  +0+0
+02 402407 +0% +0%+0?

+0240%+0%+0%+0% +0.0172

TLEppcs =+ 1,948 % span : (95/95)

Per Section 3.3.3.13 of Reference G.1, the Total PPCS Loop Error (TLEppcs) is
converted from 95/95 to 75/75 statistics as follows:

TLEppcs =+ 1.948 % span * (1.15/1.96)
TLEppcs = + 1.143 % span (75/75)

Per Reference P.1 and P.2, the calibrated span in engineering units is 60 psi.
Converting the 75/75 Total PPCS Loop Error (TLEppcs) to process units and
rounding to the calibration procedure precision.

TLEppcs = (1.143 % span) * (60 psi) / 100%

TLEppcs =407 pSi (75/75)

The parametric values are determined using Eq. 7.1.9-1. The Tech Spec limits
per Section 6.6 are = - 2.0 psig and <+2.0 psig. Therefore,

Parametric Values =+ (2 psig~ 0.7 psi) = £ 1.3 psig

Low Range Containment Pressure Parametric Limits (PPCS P-945, P-947 and P-
949) are:

2 - 1.3 psig and < +1.3 psig . (75/75)
8.5 Acceptable As-Left and As-Found Calibration Tolerances

8.5.1 Acceptable As-Left Calibration Tolerances

Per Section 3.3.8.6 of Reference G.1, the As-Left Tolerance is determined using
the equations shown in Section 7.1.4 of this calculation,

References P.1 through P.4 and P.13 through P.18 show that each device analyzed
in this calculation is calibrated separately. Therefore, the As-Left Tolerance for
each device is calculated independently. The tolerances are calculated with the
95/95 uncertainty values.

85.1.1 Sensor As-Left Tolerances (SAL)

Using Equation 7.1.4-1, the Acceptable As-Left Tolerance for the
Sensor (transmitter) is:
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SAL =% Sy
SAL =2 0.500 % span Section 8.2.4

Converting to mAdc and rounding to procedure precision:
SAL =+0.5 % span * (40 mAdc / 100 %)
SAL =10.20 mAdc

Bistable As-Left Tolerances (BAL)

Using Equation 7.1.4-2, the Acceptable As-Left Tolerance for the
Bistable is:

BAL =+ By _
BAL =1 0.250 % span Section 8.2.15

Converting to Vdc and rounding to procedure precision (BAL is in
Vdc due to the 10-ohm dropping resistor at the Test Point per Ref.
D.12 through D.17):

BAL =1 0.250 % span * (40 mAdc / 100 %) * (10 Q / 1000
mAdc / A)
BAL  =+0.001 Vdc

Converting to psig, using calibrated span of 60 psig (Ref. P.1 and
P.2):

BAL =+ 0.250 % span * (60 psig / 100 %)
BAL =+ 0.15 psig

Current-to-Current Converter As-Left Tolerance (I/IAL)

Using Equation 7.1.4-3, the Acceptable As-Left Tolerance for the I/I
Converter is:

VIAL =zxllv
VIAL =3 0.250 % span Section 8.2.24

Conveﬁing to mAdc and rounding to procedure precision:
TIAL  =40.250 % span * (40 mAdc / 100 %)
IAL  =%0.10 mAde

Indicator As-Left Tolerances (IAL)
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Using Equation 7.1.4-4, the Acceptable As-Left Tolerance for the
Indicator is:

IAL =xlv v
IAL =+ 1.750 % span Section 8.2.33

Converting to mAdc and rounding to procedure precision:
IAL =1 1.750 % span * (40 mAdc / 100 %)
IAL =+ 0.70 mAdc

PPCS As-Left Tolerances (PPCSAL)

Using Equation 7.1.4-5, the Acceptable As-Left Tolerance for the
PPCS is:

PPCSAL =+ PPCSv
PPCSAL =1 0.500 % span Section 8.2.43

Converting to pressure units and rounding to procedure precision:
PPCSAL =1 0.500 % span * (60 psig/ 100 %)

PPCSAL =t 0.3 psig

8.5.2 Acceptable As-Found Calibration Tolerances

Per Section 3.3.8.6 of Reference G.1, the As-Found Tolerance is determined
using the equations shown in Section 7.1.3 of this calculation.

Per References P.1 through P.4 and P.13 through P.18 each device analyzed in
this calculation is calibrated separately. Therefore, the As-Found Tolerance for
each device is calculated independently. The tolerances are calculated with the
95/95 uncertainty values.

8.5.2.1

Sensor As-Found Tolerance (SAF)

Using Equation 7.1.3-1, the Acceptable As-Found Tolerance for the
Sensor (transmitter) is:

SAF =+ ,/Sv? + Sd? + Sm’

where:
Sv =3 0.500 % span Section 8.2.4
Sd =+ 0.518 % span Section 82.2

Sm =+ 0.000 % span - Section 8.2.3
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SAF =+ ,/0.500% +0.518% +0.000°
SAF - =+0.720 % span

Converting to mAdc and rounding to procedure precision:
SAF  =£0.720 % span * (40 mAdc / 100 %)
SAF =10.29 mAde

8.5.2.2 Bistable As-Found Tolerance (BAF)

Using Equation 7.1.3-2, the Acceptable As-Found Tolerance for the
Bistable is:

BAF =t Bv? + Bd® +Bm’

where:
Bv =1 0.250 % span Section 8.2.15
Bd =4+ 0.212 % span

Section 8.2.13

Bm  =0.000 % span - Section 8.2.14

BAF =2 /0.250% + 02127 +0?

BAF =1+0328% span

Converting to Vdc and rounding to procedure precision (BAF is in

Vdc due to the 10-ohm dropping resistor at the Test Point per Ref.
D.12 through D.17):

BAF =1 0.328 % span * (40 mAdc / 100 %) * (10 2/ 1000

mAdc / A)
BAF = 10.0013 Vdc

Converting to psig, using cahbrated span of 60 psig (Ref. P.1 and
P.2):

BAF =+ (.328 % span * (60 psig/ 100 %)

BAF =+ 0.20 psig

8.5.2.3 Current-to-Current Converter As-Found Tolerance (I/IAF)

Using Equation 7.1.3-3, the Acceptable As- Found Tolerance for the
VI Converter is:

VIAF =+ JI/Iv? + 1/Id? + /Im’
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where:
I/lv =1 0.250 % span Section 8.2.24
vid =+ 0.500 % span Section 8.2.22
VIm =20.095 % span Section 8.2.23

VIAF =4 ,/0.250 + 0.500% +0.095>
IAF =+ 0.567 % span

Converting to mAdc and rounding to procedure precision;
I/IAF =+ 0.567 % span * (40 mAdc / 100 %)
IVIAF =+ 0.23 mAdc

8.5.2.4 Indicator As-Found Tolerance (IAF)
Using Equation 7.1.3-4, the Acceptable As-Found Tolerance for the

Indicator is:
IAF =% IV + I + Im’
where:
Iv =+ 1.750 % span Section 8.2.33
Id =+ 1.028 % span Section 8.2.31
Im =1 0.000 % span Section 8.2.32
IAF =+ /1.750% +1.028? +0?

IAF  =%2.030 % span

Converting to mAdc and rounding to procedure precision:
IAF =1 2.030 % span * (40 mAdc / 100 %)
IAF =+ 0.81 mAdc

8.5.2.5 PPCS As-Found Tolerance (PPCSAF)

Using Equation 7.1.3-5, the Acceptable As-Found Tolerance for the
PPCS is:

PPCSAF =3 /PPCSv> + PPCSd” +PPCSm>

where:
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Section 8.2.43

Section 8.2.41
Section 8.2.42

PPCSAF = 1/0.5002 + 0.000 +0.065

PPCSAF =+ 0.506 % span

Converting to psig and rounding to procedure precision:

PPCSAF =+ 0.506 % span * (60 psig / 100 %)

PPCSAF =+ 0.30 psig
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8.6 Setpoint Evaluations

8.6.1

8.6.2

High Containment Pressure — Safety Injection and Condensate
Isolation Actuation Setpoint Evaluation

For an increasing setpoint towards Analytical Limit, Equation 7.1.6-1 is used.
LTSP =AL —(0.839) *TLEg;p

Where: ,
AL = 6 psig ‘ Section 6.5
TLEmwip =+ 0.808 psi ; Section 8.4.1
Substituting, '
LTSP =6-(0.839) * 0.808 psi
LTSP =5.322 psig (95/95)

* From Section 6.5, the Field Trip Setpoint (FTSP) for High Containmeﬁt Pressure

- Safety Injection and High Containment Pressure — Condensate Isolation is 5
psig. The FTSP is conservative compared to the calculated LTSP -Per Section
2.0, this setpoint is acceptable, and may be retained.

The margin between LTSP and FTSP is calculated in accordance with Section
3.3.8.5 of Reference G.1:

Margin =LTSP - FTSP

Where:
LTSP  =5.322 psig
FTSP  =5.0 psig . Section 6.5
Substituting,

Margin = 5.322 psig— 5.0 psig

Margin = 0.322 psi
High-High Containment Pressure — Containment Spray Trip Setpoint
Evaluation

For an increasing setpoint towards Analytical Limit, Equation 7.1.6-1 is used.

LTSP  =AL - (0.839) *TLExp
Where:
AL =30 psig v Section 6.5
TLEwrp =+ 0.808 psi Section 8.4.1
Substituting,

LTSP  =30-(0.839) * 0.808 psi
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LTSP  =29.322 psig (95/95)

From Section 6.5, the Field Trip Setpoint (FTSP) for High-High Containment
Pressure — Containment Spray Actuation setpoint is 25 psig. The FTSP is
conservative compared to the calculated LTSP. Per Section 2.0, this setpoint is
acceptable, and may be retained.

The margin between LTSP and FTSP is calculated in accordance with Section
3.3.8.5 of Reference G.1:

Margin =LTSP-FTSP

Where:
LTSP  =29.322 psig
FTSP  =25.0 psig Section 6.5

Substituting,
Margin = 29.322 psig — 25.0 psig
Margin = 4,322 psi
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8.7 Operability Limit (OL) Evaluations

This section determines Operability Limits for the low range containment pressure
ESFAS protective functions. Operability Limits are limits for the as-found value of the
trip bistable during the Tech Spec Channel Operational Test (COT) surveillance, to
determine if the bistable is operating within its 3-sigma drift limits. There are two
Operability Limits per trip function, one on each side of the FTSP.

Per Section 7.1.7 the OL on each side of the FTSP is calculated by applying the square-

root-sum-of-the-squares combination of the bistable As-Left tolerance and 3o drift to the
FTSP.

8.7.1 High Containment Pressure — Safety Injection and Condensate
Isolation Actuation Operability Limit Evaluation

Using Equation 7.1.7-3 to determine the bistable 3c drift value,

Rdss = (1.5) Rdye (Eq. 7.1.7-3)
Rd;, = (1.5) 0.212 % span (Rd,, from Section 8.2.13)
- Rd3s = £0.318 % span

For the transmitter range of -6 psig to 54 psig, the FTSP for the high containment
pressure — safety injection and condensate isolation actuation of 5 psig, expressed
as percent span, is:

FTSP = ([S — (-6)] + 60) * 100 = 18.333 % span

Using Equation 7.1.7-1, the OL" is determined as:

OL* = FTSP + [BAL’ + Rds’]* (Eq. 7.1.7-1)

OL* = 18.333 % + (0.250* + 0.318%)" (BAL from Section 8.5.1.2)
OL' = 18.333 % + 0.405

OL" = 18,738 % span

Expressed in psig, OL* = (0.18738 * 60) + (-6) = 5.24 psig

Using Equation 7.1.7-2, the OL" is determined as:
OL = FTSP - [BAL? + Rds,’]" (Eq. 7.1.7-2)
OL = 18.333 % - (0.250% + 0.318%"

OL" = 18333 % - 0.405
OL" = 17.928 % span

It

Expressed in psig, OL" = (0.17928 * 60) + (-6) = 4.76 psig

Because the High Containment Pressure — Safety Injection and Condensate
Isolation actuation is an increasing trip, the positive OL" value of 5.24 psig
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should be the limit compared to the COT as-found value to determine Technical
Specification operability of the channel. However, an as-found value found
outside either the OL" or OL indicates that the channel is operating abnormally.

High-High Containment Pressure — Containment Spray Operability
Limit Evaluation

Using Equation 7.1.7-3 to determine the bistable 3o drift value,

Rdss = (1.5) Rdyg | (Eq. 7.1.7-3)
Rdse = (1.5)0.212 % span (Rd,, from Section 8.2.13)
Rd;; = £ 0.318 % span

For the transmitter range of -6 psig to 54 psig, the FTSP for the High-High
Containment Pressure — Containment Spray of 25 psig, expressed as percent
span, is:’

FTSP = ([25 —(-6)] + 60) * 100 = 51.667 % span

Using Equation 7.1.7-1, the OL" is determined as:

OL" = FTSP + [BAL? + Rds/}]” (Eq. 7.1.7-1)

OL* = 51.667 % + (0.250% + 0.318%)"% (BAL from Section 8.5.1.2)
OL" = 51.667 % + 0.405

OL" = 52.072 % span

Expressed in psig, OL" = (0.52072 * 60) + (-6) = 25.24 psig

Using Equation 7.1.7-2, the OL" is determined as:

OL = FTSP - [BAL? + Rds}* (Eq. 7.1.7-2)
OL" = 51.667 % - (0.250% + 0.318%)"

OL = 51.667 % - 0.405

OL" = 51.262 % span

‘Expressed in psig, OL" = (0.51262 * 60) + (-6) = 24.76 psig

Because the High-High Containment Pressure — Containment Spray is an
increasing trip, the positive OL" value of 25.24 psig should be the limit compared
to the COT as-found value to determine Technical Specification operablhty of
the channel. However, an as-found value found outside either the OL* or OL’
indicates that the channel is operating abnormally.

Channel Check Tolerances

Using Equation 7.1.5-1, the Channel Check Tolerance is determined as follows (at a
95/95 confidence value)
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(Sa? +1/1a® + Ia® + Sd® + VId* + Id® + Sv* + I/Iv?
CCT =+ |+ Iv?+Irea?). 4, +(Sa’ + I/la® + Ja? + Sd’ + V/Id* + 1d*

inda

+Sv? + IV + Iv? +Trea’),

where:
Sa =+ 0.000 % span Section 8.2.1
Sd =+ 0.518 % span ' Section 8.2.2
Sv == 0.500 % span : Section 8.2.4
Vla =% 0.500 % span Section 8.2.21
IId  =+0.500 % span Section 8.2.22
IMlv. =2£0.250 % span Section 8.2.24
Ia =+ 0.000 % span Section 8.2.30
Id  =+1.028 % span Section 8.2.31
Iv =+ 1.750 % span Section 8.2.33
Irea =1 0.000 % span Section 8.2.39

Substituting to calculate a 95/95 confidence value:

(0% +0.500% + 0% +0.518% +0.500% +1.028% + 0.500% + 0.250?
CCT =+ [+1.750%+0%), 4, + (0> +0.500% + 0% +0.518% +0.500% +1.028°
+0.500% +0.250% +1.750% +0%),.4,

CCT =13.225 % span (95/95)
’Converting to process units,
CCT == (3.225 % span * 60 psig) / 100 %
CCT  =+1.935 psig - (95/95)

Per Reference G.36, the Control Room indication for Low Range Containment Pressure
(LI-945, L1-947 and LI-949) has a minor division of 1 psig. Per Section 7.1, the CCT
vatue should be rounded to the precision that is readable on the associated loop indicator.
Per Section 3.3.5.3 of Reference G.1, the readability of these indicators is + % the
smallest division (or 0.5 psig). Therefore, the CCT value is rounded up to the nearest 0.5
psig interval.

CCT  =+2.00 psig (95/95)

The operator uses the CCT in the periodic surveillance of the Low Range Containment
Pressure per References G.30 and G.31. From References G.30 and G.31, the existing
CCT for Low Range Containment Pressure is 1.5 psig. The existing CCT is less than
the calculated CCT. Per Section 2.0, the existing CCT is acceptable and may be retained.
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High Containment Pressure — Safety Injection and Condensate
Isolation FTSP and Operability Limits

From Table 6.3-1, the model number of the transmitters is Foxboro N-E1 1GM--
HIB1-BEL/AEL. From Reference V.2, the transmitters have a 10 to 50 mAdc
output range corresponding to an input of —6 to 54 psig (Ref. P.3 and P.4).

m =(y2—yn/ (x2=xy) Equation 7.1.8-2
Where:
X1 = -6 psig
Xp = 54 psig
y1 =10 mAdc
Y2 = 50 mAdc
Substituting, ‘
m = [(50 mAdc) - (10 mAdc)] / [(54 psig) - (-6 psig)]
m =40 mAdc/ 60 psi

Solving for the equivalent signal in mAdc corresponding to the FTSP of 5 psig

y =m*(x-x1)+y Equation 7.1.8-3
where:
X =3 psig Section 8.7.1
‘X, =-6 psig
y =FTSP (mAdc)
y1 =10 mAdc
Substituting,
y = [(40 mAdc/ 60 psi) * (5 psig — (-6 psig))] + 10 mAdc
y =17.33 mAdc

Converting to Vdc due to a 10 Q resistor acrosé the calibration point (Ref. D.12
through D.17)

y =17.33 mAdc * 10 Q/ 1000 mVdc per Vdc
y =0.1733 Vdc

For an OL" of 5.24 psig (Section 8.7.1) the equivalent equation is:

Y =m*(x-x1)+y Equation 7.1.8-3
where:

X =5.24 psig

X; =-6 psig

y =OL"(mAdc)

y1 =10 mAdc
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Substituting,
y = [(40 mAdc/ 60 psi) * (5.24 psig — (-6 psig))] + 10 mAdc
y =17.49 mAdc

Converting to Vdc due to a 10 Q resistor across the calibration point (Ref. D.12
through D.17)

y =17.49 mAdc * 10 Q/ 1000 mVdc per Vdc
y = 0.1749 Vdc

For an OL" of 4.76 psig (Section 8.7.1) the equivalent equation is: ‘
y =m*(x—-x1)+y Equation 7.1,8-3

where:
x =476 psig
X, =-6 psig
y =O0L (mAdc)
y: =10 mAdc
Substituting,
y = [(40 mAdc/ 60 psi) * (4.76 psig — (-6 psig))] + 10 mAdc
y =17.,17 mAdc

Converting to Vdc due to a 10 Q resistor across the calibration point (Ref. D.12
through D.17)

y =17.17 mAdc * 10 2/ 1000 mVdc per Vdc
y =0.1717 Vde
Table 8.9-1

1(2)PC-945A/B, 947A/B 949A/B — High Containment Pressure Bistable
Calibration — Safety Injection and Condensate Isolation

Function Input Output Output
(psig) (mAdc) (Vdc)

OL+ 5.24 17.49 0.1749
FTSPT 5 17.33 0.1733
OL- 4.76 17.17 0.1717

8.9.2 High-High Containment Pressure — Containment Spray FTSP and
Operability Limits

Determine the current signal equivalent to the OL and FTSP:
m =(2—y1)/ (x2—x1) Equation 7.1.8-2
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Where:
Xy =-6 psig
Xy = 54 pSig
y1 =10 mAdc
y> =50 mAdc
Substituting,
m = [(50 mAdc) - (10 mAdc)] / [(54 psig) - (-6 psig)]
m = 40 mAdc/ 60 psi
Solving for the equivalent signal in mAdc corresponding to the FTSP of 25 psig
y =m*(x-x)+y Equation 7.1.8-3
where:
X =25 psig
X, =-6 psig
y =FTSP (mAdc)
y1 =10 mAdc
Substituting,
y = [(40 mAdc/ 60 psi) * (25 psig — (-6 psig))] + 10 mAdc
y  =30.67 mAdc

Converting to Vdc due to a 10 Q resistor across the calibration point (Ref. D.12
through D.17)

y =30.67 mAdc * 10 Q0 / 1000 mVdc per Vde
Y = (0,3067 Vdc

For an OL" of 25.24 psig (Section 8.7.2) the equivalent equation is:

y =m*(x-x)+y Equation 7.1.8-3
where:

X =2524 psig

x| = -6 psig

y =OL"(mAdc)

y; =10 mAdc
Substituting,

y = [(40 mAdc/ 60 psi) * (25.24 psig — (-6 psig))] + 10 mAdc
y = 30.83 mAdece

Converting to Vdc due to a 10 Q resistor across the calibration point (Ref. D.12
through D.17)

y =30.83 mAdc * 10 /1000 mVdc per Vdc
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Y. = 0.3083 Vdc
For an OL’ of 24.76 psig (Section 8.7.2) the equivalent equation is:
y =m*(x-x)ty Equation 7.1.8-3
where:
x =24.76 psig
X1 =-6 psig
y =0OL (mAdc)
vy =10 mAdc
Substituting,
y = [(40 mAdc/ 60 psi) * (24.76 psig — (-6 psig))] + 10 mAdc
y = 30.51 mAdc

Converting to Vdc due to a 10 Q resistor across the calibration point (Ref. D.i2
through D.17)

y =30.51 mAdc * 10 ©/ 1000 mVdc per Vdc
y =0.3051 Vde
Table 8.9-2

1(2)PC-945A/B, 947A/B 949A/B — High-High Containment Pressure Bistable
Calibration — Containment Spray

. Input Output Output
Function (psig)_ (mAdc) (Vde)
oL' 2524 30.83 0.3083
FTSPT 25 30.67 0.3067
oL 24.76 30.51 0.3051
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9.0 RESULTS AND CONCLUSIONS, WITH LIMITATIONS

9.1

9.2

Analytical Limits (AL)

The Analytical Limits are determined by Westinghouse (Ref. G.25) and are summarized
below:

Table9.1-1  Analytical Limits

. . Analytical Limit
ESFAS Function (AL) Reference
High Containment Pressure —
Safety Injection and Condensate 6.0 psig Section 6.5
Isolation
High-High Containment Pressure — . . '
Containment Spray 30.0 psig Section 6.5

Limiting Trip Setpoints, Operability Limits (OL), and Recommended Tech
Spec Changes :

AR 896611 determined that the Technical Specification Allowable Values for several
protection system functions in TS 3.3.1 (RPS) and TS 3.3.2 (ESFAS) were non-
conservative. As a result, the I&C calibration procedures were revised to install
temporary administrative limits (termed Allowable Limits in the ICPs) on the trip bistable
as-found values until a license amendment is approved to revise the TS sections,

The Limiting Trip Setpoints for primary trip functions determined in this calculation
provide new Technical Specification limits that will be termed as Allowable Values in
tech specs for channel operability to protect the accident analyses Analytical Limits. The
LTSPs also satisfy the definition of a Limiting Safety System Setting in 10CFR50.36.
Backup trips and permissives do not have a LTSP that can be used as an Allowable Value
in Tech Specs because there is no analytical limit to “anchor” the LTSP.

Operability Limits have been determined for all trip functions (primary trips, backup
trips, and the SI Block/Unblock function). The OLs provide new limits to be applied in
the 1&C calibration procedures for establishing Technical Specification operability of the
trip channels during Channel Operational Testing (COT).

It is recommended that the Operability Limits for both primary and backup trips be
included in the Technical Requirements Manual as limits (more restrictive than the
LTSPs) for establishing channel operability during channel surveillance testing. The
reason for including OLs in the TRM rather than the Technical Specifications is to allow
the station flexibility to revise the field setpoint values, along with their as-left, as-found,
and OL values, without requiring prior NRC approval. The LTSPs, which provide
protection for the accident analyses, are the appropriate Allowable Values for the
protection functions in the Specifications and would remain bounding limits for the
primary trips (only).
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Table 9.2-1  Operability Limits
Calculated Recommended
Function Existing AV + . | Tech Spec OL | Reference
OL" and OL
(for AV)

High Containment
pressure — Safety + . Sections
Injection and < 6 psig 8{: Z".Z;; I;l]gg <5.322 psig 8.7.1
Condensate Isolation ' 8.6.1
Actuation
High-High + . Sections
Containment Pressure | < 30 psig OL_ 25.24 psig <£29.322 psig - 8.7.2

. OL™ 24.76 psig
— Containment Spray 8.6.2

Limiting Trip Setpoints (LTSP) and Field Trip Setpoints (FTSP)

This calculation has determined that the existing Field Trip Setpoints (FTSP) for High
Containment Pressure — Safety Injection and Condensate Isolation and High-High

Containment Pressure —Containment Spray are conservative with respect to the calculated
LTSP and may be retained.

Table 9.3-1  Limiting Trip Setpoints/Field Trip Setpoints

. Calculated .
ESFAS Function | LTSP FTSP Margin Reference
High Containment Pressure —
Safety Injection and 5.322 psig | 5.0 psig | 0.322 psi Section 8.6.1
Condensate Isolation
High-High Containment . . . .
Pressure — Containment Spray 29.322 psig | 25 psig 4.322 psi | Section 8.6.2

Tech Spec Surveillance

The Indicator and PPCS loops are associated with the parametric values for Tech Spec
Surveillance compliance. The normal loop uncertainties are summarized below:

Table 9.4-1 Normal Loop Uncertainties
Indicator Loop PPCS Loop
Uncertainties Uncertainties Reference
75175 +1.596 % , | 1143 % . | Section 8.4.3
Confidence span *1.00 psi span £0.7PS1 | Section 8.4.4

From Section 6.6, the Tech Spec limits are > -2.0 psig and < +2 psig. The Tech Spec

limits that include loop uncertainties for the parametric values (rounded to the indicator
and PPCS readability) are:
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Low Range Containment Pressure Limits (Control Board Indicators, PI-945, P1-947 and

PI1-949):
2 -1.0 psig and < +1.0 psig (Section 8.4.3)
Low Range Containment Pressure Limits.(PPCS display, P-945, P-947 and P-949).
2 -1.3 psig and < +1.3 psig | (Section 8.4.4)
. The calculation of the parametric values above resolve the issues raised per A/R
01055221.
EOP Inputs

The indication loop uncertainties for input to EOP are summarized below:
Table 9.5-1  EOP Indication

Indicator Loop Uncertainties Reference
?If é ?;S%rggg?ggis) +2.928 % span | +1.757 psi Section 8.4.2
(7:(/) n S‘l‘gﬁgfggﬁs) +1.718 % span | +1.031 psi Section 8.4.2
?:é?;;‘;"cfggfj‘l’ggns) +6.676 % span | +4.006 psi Section 8.4.2
Z:C’Ziig]‘fﬁi‘:l‘ggns) £3.917 % span | +2.350 psi Section 8.4.2

Channel Check Tolerance

The Channel Check Tolerance for control board indicators is summarized below. The
existing CCT value is acceptable and may be retained. '

Table 9.6-1 Channel Check Tolerances

Calculated Channel Existing Channel Ref:
Check Tolerances Check Tolerance erence
o
95/95 Confidence | £3223% | 474 psi + 1.5 psi Section 8.8
_Span

Acceptable As-Left and As-Found Tolerances

This Calculation has determined the Acceptable As-Found and As-Left Tolerances,
summarized below, for the instruments listed in Section 1.5 (Table 1-1). The calibration

procedures listed in Section 10 should be revised as appropriate.
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Table 9.7-1 As-Left/As-Found Tolerances
Instrument As-Left As-Found Reference
Tolerance Tolerance
i%ﬁ?ﬁii (SAL) (SAF) 8.5.1.1
1(2)PT-949 + 0,20 mAde +0.29 mAdc 8.5.2.1
1(2)PC-945A/B (BAL) (BAF) 8512
1(2)PC-947A/B + 0,001 Vdc +0.0013 Vdc 8- 5'2'2
1(2)PC-949A/B +0.15 psig +0.20 psig T
}Eggm:gjg (UIAL) (UIAF) 8.5.1.3
1(2)PM-949 +0.10 mAdc +0.23 mAde¢ 8.5.2.3
LPLod) dAL) (IAF) 8.5.1.4
1(2)P1-949 +0.70 mAdc +0.81 mAdc 8.5.2.4
1(2)P-945 (PPCSAL) (PPCSAF) 8.5.1.5
1(2)P-947 +0.30 psi +0.30 psi 8.5.2.5
1(2)P-949 + 0.0 PSIE = D0 pSIg.
Scaling
Table 9.8-1 Scaling Values
. . Input Output Output
Setpoints Function (psig) (mAdc) (Vdc) Reference
OL" 5.24 17.49 0.1749 8.9.1
High Containment As-Found 5.20 17.46 0.1746 8.5.2.2
P Safety As-Left 5.15 17.43 0.1743 8.5.1.2
Injection and FTSPT 5 17.33 0.1733 6.5
Condensate Isolation As-Left 4.85 17.23 0.1723 8.5.1.2
As-Found 4.80 17.20 0.1720 8.5.2.2
oL’ 4.76 17.17 0.1717 8.9.1
OL’ 25.24 30.83 0.3083 8.9.1
" As-Found 25.20 30.80 0.3080 8.5.2.2
High-High As-Left 25.15 30.77 0.3077 8.5.1.2
Containment Pressure — FTSP? 25 30.67 0.3067 6.5
Containment Spray As-Left 24.85 30.57 0.3057 8.5.1.2
As-Found 24.80 30.54 0.3054 8522
oL’ 24.76 30.51 0.3051 8.9.1
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Limitations

9.9.1 MG&TE Limitations

To preserve the validity of this calculation’s results, this calculation requires that
all future calibrations of the equipment (addressed in this calculation) be
performed using the M&TE mentioned below (equivalent or better may also be

used).
Table 99-1 M &TE
M&TE ] Range | Accuracy | Reference
Current-to-Current Converters (output) and PPCS (Ref. P.1 and P.2)
Fluke 45 0-100 mAdc + 0.025 mAdc 8.2.23
(fast rate) (£ 0.05 % RDG + 3 DG) 8.2.42

+0.030 mAdc 8.2.23

HP 34401A 0-100mAde |, 0500, RDG +0.005% RNG) | 8.2.42

Current-to-Current Converters (input) (Ref. P.1 and P.2)

+0.000027 Vdc
HP 34401A 0-1.0 Vdc (+ 0.004 % RDG +0.0007% | . 8223
RNG)

+0.000236 Vdc
Fluke 45 0-3.0 Vdc ( 0.025 % RDG + 2 DG) 8.2.23

10.000025 Vdc

Fluke 8842A 0-2.0 Vdc 82.23

(£ 0.003 % RDG + 2 DG)

9.9.2 Temperature Limitations

The results of this calculation are valid only if the temperature inside the
Control/Computer Room instrumentation panels does not exceed 120 °F (For
EOP inputs and trips). GAR 01031656 has been generated to track this
limitation.

9.9.3 Implementation Limitation

Changes recommended by this calculation, such as As-Found and As-Left
Tolerances to calibration sheets, and the Technical Specification Operability
Limits, are NOT to be implemented without approval of the PBNP Design
Authority or the appointed designee.
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9.10 Graphical Representation of the Setpoints

9.10.1 High Containment Pressure — Safety Injection and Condensate

Isolation Setpoints
Figure 9.10-1

High Containment Pressure — Safety Injection and Condensate Isolation Bistable

(PC-945A, 947A, 949A)

Analytical Limit (AL) %

Limiting Trip Setpoint (LTSP)

+Operability Limit (OL") —
+As-Found S
+As-Left —
Field Trip Setpoint (FTSP)

-As-Left
-As-Found
-Operability Limit (OL")

N

6.0 psig

5.322 psig

5.24 psig (0.1749 Vdc)
5.20 psig (0.1746 Vdc)
5.15 psig (0.1743 Vdc)

5.0 psig (0.1733 Vdc)

4.85 psig (0.1723 Vdc)

4.80 psig (0.1720 Vdc)
4.76 psig (0.1717 Vdc)

9.10.2 High-High Containment Pressure — Containment Spray Setpoint

Figure 9.10-2

High-High Containment Pressure — Containment Spray Bistable

(PC-945B, 9478, 949B)
Analytical Limit (AL) R

Limiting Trip Setpoint (LTSP) ————T—

+Operability Limit (OL")
+As-Found
+As-Left

-As-Left
-As-Found

Field Trip Setpoint (FTSP) -1
- -Operability Limit (OL")

30.0 psig

29322 psig

25.24 psig (0.3083 Vdc)
25.20 psig (0.3080 Vdc)
25.15 psig (0.3077 Vdc)

25.0 psig (0.3067 Vdc)
24.85 psig (0.3057 Vdc)

24.80 psig (0.3054 Vdc)
24.76 psig (0.3051 Vdc)
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IMPACT ON PLANT DOCUMENTS
Note: Passport Engineering Change (EC) Number for Calculation PBNP-IC-17 is 12264,

1ICP 13.016L, Rev. 5, “Reactor Protection and Safeguards Analog Racks Containment
Pressure 18 Month Calibration”.

New U1 Converter/Indicator As-Left Tolerances, I/I Converter/Indicator/PPCS As-Found
Tolerances and specific PPCS M&TE for the P-945, P-947 and P-949 loops need to be
incorporated. Passport A/R No. 01046198 will track the generated change to this document.

2ICP 13.016L, Rev. 5, “Reactor Protection and Safeguards Analog Racks Containment
Pressure 18 Month Calibration”.

New I/l Converter/Indicator As-Left Tolerances, I/I Converter/Indicator/PPCS As-Found
Tolerances and specific PPCS M&TE for the P-945, P-947 and P-949 loops need to be
incorporated. Passport A/R No. 01046198 will track the generated change to this document.

1ICP 04.006-2, Rev. 8, “Containment Pressure Transmitter Outage Calibrations”.

New As-Found Tolerances for Transmitters 1PT-945, 1PT-947 and 1PT-949 need to be
incorporated. Passport A/R No. 01046198 will track the generated change to this document.

2ICP 04.006-2, Rev. 8, “Containment Pressure Transmitter Qutage Calibrations”,

New As-Found Tolerances for Transmitters 2PT-945, 2PT-947 and 2PT-949 need to be

incorporated. Passport A/R No. 01046198 will track the generated change to this document.

1ICP 02.001RD, Rev. 9, “Reactor Protection and Engineered Safety Features Red Channel
Analog 92 Day Surveillance Test”.

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 1PC-
945A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document. '

2ICP 02.001RD, Rev. 11, “Reactor Protection and Engineered Safety Features Red Channel
Analog 92 Day Surveillance Test”.

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 2PC-
945A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document.,

1ICP-02.001BL, Rev. 12, “Reactor Protection and Engineered Safety Features Blue Channel
Analog 92 Day Surveillance Test”,

New As-Left Tolerances, As-Found Tolerances and Operability Limits for Bistable 1PC-
947A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document.

2ICP-02.001BL, Rev. 15, “Reactor Protection and Engineered Safety Features Blue Channel
Analog 92 Day Surveillance Test”.

New As-Left Tolerances, As-Found Tolerances and Operability Limits for Bistable 2PC-
947A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document,. :
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1ICP-02.001WH, Rev. 11, “Reactor Protection and Engineered Safety Features White
Channel Analog 92 Day Surveillance Test”.

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 1PC-
949A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document.

2ICP-02.001WH, Rev. 11, “Reactor Protection and Engineered Safety Features White
Channel Analog 92 Day Surveillance Test”.

[INew As-Left Tolerances, As-Found Tolerances, and Operability Limits for B1stable 2PC-
949A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document.

1ICP 02.020RD, Rev. 11, “Post-Refueling Pre-Startup RPS and ESF Red Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 1PC-
945A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document.

2ICP 02.020RD, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Red Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 2PC-
945A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document.

1ICP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 1PC-
947A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document.

2ICP 02.020BL, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF Blue Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 2PC- |
947A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document.

1ICP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 1PC-
949A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document.

2ICP 02.020WH, Rev. 10, “Post-Refueling Pre-Startup RPS and ESF White Channel Analog
Surveillance Test”

New As-Left Tolerances, As-Found Tolerances, and Operability Limits for Bistable 2PC-
949A/B need to be incorporated. Passport A/R No. 01131513 will track the generated change
to this document,

STPT 2.1, Rev. 3, “Setpoint Document — Safety Injection”.
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Setpoint has been verified, no changes required. New Tech Spec Allowable Value needs to
be incorporaled. P'lepOll A/R No, 01046198 will track the generated change to this
document.

STPT 2.3, Rev. 4, “Setpoint Document — Containment Pressure and LTOP™,

Setpoint has been verified, no changes required. New Tech Spec Allowable Value needs to
be incorporated. Passport A/R No. 01046198 will track the generated change to this
document.

WEP-SPT-29, Rev. 0, “Containment Parameter EOP Setpoints”.

The uncertainties per this calculation are input to WEP-SPT-29, Calculation WEP-SPT-29
was placed on Administrative Hold via CAP 062255 and will be revised under the CRR
Project.

PBF-2034, Rev. 74 ~ Control Room Log — Unit 1, pages 119 and 120

Channel Check Tolerances have been verified and no changes are required. New Parametric
Values for PPCS points P-945, P-947 and P-947 need to be incorporated. Passport A/R No.
01046198 will track the generated change to this document.

PBF-2035, Rev. 74 — Control Room Log — Unit 2, pages 119 and 120

Channel Check Tolerances have been verified and no changes are required. New Parameltric
Values for PPCS points P-945, P-947 and P-947 need to be incorporated. Passport A/R No.
01046198 will track the generated change to this document.

DBD-11, Rev. 10, “Safety Injection and Containment Spray System”

Tech Spec Limits indicated in Item 8.135 need to be revised. Marked-up sheet is separately
transmitted. (Key Words used in the search for all the DBDs arce: “containment pressure”,
30 psig”, “25 psig”, “15 psig”, “psig”, “steam line”, “allowable value”, and “analytical

limit”.) Passport A/R No. 01046198 will track the generated change to this document.
DBD-24, Rev. 3, “ESF Actuation System”

Analytical limits in Table 2-1, Containment pressure limits in Table 2-2, Channel Accuracy
in Table 2-6 and Figure 2-4 need to be revised. Marked-up sheet is separately transmitted.
Passport A/R No. 01046198 will track the generated change to this document.

DBD-30, Rev. 10, “Containment Heating and Ventilation Systems”

Instrument drift in Section 2.2.3, page 2-17 is incoirect and should be revised. Marked-up
sheet is separately transmitted. Passport A/R No. 01046198 will track the generated change
to this document.

PBF-2061, Rev. 31, “Control Room Shift Turnover Checklist Unit 17

Revision 2 of this calculation has superseded EI 2001-0032, this form lists this engineering
evaluation as the basis for action condition TS 3.6.4. The basis for this action condition is
now PBNP-IC-17. Passport A/R No. 01116971 will track the generated change to this
document,

PBF-2062, Rev. 35, “Control Room Shift Turnover Checklist Unit 2”

Revision 2 of this calculation has superseded LE 2001-0032, this form lists this engineering
evaluation as the basis for action condition TS 3.6.4. The basis for this action condition is
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now PBNP-IC-17. Passport A/R No., 01116987 will track the generated change to this
document.

o TS-32 Unit 1, Miscellaneous Equipment Checks (Monthly). Channel Check Tolerances have
been verified and no changes are required.

o  TS-32 Unit 2, Miscellaneous Equipment Checks (Monthly). Channel Check Tolerances have
been verified and no changes are required.

o  Technical Specifications 3.3.2 (ESFAS) to be revised after NRC approval of License
Amendment Request 250. Allowable Values for high and high-high containment pressure
will be revised to the LTSP values shown on Figures 9.10-1 and 9.10-2. The TRM may also
be revised to include the operability limits shown on these diagrams.

o OM 1.1, Conduct of Plant Operations, PBNP Specific. Parametric value for Low Range
Containment Pressure has been verified and no changes are required.

e  ARP 1-PPCS-018, Priority Alarm Containment Pressure Unit 1. New parametric value for
Low Range Containment Pressure PPCS display P-945, P-947, and P-949 need to be
incorporated. Passport A/R No. 01046198 will track the generated change to this document.

o  ARP 1-PPCS-018, Priority Alarm Containment Pressure Unit 1. New parametric value for
Low Range Containment Pressure PPCS display P-945, P-947, and P-949 need to be
incorporated. Passport A/R No. 01046198 will track the generated change to this document,

ATTACHMENT LIST

Attachment A : Instrument Scaling (3 pages)

Attachment B Walkdown Record Regarding Minor Divisions for Low Range
Containment Pressure Indicators (P1-945, P1-947 and P1-949) (2
pages)

Attachment C Daily Logsheets Changes (2 pages)

10 CFR 50.59/72.48 REVIEW

For this activity a I0CFR 72.48 screening is not required per FP-E-SE-03, Section 5.3.3.¢. The
proposed activity does not involve in any manner the dry fuel storage casks, the cask transfer or
transport equipment or any ISF1 facility monitoring.

A 10 CFR 50.59 screening was prepared under screcning number SCR 2006-0104. The screening
is summarized as follows:

The calculation is not changing or challenging the design function(s) of the Pressurizer. The
uncertainties are used to evaluate setpoints to ensure adequate safety margin exists to protect the
Analytical Limit. The calculation docs not affect the method of performing or controlling the
design function(s) of the Pressurizer Pressure.

The proposed activity of performing calculation PBNP-IC-17 does not adversely affect the design
function of an SSC credited in the safety analysis. The calculation is used to ensure SSC's are
capable of performing their design function and does not change how the SSC operates.
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Instrument Scaling

This calculation has determined Acceptable As-Found Tolerances for all instruments identified in Section
1.5. The following tables illustrate the necessary modifications to calibration procedures P.2 through P.14
to account for these new tolerance values. The area within the bolded box represent the necessary
changes, all other fields are provided for convenience only.

L(DICP 04.006-2 (Ref. P.3 and P.4)

1(2)PT-945, 947, 949
U1(2)C Low Range Pressure

Input OQOutput _ As- Found Limits As- Left Limits
. Ideal | As-Found | As-Left Low High
psig mAde | mAdc | mAdec mAdec | mAdc
0.0 14.00 13.80 14.20
9.0 1 20.00 19.80 20.20
24.0 30.00 29.80 30.20
39.0 40.00 39.80 40.20
54.0 50.00 49.80 50.20
39.0 40.00 39.80 40.20
24.0 30.00 © 29.80 30.20
9.0 20.00 19.80 20.20
0.0 14.00 13.80 14.20

" 1(2)ICP 13.016L (Ref. P.1 and P.2)

1(2)PM-945, 947, 949
Containment Pressure I/I Conv
Containment Qutput As- Found Limits As- Left Limits

Press Input Ideal | As-Found | As-Left Low High Low High
Vdc mAdc mAde mAdc mAdc mAdc mAde mAdc
0.1000 10.00 9.77 10.23 9.90 10.10
0.2000 20.00 19.77 20.23 19.90 . 20.10
0.3000 30.00 29.77 | 3023 29.90 30.10
0.4000 40.00 39.77 40.23 39.90 40.10
0.5000 50.00 49.77 50.23 49.90 50.10

Note: The As-Left Tolerance is changed to 0.250% span per Assumption 5.1.8 to tighten the indicator loop
TLE to less than 1 psig.
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P1-945, 947, 949
Containment Pressure Indicator ‘

Output Input As- Found Limits As- Left Limits
psig Ideal As-Found | As-Left Low High Low High
mAdec mAdc mAdc mAdc mAde mAdc mAdc

- -6.00 10.00 9.19 10.81 9.30 10.70
9.00 20.00 19.19 20.81 19.30 20.70
24.00 30.00 29.19 30.81 29.30 30.70
39.00 40.00 39.19 40.81 39.30 40.70
54.00 50.00 49.19 50.81 49.30 50.70
39.00 40.00 39.19 40.81 39.30 40.70
24.00 30.00 29.19 30.81 29.30 30.70
9.00 20.00 19.19 20.81 19.30 20.70
-6.00 10.00 9.19 10.81 9.30 10.70

Note: The As-Left Tolerance is changed to 1.750% span per Assumption 5.1.8 to tighten the indicator loop
_ TLE to less than 1 psig, '

1(2)ICP 13.016L (Ref. P.1 and P.2)

1(2)P-945, 947, 949 PPCS Point ID
CNMT LR PRESS RED, BLU, WHT
Input Output As- Found Limits As- Left Limits
mAdc Ideal | As-Found | As-Left Low High Low High
psig psig Ppsig psig _psig psig psig |

10.00 -6.00 -6.30 -5.70 -6.30 -5.70
20.00 9.00 8.70 9.30 8.70 9.30
30.00 24.00 23.70 2430 23.70 2430
40.00 39.00 39.70 39.30 39.70 39.30
50.00 54.00 53.70 54.30 53.70 54.30




Attachment A Calculation No. PBNP-IC-17
Revision 3

Page A3 of A3

1(ICP 02.001RD, BL, WH (Ref, P.13 thlou;.,h P.18)and |(ICP 02.020RD, BL., WH (Ref. P.21
through P.26)

l 1(2)PC-945A/B, 947A/B, 949A/B

Containment Pressure

ment v As—f ound Opuablllty !

Containme Pl'OCG'SS Pressure) As-Left Limits Limits Limits
) | Setpoint . As- As- 8 ) . . i
nt Pressure psig Setpoint Found | Loft B Low | High | Low | High Low | High §
Vde | oM vde | Vde | Vde | vde | Vde | Vde [

Vdc | Vdc #

Safety 5.0 017331 0.1743 1 0.1720 | 0.1746 | 0.1717 | 0.1749 8
Injection ' .
Containme
nt Spray 0.30671 03077 | 0.3054 | 0.3080 | 0.3051 | 0.3083 |

Logi

e Operability Limits o 1(2)-PC-945A, 947A, 949A <0.1749 Vdo (< 5.24 psig)
(Ref: Calculation PBNP-IC-17)
e Operability Limits » 1(2)-PC-945B, 9478, 9498 <0.3083 Vdc (<25.24 psig)
(Ref: Calculation PBNP-IC-17)

Per Section 9.9, to preserve the validity of this calculation’s results, this calculation requires that all future
calibrations of the equipment (addressed in this calculation) be performed using the M&TE indicated
below (or better). This table needs to be implemented in the indicated calibration procedures to provide
the calibrator with a list of acceptable M&TE equipment.

M&TE | Range l Accuracy
Current-to-Current Converters (output) and PPCS (Ref. P.1 and P.2)
Fluke 45 + 0.025 mAde
(fast rate) 0-100 mAde (+ 0.05 % RDG + 3 DG)
HP 34401 A 0-100 mAde *0.030 mAde

(£ 0.050 % RDG + 0.005% Range)

Current-to-Current Converters (input) (Ref. P.1 and P.2)
£0.000027 Vdc
HP 344017 0-1.0 Vde (£ 0.004 % RDG + 0.0007% Range)
+0.000236 Vdc
(£ 0.025 % RDG + 2 DG)
+0.000025 Vdc
(x0.003 % RDG + 2 DG)

Fluke 45 0-3.0 Vdc

Fluke 8842A 0-2.0 Vdc
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PART 1 - WALKDOWN REQUEST FORM

Calculation No. WEP-SPT-20-02-B; WEP-SPT-29-01-A, WEP-SPT-35-01-A;
2005-0028

Walkdown Location (Bldg/Elev/Room/Column Lines)
Simulator Office

Scope
Determine the minor divisions for the following control room indicators:

Steam Generator pressure

Containment narrow range pressure

Low head Sl flow

Containment air temperature (66’ elevation)
Containment sump B temperature

References:

Data Tolerance Requirements

' —
SaL Robert L, Marsh Signature /{'/N-rg/ 7}%%/@ Date 6-28 -03
Lead

PI-PB-029, ATTACHMENT 3 PAGE 1 of &
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PART 2 - WALKDOWN DATA COLLECTION FORM

Results

Photographs of the control room indicators listed in Part | were reviewed. The identification numbers
span, major divisions, and minor divisions for each indicator are as follows:

Steam Generator Pressure

The indicators checked are 1P1-468, 1P1-469, 1P1-479, 1PI-482A, 1PI-483A, 2P1-468, 2P]-469,
2P1-478, 2P1-479, 2P1-482A, and 2PI-483A. The span Is 0 to 1400 psig. The major divisions
correspond to 200 psig. The minor divisions correspond to 20 psig.

Containment Narrow Range Pressure

The indicators checked are 1PI-945, 1PI-947, P1-949, 2P1-945, 2P1-947 and 2PI-949. The spanis — 6
psig to 54 psig. The major divisions correspond to 10 pslg. The minor divisions correspond to 1 psig.

Low Head S| Flow
The indicators checked are 1FI-626A and 2F1-928, 2FI-626A and 2F1-928.

The span for indicators 1FI-626A and 2F1-626A is 0 to 4000 gpm. The major divisions correspond to
1000 gpm. The minor divisions correspond to 100 gpm.

The span for indicators 1F1-928 and 2F|-928 Is O to 2500 gpm. The major divisions correspond to 500
gpm. The minor divisions correspond to 50 gpm.

Containment Air Temperature (66' Elevation)

The indicators checked are 171-3292, 171-3293, 2T1-3292, and 2T1-3293. The spanh is 50°F to 350°F.
The major divisions correspond to 50°F, The minor divisions correspond to 5°F.

Containment Sump B Temperature

The Indicators checked are 1T1-3294, 1T1-3295, 2T)-3294, and 2T1-3295. The span is 50°F to 350°F.
The major divisions correspond to 50°F. The minor divisions correspond to 5°F.

/«l)cr"/’ (.MA/-;A m MW b-28-05"

Data Taker Name Signature Date
3
N ISR WUL @jjz;s)_og
Independent Verifier Name Signature Date

PI-PB-029, ATTACHMENT 3 PAGE 2 of a‘
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This calculation has determined the Parametric Values for Tech Spec surveillance. The following tables
illustrate the necessary modifications to the Control Room Logs (Ref. G.30 and G.31) to account for these
new values. The area within the bolded box represent the necessary changes, all other fields are provided
for convenience only.

Daily Logsheet

PBF-2034 Rev. 69 Control Room Log — Ul

Sequence: 317, Station: 482, 483, 484 Equipment ID: 1PI-945, 947, 949 U-1 Containment Pressure
318,319

Minimum: -1.0 Units: PSIG SI - REQUIRED Location: 44/CB/CR C-01
Maximum: 1.0 MISC: MODE 1,2,3,4,5,6 “TECH SPEC’ Appl DOW: Every
Shift Reading - Notes
11 | MIDS
2 | DAYS
3 | SWINGS
4 | EXTRA 1
5 | EXTRA?2
6 | EXTRA 3
7 | EXTRA 4

Special Instructions:
Containment pressure less than 0 psig may result in difficulty obtaining a satisfactory hatch door test.

If containment pressure is grcater than 1 psig then ensure containment pressure as read on PPCS P-945, P 947, P-949 er-as-read

is less than or equal to +-4-psig-1.3 psig.
LCO 3.6.4.A, modcs 1-4 is not met if the following conditions are true:

-Containment pressure as read on control board instruments indicate greater than 1 psig, AND

-Containment pressure as read on PPCS P 945 P- 947 P- 949 OR—as%ad—by—l&G#em—thmst;tmenHaeks mdlcatcs greater than
erequat-te-+4-psig 1.3 psig, PP b ND-I4 pavatlable-to-read

Reference 1&C callup PB0 1&C Mlscellancous Callup PBO 24 Loss of PPCS Data Takmg

Parametric values for modes {-4, TS acceptance criteria is >=—1-psig-minimum-and-abevestated-maxirum,
2 -1 psig and <1 psig
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Daily Logsheet

PBF-2035 Rev. 69 Control Room Log — U2

Sequence: 318, Station: 465, 467, 468 Equipment ID: 2PI-945, 947, 949 U-1 Containment Pressure
319, 320 :
Minimum; -1 Units: PSIG SI REQUIRED Location: 44/CB/CR C-01
Maximum: 1 MISC: MODE 1,2,3,4,5,6 ‘TECH SPEC’ Appl DOW: Every
Shift Reading - Notes
1 | MIDS
2 | DAYS )
3 | SWINGS
4 | EXTRA |
|5 |EXTRA2
6 | EXTRA 3
7 | EXTRA 4

Special Instructions:
Containment pressure less than 0 psig may result in difficulty obtaining a satisfactory hatch door test.

If containment pressure is greater than 1 psig then ensure containment pressure as read on PPCS P-945, P-947, P 949 er-as+ead
by 1&Cfrom-the-instrument-racks-is less than or equal to 1:4-psig 1.3 psig.
LCO 3.6.4.A, modes 1-4 is not met if the following conditions are true:

-Containment pressure as read on control board instruments indicate greater than 1 psig, AND

-Containment pressure as read on PPCS P- 945 P- 947 P-949 QR—aHead-by—}&G-ffem—the—mstfaﬂwm—Faeks mdlcates greater than

1.3 psig, OR R ble-to-read
Reference I&C callup PBO 1&C Mlscellancous Callup PBO-24 Loss of PPCS Data Takmg

Parametric values for modes 1-4, TS acceptance criteria is M—pﬁgmmnum-aﬂd—abeve-s&a&ed-ma*mmn-

psig and <1




ENCLOSURE 5

NEXTERA ENERGY POINT BEACH, LLC
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

LICENSE AMENDMENT REQUEST 261
EXTENDED POWER UPRATE
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

AUXILIARY FEEDWATER PUMP LOW SUCTION PRESSURE
SERVICE WATER SWITCHOVER AND
PUMP TRIP INSTRUMENT LOOP UNCERTAINTY AND SETPOINT CALCULATION

.87 pages follow
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1.0 BACKGROUND, PURPOSE, AND SCOPE OF CALCULATION

1.1

1.2

Background

ECs 13400 through 13407 installs new MDAFW pumps, modifies controls for the
existing TDAFW pumps and converts the existing MDAFW pumps to Standby Steam
Generator (SSG) feed pumps. The SSG feed pumps are used in normal startup and
shutdowns, receive no automatic start signals and are tripped on signals that would
automatically initiate AFW flow.

The new MDAFW pumps will have their own connection to the Condensate Storage
Tanks. This connection will be separate from the TDAFW pumps connection to the
Condensate Storage Tank.

The Auxiliary Feedwater (AF) System automatically supplies feedwater to the steam
generators to remove decay heat from the Reactor Coolant System upon a loss of normal
feedwater supply. The AF system consists of two independent pump systems per unit;
Motor Driven (MD) AFPs (1P-53 and 2P-53, and steam turbine-driven (TD) AFPs (1P-
29 and 2P-29). '

The normal source of water for the AFP is the Condensate Storage Tank (CST), and the
safety-related supply is the Service Water (SW). The switch from the normal suction
supply to the safety related supply is done automatically or manually.

A pressure transmitter is installed on the suction side of each AF pump that monitors
AFP suction pressure. This pressure transmitter will initiate the switch to the safety
related supply and trip of the pump on low suction pressure if the switchover was not
successful to prevent pump damage. Additionally, an alarm before trip function provides
annunciation prior to a trip and in the main control room.

The low-low suction SW switchover/pump trip and low suction alarm functions
associated with each AFP are provided by a setpoint controlled bistable unit downstream
of the Low Suction Pressure Transmitter, which provides a switchover/trip and alarm
output. The outputs of each bistable unit are connected to a Time Delay Relay (TDR).
The output of the bistable is delayed in order to minimize spurious switchovers/trips
caused by normal transient drops in suction pressure during plant startup. The time delay
function for the low suction pressure switchover/trip is evaluated in Calculation 97-0211,
“AFW Pump Low Suction Pressure Trip Time Delay Relay Uncertainty Calculation”.

The AF pump low suction pressure trip is a safety-related function per Passport
equipment search.

Purpose

The purpose of this minor revision is to determine the instrument uncertainties, TDAFW
Pump Low Suction Pressure Alarm Setpoint, and Low Suction Pressure
Switchover/Pump Trip Setpoint associated with the Turbine-Driven Auxiliary Feedwater
Pump (AFP) Low Suction Pressure Switchover/Trip instrument loop.
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-A subsequent minor revision will be prepared to evaluate the MDAFW pump low suction

pressure switchover/trip and alarm uncertainties and setpoints

The low suction pressure trip circuits for the Standby Steam Generator (SSG) pumps are
not modified. Uncertainties and setpoints for these circuits determined in revision 2 of
this calculation remain valid. ;

Because the Low Suction Pressure Switchover/Trip is a safety-related function and is
required to operate during/after a design basis event, this calculation will determine
uncertainties for accident environmental conditions.

The results of this calculation, along with the results of I&C Calculations 97-0211 and
PBNP-IC-42, are used as input to Calculation 97-0215 to ensure that sufficient water
(including water pumped during thé switchover/trip time delay) is available to supply the
AFPs to allow an orderly switchover to the safety related supply or automatically trip if
the switchover is unsuccessful following a loss of CSTs, thus preventing damage to the
pump. (See Section 10.0).

Purpose of This Revision

This minor revision supports the modifications to the TDAFW low suction pressure
switchover/trip circuits in EC-13407. The existing trip/alarm and indication will split
into two loops:

1. SW Switchover/Pump Trip and alarm scaled from 0-30 psig (Sectibns 5.1.5 and
9.4.6).
2. Suction pressure indication scaled from 0-100 psig (Sections 5.1.5 and 9.4.6).

Since the suction pressure indication loops are not Reg. Guide 1.97 Cat 1 Type A
variables and since they are no longer a part of the suction pressure trip alarms circuits,
their uncertainties and setting tolerances are not addressed in this minor revision.
Moreover, the parallel instrumentation legs fed by the pressure transmitters (e.g. control
board indication and PPCS input) were not addressed in previous revisions of this
calculation.

This minor revision creates imposed conditions of the design of EC-13407

Scope

The scope of this calculation is listed below:

> Determine uncertainties for the AFP Suction Pressure Switchover/Trip
Instrumentation (excluding Time Delay Relay).

» Evaluate the Low Suction Pressure Alarm setpoint and the Low-low Suction .
Pressure Switchover/Trip Setpoint for the AFP.
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1.5 Instrumentation Evaluated
This calculation evaluates the plant equipment listed in the table below (with the
exception of the pumps). See Sections 6.2, 6.3 and 6.4 of this calculation for instrument
specifications, parameters, ranges and loop configurations.
Table 1.5-1: Instrumentation List
Pressure Current-to- Voltage-to- Switchover &
Pump Transmitter Yoltage Current Trip / Alarm’
- Converter Converter Bistable
1P-29 Steam 1PC-4044-L
driven 1PT-4044A 1PQ-4044 1PM-4044-3 1PC-4044-LL
2P-29 Steam - 2PC-4044-L
driven 2PT-4044A 2PQ-4044 2PM-4044-3 2PC-4044-LL
1.6  Superseded Station Calculations

» Determine Acceptable As-Found / As-Left Calibration Tolerances for AFP
Suction Pressure Instrumentation.

None
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20 ACCEPTANCE CRITERIA

This calculation determines the following:

e The adequacy of Limiting Trip Setpoints (LTSP) for the TDAF Low-Low Suction
Pressure Pump Switchover/Trip as added by the Extended Power Uprate

The LTSP is acceptable if the following criteria are met:

The calculated setpoint (SP) is established to ensure that the instrument channel pump
trip initiation, i.e., actuation of the Time Delay Relay (see Calculation 97-0211) occurs
before the AL is reached. The SP will be compared to the LTSP to ensure that the LTSP
< SP (for increasing process) or the LTSP > SP (for decreasing process).

o The adequacy of existing Field Trip Setpoints (FTSP) for the TDAF Low-Low Suction
Pressure Pump Switchover/Trip as added by the Extended Power Uprate

The FTSP is acceptable if the following criteria are met:

The calculated setpoint (SP) is established to ensure that the instrument channel pump
trip initiation, i.e., actuation of the Time Delay Relay (see Calculation 97-0211) occurs
before the AL is reached. The SP will be compared to the FTSP to ensure that the FTSP
< SP (for increasing process) or the FTSP > SP (for decreasing process). In addition, the
FTSP must provide sufficient margin to ensure that the LTSP is protected.

o - The adequacy of existing Field Trip Setpoints (FTSP) for Low Suction Pressure Pump
Alarm
The FTSP is acceptable if the following criteria are met:

1) The SP will be compared to the FTSP to ensure that the FTSP < SP (for increasing
process) or the FTSP > SP (for decreasing.process).

2) The FTSP is 0.5 psig above the AFP Low-Low Suction Pressure Switchover/Trip
Setpoint
¢ Uncertainties for the AFP Suction Pressure Instrumentation
All uncertainty results are deemed acceptable so long as they are calculated in accordance

with Point Beach Nuclear Plant’s Instrument Setpoint Methodology (Ref. G.1). Any
deviations from this methodology are noted where applicable.



3.0

ABBREVIATIONS
3.1 AL
32" AF
33 AFP
3.4 AV
3.5 BAF
3.6 BAL
3.7 COT
3.8 CST
39 EOP
3.10  FSAR
3.11  FTSP
3.12  1VAF
3.13  IVAL
3.14 LSSS
3.15 LTSP
3.16 M&TE
3.17 NPSH
3.18 PBNP
319 PL
320 PS
321 PT
322 RAD
323 SAF
324 SAL
325 SP
326 SW
3.27 SRSS
328 SSG
329 TLE
330 URL
331 VIAF
332 VIAL
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- Analytical Limit

Auxiliary Feedwater

Auxiliary Feedwater Pump
Allowable Value '
Bistable As-Found Tolerance
Bistable As-Left Tolerance
Channel Operational Test
Condensate Storage Tank
Emergency Operating Procedures

- Final Safety Analysis Report

Field Trip Setpoint

Current-to-Voltage Converter As-Found Tolerance
Current-to-Voltage Converter As-Left Tolerance
Limiting Safety System Setting

Limiting Trip Setpoint

Measurement and Test Equipment

Net Positive Suction Head

Point Beach Nuclear Plant

Process Limit

Process Span

Pressure Transmitter (Section 6.6) /Pressure Tester (remainder of calc)
Radiation Absorbed Dose

Sensor As-Found Tolerance

Sensor As-Left Tolerance

Calculated Setpoint

Service Water

Square Root of the Sum of the Squares

Standy Steam Generator

Total Loop Error

Upper Range Limit

Voltage-to-Current Converter As-Found Tolerance
Voltage-to-Current Converter As-Left Tolerance
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4.0 REFERENCES

The revisions and/or dates of the References per this section are current as of 5/24/2009.

4.1

4.2

General

G.1

Point Beach Nuclear Plant Design & Installation Guidelines Manual DG-101,
“Instrument Setpoint Methodology”, Rev. 4

G.2  Bechtel Corporation Specification No. 6118-M-40, Rev. 1, “Spe01ﬁcat10n for
Heating, Ventilating, and Air Conditioning Controls.” ,

G.3 WCAP-8587, Rev. 6-A, “Methodology for Qualifying Westinghouse WRD
Supplied NSSS Safety Related Electrical Equipment”, dated March 1983

G.4 Point Beach Nuclear Plant FSAR:
e Section 9.8.1 (dated 2008)
+ Section 9.5 (dated 2008)
e Section 11.6.2 (dated 2008)

“G.5. Not used.

G.6.  Walkdown, Pressure Transmitter Elevation and Pressure Tap Elevation
(Attachment A)

G.7  ASME Steam Tables for Industrial Use (Version 1997), Copyright 2000.

G.8  PBF-2032, Rev. 90, “Operations Daily Logsheet”

G.9 WE Letter NPC-28077 to NRC, “Response to NUREG-0737”, dated 9/14/81

G.10  Letter NRC 200-0030, dated April 7,2009, “License Amendment 261, Extended
‘Power Uprate” . :

G.11  Walkdown, ICTI-621 and ICTI-797 Readability (Attachment C)

Drawings

D.! Bechtel 6118, Dwg. M-217, Sht. 1, Rev. 84, “P&ID Aux1hary Feedwater
System”, Point Beach N.P., Unit 1&2

D.2 Bechtel 6118, Dwg. M-217, Sht. 2, Rev. 22, “P&ID Auxiliary Feedwater
System”, Point Beach N.P., Unit 1&2

D3 Foxboro 62550, Dwg. CD1-15-1, Rev. 0, “Point Beach N.P., Unit 1 Connection

Diagram — Rack 1C171B-F/1C197”
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D.4  Foxboro 62550, Dwg. CD2-15-1, Rev. 1, “Point Beach N.P., Unit 2 Connection
Diagram — Rack 2C173B-F/2C-197”

D.5 Not Used.

D.6 Not Used.

D.7 977-82, Sheet 10, Rev. 9, “Cable Spreader Room Air Conditioning System Rack
C58” (available in Passport as 0082).

Procedures

P.1 1ICP 04.003-5, Rev. 12, “Auxiliary Feedwater Flow and Pressure Instruments
Outage Calibration”, 8/30/05

P2 2ICP 04.003-5, Rev. 13, “Auxiliary Feedwater Flow and Pressure Instruments
Outage Calibration”, 8/30/05

P3 1ICP 04.032-1, Rev. 15, “Auxiliary Feedwater System and Charging Flow
Electronic Outage Calibration”, 11/15/05

P4 2ICP 04.032-1, Rev. 13, “Auxiliary Feedwater System and Charging Flow
Electronic Outage Calibration”, 11/15/05

PS5 Not Used.

P.6 Not Used.

pP.7 ICI 12, Rev. 8, “Selection of M&TE for Field Calibrations”

Vendor

V.1 Not Used.

V.2 Foxbbro Spec 200 Composite Manual, PBNP VTM # 00580, Rev. 8, Foxboro
Technical Information, TI 2A1-130, dated October 1977, “Current-to-Voltage
Converters”

V.3 Foxboro Spec 200 Composite Manual, PBNP VTM # 00580, Rev. 8, Foxboro
Technical Information, T1 2A0-130, dated October 1977, “Voltage-to-Current
Converters, Model 2A0-VAI, Isolated, 4 to 20 mAdc, Adjustable Span & Zero”

V.4 Foxboro Spec 200 Composite Manual, PBNP VTM # 00580, Rev. 8, Foxboro
Technical Information, TI1 2AP-100, dated March 1977, “Spec 200 Nest Alarms”

V.5 Johnson Controls Temperature Composite Book 2, VIM # 00309B, Rev. 5,

V.6

dated 8/15/94 — T-4000 Series Pneumatic Room Thermostats (Tab — Thermostats
& Thermometers).

User Guide HP 34401 A Multimeter, VTM 01692, Rev. 0
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V.7 Rosemount Model 3051N Smart Pressure Transmitter for Nuclear Service, __
Reference Manual 00809-0100-4808, Rev. CA, June 2008, PBNP VTM # 01826.

Calculations

C.1 " Calculation 97-0172, Rev. 2, “Available Water in Volume of Piping to the
Auxiliary Feedwater Pumps Following Pipe Break at Elevation 25-6”

C.2 Calculation 2003-0062, Rev. 2, “AFW Pump NPSH Calculation and Condensate
Storage Tank Required Fluid to Prevent Vortexing.”, including 2003-0062-002-A
and 2003-0062-002-B.

C3 Calculation No. M-8992-02.TM, “Thermal Modes Evaluation Report for Point
Beach-Units 1&2”, Appendix L, Rev. 1
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50 ASSUMPTIONS

5.1 Validated Assumptions

5.1.1

5.1.2

1t is assumed that the environmental conditions in the Auxiliary Feedwater Pump
Room (in the Control Building) are similar to the conditions inside the Auxiliary
Building.

Basis: Section 2.1 of Bechtel Specification 6118-M-40 (Ref. G.2) does not
specifically identify environmental conditions for the Auxiliary Feedwater Pump
Room. Descriptions of the various plant HVAC systems and their controls are
provided in Section 3.0 of Ref. G.2. A comparison of the description of the AF
Pump Room ventilation to that of the areas listed in Section 2.1 indicates that the -
air conditioning features make this area comparable to the Auxiliary Building,
Also, a review of PBF-2032 Daily Logsheet, page 59, (Ref. G.8) verifies that the
maximum temperature inside the Auxiliary Feedwater Pump Room is the same

as the maximum temperature inside the Auxiliary Building,

It is assumed that the maximum temperature (for accident conditions) in the
Auxiliary Feedwater Pump Cubicle Area is 120 °F.

Basis: Table 6-1 of WCAP-8587 (Reference (.3) states that “abnormal operating

' parameters” apply to areas outside of containment when the HVAC System is non-

safety related, resulting in a maximum temperature of 120 °F and humidity of 95%.

The Auxiliary Feedwater Pump Area HVAC system is non-safety related (Per
Section 9.5 of Ref. G.4). Therefore, 120 °F is used as the maximum operating
temperature in the Auxiliary Feedwater Pump Cubicle Area.

It is assumed that the maximum environmental temperature of the Control Room
and Computer Room instrumentation is 120 °F.

Basis: Table 6-1 of WCAP-8587 (Reference G.3) states that when the HVAC is
non-safety related, a temperature of 120 °F (loss of chiller) should be used. Since
the Control Room and Computer Room HVAC System chiller is not powered
from an essential power bus, the Control Room and Computer Room HVAC
System is considered a non-safety related system.
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It is assumed that the As-Left setting tolerances for the instruments evaluated in

Steam Driven Pump Suction Pressure Instrumentation

Pressure
Transmitters
1(2)PT-4044A

1I/V Converters
1(2)PQ-4044

V/1 Converters
1(2)PM-4044-3

Switchover & Trip / Alarm
Bistable Units

1(2)PC-4044-LL
(Switchover /
Trip)

1(2)PC-4044-L
(Alarm)

+ 0.04 mAdc

+0.050 Vdc

+0.08 mAdc

+0.020 Vdc

+ 0.03 mAdc

Basis; These As-Left setting tolerance values have historically provided acceptable
instrument performance and consistency in the calibration program for similar
instruments installed throughout the plant. These values are routinely achievable
for the installed instruments, and are consistent with safety limits and test *
equipment capability. They are currently used in practice at the station, and
implemented by calibration procedures P.1 — P.4. As-Found setting tolerances are
to be determined in this calculation (see Section 8.5).

5.1.5 It is assumed that documents P.1,P.2,P.3,P4,D.2,D.3, D.4 and all impacted
equipment will be modified to incorporate the changes per EC-13407 and minor

revisions of this calculation.

Basis: This minor revision creates an imposed condition for EC 13407 to install
the pressure transmitters 1PT-4044A and 2PT-4044A which will function as the
switchover/pump trip/alarm pressure transmitters. The transmitters installed by
EC 13407 replace the pump trip and alarm functionality of existing transmitters
(1PT-4044 and 2PT-4044) ranged from 0 - 100 psig with transmitters ranged
from 0-30 psig to recapture uncertainty in order to provide the required CST
level and have significant margin in the water volume. The existing transmitters
1PT-4044 and 2PT-4044 are required to provide indication. The results of this
calculation are only valid upon installation of the steam driven pump suction
pressure instrumentation according to the changes documented in EC 13407 and
this minor revision.

5.2  Unvalidated Assumptions
5.2.1 This calculation creates an imposed condition requiring transmitters 1PT-4044A
and 2PT-4044A to be installed at an elevation 12.08 or higher and orientation

such that the Analytical Limit calculated in Section 6.6 is conservative and
remains valid.
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The AFP Suction Pressure Instrumentation Loops that are analyzed in this calculation are
shown in block diagram format in the figures (below), and are explained in more detail in
Sections 6.2 and 6.3.

6.2  Loop Block Diagram

The block diagram below (Fig. 6.2-1) shows the component configuration for the AF
loops addressed in this calculation. The block diagram below (Fig. 6.2-2) shows the
component configuration for the AF loops in the previous revisions of this calculation.

Although not addressed in this calculation, the time delay relay that succeeds the SW
switchover suction pressure bistable in each loop is shown for completeness (these time
delay relays are addressed in 97-0211, “AFW Pump Low Suction Pressure Trip Time
Delay Relay Uncertainty Calculation™). Other parallel instrumentation legs fed by the
pressure transmitters (e.g. control board indication and PPCS input) are not shown, as
they are not involved in the Low Suction Pressure Switchover/Alarm/Trip functions
addressed in this calculation. '

Figure 6.2-1
Steam Driven AF Pump Low Suction
Pressure Instrumentation Post EC 13407

|
P Current -to- Voltage -{o- : :
ressure Voltage Current ! ‘Bistable Suction
e A Converter  ["™1  Converter | 1(2)PC -4044 L [T Pressure
1(2)PT -4044 1(2)PQ - 4044 1(2)PM - 4044 -3 ! ! Lo Alarm
| I
| \
r——————- : :' _ Low Suction
Bistable : Time Delay : : ! " Pressure Trip
. »{ 1(2)PC -4044 -LL Rela !
AFW Pump Cubicles (2) ! 1(2)62 _2044 : ! | o Lo-Lo Trip
( Control Bullding ) ] R ; T Alarm
e ! o
: Computer Room ! Control Room
i
1
1
|
____________ i
I Time Del : |
SW Isolation ! ml\:elafl nd i |
Valve 3 I
1(2) AF — 4006 * L1(2)62-4006 : :
]
i



Steam Driven AF Pump Low Suction

Figure 6.2-2
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Pressure Instrumentation Prior to EC 13407

Bistable ;

Pressure Current -to- Voltage -to- E
i . Voltage Current b
Tran§rm|tter Converter —— o eer L~

1(2) PT -4044A 1(2)PQ -4044 1(2)PM - 4044 -3 E

i

_______ |

. T

Bistable 1 Time Delay 'I I:

AFW Pump Cubicles - 1(2)PC -4044 -LL —>‘: - l;;la)‘;o44 ) E

( Control Building ) ' 162 - ;
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Suction

1(2)PC-4044 -L [ Pressure

Lo Alarm

» Low Suction

pressure Trip

o LO-LOTrip

Computer Room

Alarm
Control Room

The'following table identifies each component shown in Figures 6.2-1 for the AFW
Pump Low Suction Pressure Switchover/Trip instrument loops, and provides the
associated equipment information for use throughout this calculation.

Table 6.3-1: Steam Driven AF Pump Suction Pressure Instrumentation

N-2AP+ALM-AR

1(2)PC-4044-LL

Equipment Tag
Component Model Number Reference(s)
. Rosemount
Transmitter 3051NG3A02A 1 JH2B2 1(2)PT-4044A V.7,D.3,D4
Loop Power Supply /
Current-to-Voltage Foxboro N-2AI-12V 1(2)PQ-4044 D3,D4
Converter .
Voltage-to-Current | gy 010 N-2AO-VAI | 1(2)PM-4044-3 D.3,D.4
Converter
Foxboro 1(2)PC-4044-L
Bistable Units D.3,D4
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Transmitter Operating Spans

The calibrated transmitter range is 0 - 30 psig (Sections 5.1.5 and 9.4.6). The output is a 4-
20 mAdc signal (References P.1 and P.2). The Upper Range Limit (URL) is 1000 inH20
(Ref. V.7). The conversion factor from psig to inH2O is determined at 68 °F and 14.7
psia. This is consistent with the standard temperature and pressure used for calibration.
Converting the URL from inH20O to psig:

Where 1 psig =27.729 inH20

URL = 1000 inH20 * (1 psig / 27.729 inH20)
URL = 36.063 psig

Environmental Considerations

Per Ref. G.9, the AF Pump Suction Pressure Trip instrumentation loops are required to
trip the corresponding AF Pump when suction pressure is inadequate. This is a pump
protection feature used to control switchover from the normal AFP Supply (Condensate
Storage Tank) to the alternative supply (Service Water). This function is safety related.
The associated Low Suction Pressure Alarm function is not safety related. However, this
calculation conservatively treats this function as safety related also.

6.5.1 Control Building (Auxiliary Feed Pump Room)
As shown in Figure 6.2-1 (and per References P.1 — P.4), the Steam Driven Pump
Suction Pressure transmitters and rack components (except for 1(2)PC-4044-L)

are located in the AF Pump Cubicles in the Control Building.

Accident Conditions

The minimum design temperature for the Auxiliary Building HVAC system (per
Section 3.9.h of Ref. G.2) is 60 °F during winter. Therefore, per Assumption
5.1.1, 60 °F is taken as the minimum temperature for the Control Building Aux.
Feed Pump Cubicle area.

Per Assumption 5.1.2, accident conditions in the Aux. Feed Pump Cubicle area
will not exceed a temperature range of 120 °F, and a maximum relative humidity
of 95%. Therefore, a maximum temperature of 120 °F and a maximum humidity
0f 95% are used for accident environmental conditions in this area.

While the Aux. Feed Pump Cubicle area is subject to the accident conditions
described in the previous paragraph, these accident conditions do not include
elevated radiation levels, as this area is not part of the Radiologically Controlled
Area (RCA) at the station. Therefore, the 40-Year Dose of less than 400 RADs -
taken for Normal Conditions - is also applicable to accident environmental
conditions for the Aux. Feed Pump Cubicle area.



Calculation No. 97-0231
Revision 002-B -
Page 17 of 74

Table 6.5-1: Aux. Feed Pump Cubicie Area Environmental Conditions

- Minimum Maximum Humidity Radiation
Conditions Temp. Temperature (%) (RADs)
o (1]
(°F) CF)
Accident 0 1 120 95 Less than 400
(40-year dose)

6.5.2 Main Control Room /Computer Room

The AFP Suction Pressure Instrument rack components for the Low Pressure
Alarm Bistable (1(2)PC-4044-L) for the Steam Driven Pumps is located in the
Computer Room (Per References P.3 — P.4).

The Control Room HVAC System controls the temperature of the Control Room
and the Computer Room at 75 °F per Ref. G.2. Per Reference G.4, the
temperature can vary +/-10 °F, resulting in a minimum temperature of 65 °F.
This temperature variation is supported by the fact that the Johnson Controls T-
4002-202 thermostat (Ref. D.7) in the Control Room is capable of controlling the
room temperature (Ref. V.5) within these bounds. In accordance with Section
3.3.4.7 of Reference G.1, a minimum temperature of 65 °F is chosen for the
components in the Main Control Room and Computer Room.

Per Assumption 5.1.3, a maximum Control Room /Computer Room temperature
of 120 °F is chosen for the subject instrument loops. This maximum temperature
corresponds to environmental conditions associated with a loss of the Control
Room HVAC cooling unit. The choice of this maximum temperature is justified
by the intended function of the AF Pump Suction Pressure Switchover/Trip (i.e.
this function is safety related, and is required to operate correctly under
compromised environmental conditions caused by a loss of the HVAC cooling
unit).

The Control Room humidity of 95 % (95% R.H. due to loss of HVAC chiller) is
documented in Table 6-1 of Ref. G.3.

FSAR Section 11.6.2 (fifth paragraph) (Ref. G.4) states that the Control Room is
in Zone I and Table 11.6-1 states the maximum dose rate in Zone 1is 1.0

mrem/hr.

Table 6.5-2: Control Room Environmental Conditions

Min. Max. Humidity | Radiation
Temperature Temperature o
Safety Related CF) CF) (%) (mrem/hr)

65 120 95 1.0
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Analytical Limit

The elevation in the Auxiliary Feedwater (AF) pump suction pipe at which the low
suction pressure alarm /switchover/trip initiation will occur, i.e., actuation of the Time
Delay Relay (see Calculation 97-0211) can be determined by the following equation:

EL Trip = (P Trip * CF) + ELPT

where:

EL Trip = FElevation in the AF pump suction piping where sw1tchover/tr1p

initiation must occur.

P Trip = Corresponding AF pump low suction switchover/trip initiation
pressure.

CF = Conversion factor from fluid height (ft) to pressure (psig).

EL PT = Elevation of the AF pump suction pressure transmitters.

The Analytical Limit (AL) is the minimum pressure at which the switchover/trip
initiation (actuation of the Time Delay Relay) must occur. This value is also considered
P Trip. Therefore, rearranging the above formula to solve for the pressure trip setpoint (P
Trip) determines the Analytical Limit:

, : 144in.”
AL =P Trip = (EL Trip - EL PT)/CF; where CF=v @R ———ftz—
Note: The conversion factor (CF) from fluid height to pressure is determined at 40 °F

and 14.696 psia. This will result in the most conservative (higher) trip pressure setpoint
(Reference G.7).

The AF Pump low suction pressure switchover/trip performs two functions:

1).To protect the pump from low NPSH conditions, and
2) To protect the pump from a loss of suction.

Calculation 2003-0062 (Reference C.2) determines that the lowest possible water level
(NPSH) for the AF system is El. 19.8 feet. This height can be considered as the elevation
at which the pump protection trip must occur, or EL Trip, to protect the pump from low
NPSH conditions.

Calculation 97-0172 (Reference C.1) determines that, in the case of a seismic or tornado
induced failure of the suction pipe, a minimum volume of 512 gallons in the protected
piping (corresponding to El. 24,17 feet) is available to maintain protection to the AF
pumps. This elevation in the AF piping is selected as the point where the switchover/trip
initiation must occur. The minimum volume in the protected piping corresponding to EL
24.17 ft is used as an input to Calculation 97- 0215 for ensuring that sufficient water
(including water pumped during the associated switchover and trip time delays) is
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available to supply the AFPs until they automatically switchover/trip, thus preventing
damage to the pump (See Section 10.0).

The bounding analytical limit for the pump suction switchover/trip initiation is:
EL Trip =24.17 ft
Per Reference G.6:

EL 1PT 4044 =12.08 ft.
EL 2PT 4044 =12.46 ft.

Note: Because the elevation of the pressure transmitter (EL PT) is subtracted from the
elevation of the switchover/trip (EL Trip), and instrument loop instantiates action on
decreasing signal (pressure),selecting the lowest elevation will result in a larger
difference in height, thus generating a larger pressure value thereby ensuring a more
conservative value . Therefore, the Analytical Limit is calculated only for the height of
12.08 ft. The generated value is conservatively utilized for all transmitters. Also, friction
drop associated with the Analytical Limit creates a conservative (early) switchover/trip
initiation and is therefore ignored in this calculation.

Substituting from above:

. . ' _ 3, 144in’
P Trip = (EL Trip - EL PT) / CF; CF = 0.016019ft"/1b- o
t
. (Reference G.7)
P Trip =(24.17 ft - 12.08 ft) / (CF); CF =2.30674 ft-in > /b
P Trip = (12.09 ft) / (2.30674 ft/psig) CF =2.30674 ft/psig
P Trip =5.241 psig

From above, P Trip is equal to the Analytical Limit. Therefore:

AL = 5.241 psig
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7.0 METHODOLOGY

7.1

Uncertainty Determination

The uncertainties and loop errors are calculated in accordance with Point Beach Nuclear
Plant’s Instrument Setpoint Methodology, DG-I01 (Ref. G.1). This methodology uses
the square root of the sum of the squares (SRSS) method to combine random and
independent errors, and algebraic addition of non-random or bias errors. Clarifications to
this methodology are noted below:

A)

B)

Treatment of 95/95 and 75/75 Values

The use of 95/95 values versus 75/75 values is dependent upon the instrument
loop’s “category” as defined by Section 3.1 of Ref. G.1. Per Section 3.1 of
Reference G.1, the devices evaluated in this calculation are classified as Category
A - “RPS / ESF Technical Specification Setpoint Instrument loops and RG 1. 97
Type A”. This classification corresponds to a loop uncertainty expressed as a
95/95 value (95% probability at a 95% confidence level).

Based on the Category A classification (and based on the significance of the
suction pressure switchover/trip function), the total loop uncertainty will be
reported as a 95/95 value.

Treatment of Significant Digits and Rounding

This uncertainty calculation will adhere to the rules given below for the treatment
of numerical results.

1. For values less than 10°, the rounding of discrete calculated instrument
uncertainties (e.g. reference accuracy, temperature effect, etc.) should be
performed such that the numerical value is restricted to three (3) or less digits
shown to the right of the decimal point.

For example, an liﬁéértainty calculated as 0.6847661 should be listed (and
carried through the remainder of the calculation) as 0.685.

An uncertainty calculated as 53.235487 should be listed (and carried through
the remainder of the calculation) as 53.235.

2. For values less than 10°, but greater than or equal to 10%, the rounding of
discrete calculated instrument uncertainties (e.g. reference accuracy,
temperature effect, etc.) should be performed such that the numerical value is
restricted to two (2) or less digits shown to the right of the decimal point.

For example, an uncertainty calculated as 131.6539 should be listed (and
carried through the remainder of the calculation) as 131.65.
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3. For values greater than or equal to 10°, the rounding of discrete calculated
instrument uncertainties (e.g. reference accuracy, temperature effect, etc.)
should be performed such that the numerical value is restricted to one (1) or
less digits shown to the right of the decimal point.

For example, an uncertainty calculated as 2251.4533 should be listed (and
carried through the remainder of the calculation) as 2251.5.

4, For Total Loop Uncertainties, the calculated result should be rounded to the
numerical precision that is readable on the associated loop indication or
recorder. If the loop of interest does not have an indicator, the Total Loop
Error should be rounded to the numerical precision currently used in the
associated calibration procedure for the end device in that loop (e.g. trip unit or
alarm unit).

5. For calibration tolerances, the calculated result should be rounded to the
numerical precision currently used in the associated calibration procedure.

These rules are intended to preserve a value’s accuracy, while minimizing the
retention of insignificant or meaningless digits. In all cases, the calculation
preparer shall exercise judgment when rounding and carrying numerical values,
to ensure that the values are kept practical with respect to the application of
interest. '

Seismic Considerations (Seismic versus Harsh Environment)

Per Reference C.1, the AF Pump Suction Pressure Transmitters are designed to
detect a loss of pump supply water source due to a piping failure, caused by a
seismic or tornadic event. Therefore, this calculation considers seismic plant
conditions.

Per Reference G.1, Section 3.3.3.10, harsh environments associated with accident /
post-accident conditions are not considered coincident to a seismic or tormado
event. However, in the case of the AF Pump Suction Pressure Instrument loop, a
pump trip protects a safety-related function from a non-safety related piping
failure. Since the non-safety related section of AF piping cannot be relied upon to
function in the event of an accident, it is reasonable to consider a non-safety related
piping failure during or after an accident.

Therefore, this calculation takes exception to Section 3.3.3.10 of Reference G.1
and considers harsh environmental conditions coincidental to a seismic or tornado
event.
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Per Reference G.1, the device uncertainties to be considered for accident and
adverse (seismic event) environmental conditions include the following:

Sensor Accuracy

Sensor Drift

Sensor M&TE

Sensor Setting Tolerance
Sensor Power Supply Effect
Sensor Temperature Effect
Sensor Humidity Effect
Sensor Radiation Effect
Sensor Seismic Effect
Sensor Static Pressure Effect
Sensor Overpressure Effect

Current-to-Voltage Converter Accuracy
Current-to-Voltage Converter Drift
Current-to-Voltage Converter M&TE
Current-to-Voltage Converter Setting Tolerance
Current-to-Voitage Converter Power Supply Effect
Current-to-Voltage Converter Temperature Effect
Current-to-Voltage Converter Humidity Effect
Current-to-Voltage Converter Radiation Effect
Current-to-Voltage Converter Seismic Effect

Voltage-to-Current Converter Accuracy
Voltage-to-Current Converter Drift
Voltage-to-Current Converter M&TE
Voltage-to-Current Converter Setting Tolerance
Voltage-to-Current Converter Power Supply Effect

Voltage-to-Current Converter Temperature Effect -

Voltage-to-Current Converter Humidity Effect
Voltage-to-Current Converter Radiation Effect
Voltage-to-Current Converter Seismic Effect

Bistable Accuracy

Bistable Drift

Bistable M&TE

Bistable Setting Tolerance
Bistable Power Supply Effect
Bistable Temperature Effect
Bistable Humidity Effect
Bistable Radiation Effect
Bistable Seismic Effect

Process Error
Bias Terms

(Sa)
(Sd)
(Sm)
(Sv)
(Sp)
(St)
(Sh)
(Sr)
(Ss)
(Sspe)
(Sope)

(IVa)
(avd)
(IVm)
(Ivv)
(IVp)
vy
(IVh)
V)
(Vs)

(V1a) -
(VId) '

(VIm)

(V1v)

(Vip)

%4

(VIh)

(VIr)

(Vls)

(Ba)
(Bd)
(Bm)
(Bv)
(Bp)
(BY)
(Bh)
(Br)
(Bs)

(PE)
(Bias)

Per Section 3.3.3.13 of Reference G.1, the uncertainties listed above are considered
2 sigma (95% probability/95% confidence) unless otherwise specified.
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7.1.2 Total Loop Error Equation Summary (TLE)

The general equation for total instrument loop error is found in Ref. G.1. This
methodology uses the square root of the sum of the squares (SRSS) method to
combine the applicable random and independent errors, and algebraic addition of
non-random or bias errors (of like sign).

7.1.2.1 Steam Driven Pump Switchover/Trip Total Loop Error
(TLESW]TCHOVER/TRIP-STEAM)

Per Figure 6.2-1, the total loop error for the steam driven pump
suction pressure switchover/trip function contains the uncertainties
for the Sensor, Current-to-Voltage Converter, and Bistable:

Sa’+1va’+Ba’+Sd* +1¥d’ + Bd’ + Sm? + VIm® + Bm” + Sv*

TLE swircrovermrip_svean = .|+ VIV +Bv? +Sp? +1¥p? + Bp® +St* +10t* + Bt> +Sh? +1¥h?®  +Bias

TLE

7.2

+Bh? +Sr? + 1/ + Br? +Ss? +1Vs? + Bs? +Sspe’ +Sope?
p p

7.1.2.2 Steam Driven Pump Alarm Total Loop Error (TLEAL,;RM.STEAM)

Per Figure 6.2-1, the total loop error for the steam driven pump low
suction pressure alarm function contains the uncertainties for the
Sensor, Current-to-Voltage Converter, Voltage-to-Current Converter,
and Bistable:

Sa2 + 1va2 + Va2 + BaZ + Sd2 + IVd2 + VId2 + Bd2 + Sm2 + Tvm2

. +VIm? + Bm? +Sv2 + TV + VIvZ + Bv2 + Sp2 + IVp2 + VIp? + Bp

ALARM-STEAM — —
+8t2 4 1ve% + VIt? + Bt? +8h% + IVh? + VIn? + Bh? + 812 + 1Vr?

2

+ VI + Br? + 552 + 1Vs? + VIs? + Bs2 +Sspe2 +SOpe2

As-Found Tolerance Equation Summary

As-Found Tolerances are calculated independently for each of the loop components. The
equations shown are adapted from Section 3.3.8.6 of Reference G.1 for use in this
calculation.

7.2.1 Sensor As-Found Tolerance (SAF)

The acceptable As-Found Tolerance for the Sensor (SAF) is calculated using the
following equation:

+ Bias
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SAF =+ 4/Sv? +S8d? +Sm?
where:

Sv = Sensor Setting Tolerance
Sd = Sensor Drift

Sm= Sensor M&TE error

7.2.2 Current-to-Voltage As-Found Tolerance (IVAF)

7.2.3

7.2.4

The acceptable As-Found Tolerance for the Current-to-Voltage Converter
(IVAF) is calculated using the following equation:

IVAF = + {/IVv? +IVd? + [Vm?

. where:

IVv = Current-to-Voltage Converter Setting Tolerance
1Vd = Current-to-Voltage Converter Drift

IVm= Current-to-Voltage Converter M&TE error

Voltage-to-Current As-Found Tolerance (VIAF)

The acceptable As-Found Tolerance for the Voltage-to-Current Converter
(VIAF) is calculated using the following equation:

VIAF =+ /VIv? + VId? + VIm®

where:

Vlv = Voltage-to-Current Converter Séﬁing Tolerance

VId = Voltage-to-Current Converter Drift

VIm= Voltage-to-Current Converter M&TE error

Bistable As-Found Tolerance (BAF)

The acceptable As-Found Tolerance for the Bistable (BAF) is calculated using
the following equation:

BAF =+ \/Bv? + Bd® + Bm’

where:

Bv = Bistable Setting Tolerance
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Bd = Bistable Drift

Bm = Bistable M&TE error
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As-Left Tolerance Equation Summary

_As-Left Tolerances are calculated independently for each of the loop components. The

equations shown are adapted from Section 3.3.8.6 of Reference G.1 for use in this
calculation. :

7.3.1

7.3.2

7.3.3

7.3.4

Sensor As-Left Tolerance (SAL)

The As-Left Tolerance for the Sensor (SAL) is equal to its setting tolerance:
SAL =+ Sv

Where:

Sv = Sensor Setting Tolérance

Current-to-Voltage Converter As-Left Tolerance (IVAL)

The As-Left Tolerance for the Current-to- Voltage Converter (IVAL) is equal to
its setting tolerance:

IVAL =+1Vv
Where:

IVv = Current-to-Voltage Converter Setting Tolerance
Voltage-to-Current Converter As-Left Tolerance (VIAL)

The As-Left Tolerance for the Voltage-to-Current Converter (VIAL) is equal to
its setting tolerance:

VIAL =+ Vlv
Where:

Vlv = Voltage-to-Current Converter Setting Tolerance

Bistable As-Left Tolerance (BAL)

The As-Left Tolerance for the Bistable (BAL) is equal to its setting tolerance:

BAL =+ By
Where:

Bv = Bistable Setting Tolerance
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Calculated Setpoint (SP) Equation Summary

Per Section 3.3.8.4 of Reference G.1, when a setpoint is approached from one direction

‘and the uncertainties are normally distributed, a reduction factor of 1.645/1.96 = 0.839

may be applied to a 95/95 (95% probability at a 95% confidence level) TLE. The ‘
reduction factor should only be applied to the random portion of the TLE that has been
statistically derived using the SRSS method. Therefore, this calculation expands upon
the methodology of DG-101 (Reference G.1), and separates the TLE into random and bias
terms in order to apply the reduction factor solely to the random portion of the TLE.

For a process increasing toward the analytical limit, the calculated Setpoint is as follows:
SPT = AL + [(0.839)* TLEy + TLE4s IPS (Eq. 7.4-1)

For a process decreasing from normal operation toward the analytlcal limit, the calculated
Limiting Trip Setpoint is determined as follows:

SPL - = AL +[(0.839)* TLEm + TLEpis JPS . (Eq. 7.4-2)
Using the setpoint acceptance criteria prescribed in Section 2.0 for a decreasing setpoint.

LTSP = SP
The FTSP including the required margin to protect the LTSP is determined as follows:

Margin = LTSP - FTSP (Eg. 7.4-3)
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8.0 BODY OF CALCULATION

8.1

Device Uncertainty Analysis

This section will determine all applicable uncertainties for the devices that comprise the
AF Pump Suction Pressure Alarm/ Sw1tchover/Tr1p functions shown in Figures 6.2-1 and
6.2-2.

Per References P.1 through P.4, all components'in the loop are separately calibrated.

8.1.1 Sensor Accuracy (Sa)

Per Reference V.7, the reference accuracy of the transmitter is + 0.075 %
calibrated span from 1:1 to 10:1 Range Down Factor. This includes combined
effects of terminal-based linearity, hysteresis and repeatability.

Sa =1 0.075 % span
8.1.2 Sensor Drift (Sd)

Per Reference V.7, the drift value for the transmitters is £ 0.2 % URL for 30
months. Per References P.1 and P.2 the transmitters are calibrated every 18
months (or 22.5 months based on 25% extension). As such, the vendor specified
thirty month drift value bounds the calibration frequency. Per Section 6.4, the
calibrated span is 0 — 30 psig and the URL is 36.063 psig. As such, the drift
value in terms of span is calculated below. :

Sd =(£0.20 % * URL)/ span
Sd =(+ 0.20% * 36.063 psig) / 30 psig
Sd =1 0.240 % span

8.1.3 Sensor M&TE (Sm)

Per References P.1 and P.2, the transmitters are calibrated with the “Fluke Model
45, HP 34401A, or equivalent multimeter approved for current use on a 10.0 - 50
" mAdc per ICI 12, Selection of M&TE for Field Calibrations.” References P.1
and P.2 do not provide a required tolerance for a pressure tester with a range of 0
— 30 psig. Therefore, the ICI 12 Microsoft Access Data Base has been reviewed
for an appropriate device per the requirements of References P.7 and G.1.
M&TE uncertainties are calculated separately for the multimeter and pressure
tester, and combined to find the total M&TE uncertamty associated with the
calibration of the pressure transmitters.

Per References P.1 and P.2, either the Fluke Model 45, HP 34401A or an
approved equivalent multimeter shall be used for calibration. Therefore, the
uncertainties calculated for the Fluke Model 45 and HP 34401 A will envelope
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the uncertainties of any other multimeter permitted for use under References P.1
and P.2. Per ICI 12 (“Selection of M&TE for Field Calibrations”- Ref. P.7).
There are 2 devices suited for use as a pressure tester with a range comparable to
the instrument tested.

Per P.7 the accuracy of the Aschcroft and McDaniels gauges are + 0.25 % Full
Scale and # 0.25 % Full Scale, respectively. Per G.11, the least significant digit
of ICTI-621 is 3 digits to the right of the decimal. Therefore, the readability is +
0.001 psig. Per G.1 Section 3.3.4.4, the reading error associated with M&TE that
employs an analog (graduated) scale, the associated uncertainty in this reading is
+ Y4 of the smallest division. Per G.1 Section 3.3.5.3 is divisions are more
closely spaced, = 50% of the difference between divisions may be more
appropriate. Per G.11, the minor division of the McDaniels gauge is 0.1 psig and
should be considered closely spaced. Due to the close spacing + 50% of the
difference between divisions will be used to calculate the readability which is
conservative, and therefore acceptable.

Per G.1 Section 3.3.4.4 of Reference G.1 based on the practices observed by the
station, Calibration Standard Error (RAstd) is considered negligible.

Each of the equipment device uncertainties is calculated below:
Multimeter (Output M&TE):

For the Fluke 45 multimeter (30 mA range, 5 digit display):

RA e = uncertainty * maximum reading
RA e "=+ 0.05 % reading * 20 mAdc
RA e =+ 0.01 mAdc

RAq4 =0

RD =+ 3 DGTS * 0.001 mAdc -

RD e =+ 0.003 mAdc

From Section 3.3.4.4 of Reference G. 1, M&TE uncertainty is calculated
using the following equation:

m = +4/RA%me + RA % + RD e

SMymss  =%40.01% +07 +0.0032 = £ 0.0104 mAde

HP 34401 A multimeter (6.5 digit display, 100 mAdc range) (Ref. V.6)

I

R-Amte

(0.050 % reading + 0.005 % range)
RAme [

+
+[0.050 % (20 mAdc) + 0.005 % (100 mAdc)]
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RAme  =+0.015 mAde
RAq =0
RD e =1+ 0.0001 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = +4/RA% e + RA % + RD e

Sm,, =%4/0.015% +0? +0.0001* =+ 0.015 mAdc

H
The worst case and bounding oufput M&TE error is Smyp = 10.015 mAdec.
Converting to % span:

Sm yp =+ 0.015 mAdc * (100 % span / 16 mAdc)

Sm gp =1 0.094 % span

Pressure Testers (Input M&TE):

For the Ashcroft 452074SD02L 30 psig digital gauge

RA e = uncertainty * instrument range
RA e =1 0.25 % full scale * 30 psig
RAne =1 0.075 psig

RA4 =0

RDe =+ 0.001 psig

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

SM pr-asheront =+ ¥0.075% +02 +0.001% = £ 0.075 psig

For the McDaniels 30 psig gauge

RA e = uncertainty * instrument range
RA e = 0.5 % full scale * 30 psig
RAne =+0.15 psig

RA 4 =0
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RDe = + 50% of the difference between divisions
RD e =+0.5*0.1 psig
RD e =+ (.05 psig

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

SM prasheron =+ ¥0.15% +0% +0.05% = + 0.158 psig

The worst case and bounding input M&TE error is Smycpanieis = £.0.158
psig.

Converting to % span:
Smpr - ==%0.158 psig * (100 % span / 30 psig)

Sm pr ==+0.527 % span

The total M&TE uncertainty for the calibration of the pressure transmitter is
calculated using the multiple M&TE equation given in Section 3.3.4.4 of
Reference G.1:

Sm =i\/SmHP2+SmPT2
Sm = ++/0.094% +0.527°

Sm =1 0.535 % span
Sensor Setting Tolerance (Sv)

Per Assumption 5.1.4, pressure transmitters 1PT-4044A and 2PT-4044A have a
setting tolerance of + 0.04 mAdc.

For 1(2)PT-4044A:

SVgeam = 0.04 mAdc * (100 % span / 16 mAdc)
SVsteam = £ 0.25 % span
Sensor Power Supply Effect (Sp)

Per Reference V.2, the Current-tb-Voltage Converters provide +24 Vdc to the
transmitters via an internal de-to-dc converter, which is supplied from the Spec
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200 system 30 Vdc nest field bus. The rack power supply is a regulated + 15
Vdc £ 5% power supply with an output voltage variation of:

(£ 5% * 30 Vdc / 100 %) = + 1.5 Vdc

Per Reference V.7, the transmitter has a power supply effect of less than +
0.005% span per voltage change. ’

Sp =+ (0.005 % span / voltage change) * 1.5 Vdc
Sp =1 0.0075 % span

8.1.6 Sensor Temperature Effect (St)

Per Reference V.7, the transmitter has a temperature effect of + (0.0125 % URL
+0.0625 % span) from 1:1 to 5:1 per 50 °F (28 °C) ambient temperature change.

Per Section 6.5.1, the temperature range in the Auxiliary Feedwater Pump

Cubicles (Control Building) is 60 °F to 120 °F. Therefore, the maximum
temperature change for accident conditions is 60 °F.

St ==+ [(0.0125 % * (36.063 psig / 30 psig) +
(0.0625 % )] * (60 °F / 100 °F)
St =+0.047 % span
8.1.7 Sensor Humidity Effect (Sh)

Per Ref. V.7, the Rosemount 3051N will function correctly under 0 % - 100%
relative humidity.

Per Section 6.5.1, the humidity in the Auxiliary Feedwater Pump Cubicles
(Control Building) is 95%. This humidity is bounded by the humidity range
specified by the vendor. Therefore,

Sh =1 0.0 % span

8.1.8 Sensor Radiation Effect (Sr)
Per Section 6.5.1, the AF Pump Cubicle Area is outside the Radiologically
Controlled Area (RCA), and is not subject to high radiation levels during
accident conditions. Further, per Section 3.3.3.21 of Ref. G.1, radiation errors

are typically small when compared with other instrument uncertainties, and are
adjusted out at every instrument calibration. Therefore,

Sr =1 0.0 % span
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8.1.9 Sensor Seismic Effect (Ss)

Per Section 7.1.C, seismic uncertainties must be considered in this calculation.
Reference V.7 indicates a seismic effect for the transmitter of + 0.75 % URL
during and + 0.25 % of the span after seismic event. Per Section 6.4, the
transmitter URL is 36.063 psig and the calibrated span is 30 psig. The
uncertainty is calculated using the value during a seismic event to achieve a
conservative result. '

Ss =+ (0.75 % * 36.063 psig) * (100 % span / 30 psig)
Ss =40.902 % span

8.1.10 Sensor Static Pressure Effect (Sspe)

Per Reference G.1, Section 3.3.4.11, static pressure effects due to change in
process pressure only apply to differential pressure instruments in direct contact
with the process. Therefore,

Sspe =10.0 % span .
8.1.11 Sensor Overpressure Effect (pre)

The normal supply to the AF pumps is the CSTs which are vented tanks
(Reference D.1). If the supply is switched to Service Water (due to a seismic
event), the suction pressure would be 120 psig (Reference C.3). Per Reference
V.7, the overpressure limit is 3626 psig and when exceed will cause a zero shift
of £ 0.25 % URL for the Rosemount 3051N range code 3 transmitters. Since the
pressure of the normal and alternate AF pump water sources is well below the
maximum overpressure rating, the transmitter overpressure effect is considered to
be negligible.

Sope =10.0 % span
8.1.12 Current-to-Voltage Converter Accuracy (IVa)

Per Reference V.2, the Current-to-Voltage Converter Accuracy is + 0.25 % of the
output span. '

IVa =%0.25 % span
8.1.13 Current-to-Voltage Converter Drift (IVd)

Per Reference V.2, the vendor does not specify a drift value for the IV converter.
Per Section 3.3.3.15 of Ref. G.1, in the absence of an appropriate drift analysis
and when drift is unspecified by the vendor, the instrument’s accuracy is used as
the instrument drift over the entire calibration period.
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Ivd =10.25 % span
Current-to-Voltage Converter M&TE (IVm)

Per References P.3 through P.4, the Current-to-Voltage Converter is calibrated
with a multimeter capable of measuring 0-10 Vdc (output M&TE) and 4-20
mAdc (input M&TE). Therefore, M&TE uncertainties are calculated separately
for each of the multimeters, and combined to find the total M&TE uncertainty
associated with the calibration of the IV converter.

Per G.1 Section 3.3.4.4 of Reference G.1 based on the practices observed by the
station, Calibration Standard Error (RAstd) is considered negligible.

Per ICI 12 (“Selection of M&TE for Field Calibrations”- Ref. P.7), there are 2
devices that meet the required criteria for the output M&TE, and 2 devices that
meet the required criteria for the input M&TE. Each of the equipment device
uncertainties is calculated below:

Multimeter (Output M&TE):

HP 34401 A multimeter (6.5 digit display, 10.0 Vdc range) (Ref. V.6)

RA e =+ (0.0035 % reading + 0.0005 % range)

RA e =+1[0.0035 % (10 Vdc) + 0.0005 % (10 Vdc)]
RA e =+ 0.0004 Vdc

RAstd = O

RDnie =+ 0.00001 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = +/RAme + RA %4 + RD e

Vmy, = iJO.OOO42 +02 +0.000012 =+0.0004 Vdc

Fluke 45 multimeter (5 digit display, 10 Vdc range)

RA e =1+ 0.025% reading

RA e =1 0.025% reading * 10 Vdc
RAne =% 0.0025 Vdc

R.As[d = 0

RDpmee =46 DG *0.001 Vdc
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RDyye =1 0.006 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation: '

m = +3/RA e +RA g +RD e

IVm,, == 4/0.0025 + 0* + 0.006* =+ 0.0065Vdc |

The worst case and bounding output M&TE error is IVmys = 10.0065 Vdc.
Converting to % span: |

IVm 45 =+0.0065 Vdc * (100 % span / 10 Vdc)

IVm 4 =% 0.‘065 % span

Multimeter (Input M&TE):

For the Fluke 45 multimeter (30 mA range, 5 digit display):

RA = uncertainty * maximum reading
RA e =+ 0.05 % reading * 20 mAdc
RAmte =+0.01 mAdc

RASid = O

RDe =+ 3 DGTS * 0.001 mAdc

RD e =+ 0.003 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = i\/RAZmle+RAzstd +RD2mtc
IVmg  =+4/0.01> +0% +0.003% =+0.0104 mAdc

HP 34401 A multimeter (6.5 digit display, 100 mAdc range) (Ref. V.6)

RA e =1 (0.050 % reading + 0.005 % range)

RAme =+ [0.050 % (20 mAdc) + 0.005 % (100 mAdc)]
RA e =2+ 0.015 mAdc

RA =0

RD e =40.0001 mAdc
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From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
- using the following equation: '

m = i\/RAzmte +RA251d +RD2mte

IVm,, =i\/0.0152 +0% +0.000F =£0.015 mAdc

The worst case and bounding output M&TE error is IVmyp =10.015 mAdec.
Converting to % span:
IVmy  =:+0.015 mAdc * (100 % span / 16 mAdc)

IVm g  =10.094 % span

The total M&TE uncertainty for the calibration of the current-to-voltage
converter is calculated using the multiple M&TE equation given in Section
3.3.4.4 of Reference G.1: '

IVm  =£IVm,’ +IVm,,’

IVm  =++0.065% +0.094°
IVm =+ 0.114 % span

Current-to-Voltage Converter Setting Tolerance (IVv)

Per Assumption 5.1.4 and References P.3 through P.4, the Current-to-Voltage
Converter Setting Tolerance is + 0.05 Vdc.

IVv = calibration tolerance * (100% span / calibrated span)
IVy  =+£0.05 Vdc * (100% span /10 Vdc)

IVy  =2%0.5 % span

Current;to-Voltage Converter Power Supply Effect (IVp)

Per Reference V.2, the Cufrent-to—Voltage Converter has a supply voltage effect
of + 0.2 % of span for a £ 5 % change in input voltage. As noted in Section

8.1.5, a = 5% Vdc power supply change is considered. Therefore,

IVp =20.2 % span
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Current-to-Voltage Converter Temperature Effect (IVt)

Per Reference V.2, the Current-to-Voltage Converter Temperature Effect is

+ 0.5 % of output span maximum for a 50 °F change within normal operating
limits of 40 °F to 120 °F.

Per Section 6.5.1, the Current-to-Voltage converters employed in the Steam
Driven AF Pump Suction Pressure Switchover/Trip/Alarm loops are located in

the AF Pump Cubicles (Control Building).

Steam Driven Loop IV Converters (IVt;eam)

Per Section 6.5.1, the temperature range in the Auiiliary Feedwater Pump
Cubicles (Control Building) is 60 °F to 120 °F. Therefore, the maximum
temperature change for accident conditions is 60 °F.

Vtgeam = £ (0.5 % * 10 Vdc) * (60 °F / 50 °F)
Vtgeam - =+ (0.05 Vdc) * (1.2)
IVtgeam =+ 0.06 Vdc

Converting to % span:

IVtgeam =+0.06 Vdc * (100 % span / 10 Vdc)

IVteam =1 0.6 % span

Current-to-Voltage Converter Humidity Effect (IVh)

Per Section 6.5.1, the Current-to-Voltage converters employed in the Steam
Driven AF Pump Suction Pressure Switchover/Trip/Alarm loops are located in
the AF Pump Cubicles (Control Building).

Per Section 3.3.3.20 of Ref. G.1, humidity effects should be incorporated when
provided by the vendor. Otherwise, changes in humidity are assumed to have a

negligible effect on the instrument uncertainty.

Per Ref. V.2, the vendor does not specify a humidity effect for the IV converters.
Therefore,

IVh =%£0.0 % span
Current-to-Voltage Converter Radiation Effect (IVr)
Per Section 6.5.1, the Current-to-Voltage converters employed in the Steam

Driven AF Pump Suction Pressure Switchover/Trip/Alarm loops are located in
the AF Pump Cubicles (Contro! Building).
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Steam Driven Loop IV Converters (IVry..m)

Per Section 6.5.1, the radiation level in the Auxiliary Feedwater Pump Cubicles
(Control Building) 400 RADs (40 year dose).

Per Section 6.5.1, the AF Pump Cubicle Area is outside the Radiologically
Controlled Area (RCA), and is not subject to high radiation levels during
accident conditions. Further, per Section 3.3.3.21 of Ref. G.1, radiation errors
are typically small when compared with other instrument uncertainties, and are
adjusted out at every instrument calibration. Therefore, .

IVrseam =1 0.0 % span
Cljrrent—to-Voltage Converter Seismic Effect (IVs)
Per Section 3‘.3.4.10 of Reference G.1, the effects of seismic or vibration events

for non-mechanical instrumentation are considered zero unless vendor or
industry experience indicates otherwise.

The vendor does not report a seismic effect for the Current-to-Voltage Converter

(Reference V.2). Therefore,
IVs =1 0.0 % span -
Voltage-to-Current Converter Accuracy (VIa)

Per Reference V.3, the Voltage-to-Current Converter Accuracy is £ 0.5 % of
output span.

Via =105 % span
Voltage-to-Current Converter Drift (VId)

Per Reference V.3, the vendor does not specify a drift value for the V/I converter.
Per Section 3.3.3.15 of Ref. G.1, in the absence of an appropriate drift analysis
and when drift is unspecified by the vendor, the instrument’s accuracy is used as
the instrument drift over the entire calibration period.

Vid =210.5 % span
Voltage-to-Current Converter M&TE (VIm)

Per Reference P.3 — P.4, the Voltage-to-Current Converter is calibrated with a
multimeter capable of measuring 4-20 mAdc (output M&TE) and 0-10 Vdc
(input M&TE). Therefore, M&TE uncertainties are calculated separately for
each of the multimeters, and combined to find the total M&TE uncertainty
associated with the calibration of the VI converter.
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Per G.1 Section 3.3.4.4 of Reference G.1 based on the practices observed by the
station, Calibration Standard Error (RAstd) is considered negligible.

Per ICI 12 (“Selection of M&TE for Field Calibrations”- Ref. P.7), there are 2
devices that meet the required criteria for the output M&TE, and 2 devices that
meet the required criteria for the input M&TE. Each of the equipment device
uncertainties is calculated below:

Multimeter (Qutput M&TE):

For the Fluke 45 multimeter (30 mA range, 5 digit display):

RA e = uncertainty * maximum reading .
RAL. =+ 0.05 % reading * 20 mAdc
RA L =+0.01 mAdc

RAy =0

RD =+ 3 DGTS * 0.00]1 mAdc

RD e =+ 0.003 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = +RA%me + RAZg + RD?me
Vimyvas  =%4/0.01% +0 +0.003% =+0.0104 mAdc

HP 34401 A multimeter (6.5 digit display, 100 mAdc range) (Ref. V.6)

RA e =2 (0.050 % reading + 0.005 % range)

RAn. - =%[0.050 % (20 mAdc) + 0.005 % (100 mAdc)]
RA e =+0.015 mAdc :

RAstd = O

RD\ee =+0.0001 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m =+ RAthe +RAzstd +RD<2mtc

VIim,

P

=+./0.015” +0° +0.0001° =+0.015 mAdc
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The worst case and bounding output M&TE error is Vimygp = 10.015 mAde.
Converting to % span:

VImgpe = 0.015 mAdc * (100 % span / 16 mAdc) -

VIm gp =% 0.094 % span

Multimeter (Input M&TE): -

HP 34401 A multimeter (6.5 digit display, 10.0 Vdc range) (Ref. V.6)

RA e = £ (0.0035 % reading + 0.0005 % range)

RA e =+10.0035 % (10 Vdc) + 0.0005 % (10 Vdc)]
RA e =+ 0.0004 Vdc

R-Astd = 0

RD e =4 0.00001 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = i‘-JRAzmtc +RAzstd +RD2m1e

Vim,,  =/0.00047 +0% +0.00001° =+ 0.0004 Vdc

Fluke 45 multimeter (5 digit display, 10 Vdc range)

RA e =1+ 0.025% reading

RA =+ 0.025% reading * 10 Vdc
RA e =1 0.0025 Vdc

RAStd = 0

RDpe - =x6DG*0.001 Vdc

RD e =1 (0.006 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = iJRAZm!e +RAzstd +RD2mte

VIm,, =+4/0.0025% +0® +0.006> =+ 0.0065 Vdc
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The worst case and bounding input M&TE error is VIm,s = 10.0065 Vdc. .
Converting to % span:
Vim 45 =+ 0.0065 Vdc * (100 % span / 10 Vdc)

VIim g4 =1 0.065 % span

The total M&TE uncertainty for the calibration of the current-to-voltage
converter is calculated using the multiple M&TE equation given in Section
3.3.4.4 of Reference G.1:

Vim  =%,/Vim,’+VIm,,’

Vim  =+/0.065" +0.094
Vim =10.114 % span
Voltage-to-Current Converter Setting Tolerance (VIv)

Per Assumption 5.1.4 and References P.3 — P.4, the Voltage-to-Current
Converter Setting Tolerance is + 0.08 mAdc.

VIv = setting tolerance * (100% span / calibrated span)

Vv =10.08 mAdc * (100% span /16 mAdc)
VIv.  =%0.5 % span
Voltage-to-Current Converter Power Supply Effect (VIp)

Per Reference V.3, the Voltage-to-Current Converter has a supply voltage effect
of £ 0.5 % of output span for a = 5% change in input voltage. As noted in
Section 8.1.5,-a = 5% Vdc power supply change is considered. Therefore,

Vip =210.5% span
Voltage-to-Current Converter Temperature Effect (VIt)

Per Reference V.3, the Voltage-to-Current Converter Temperature Effect is
+ 0.5 % of output span maximum for a 50 °F change within normal operating
limits of 40 °F to 120 °F.

Per Section 6.5.1, the Voltage-to-Current converters employed in the Steam
Driven AF Pump Suction Pressure Switchover/Trip/Alarm loops are located in
the AF Pump Cubicles (Control Building).
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Per Section 6.5.1, the temperature range in the Auxiliary Feedwater Pump
Cubicles (Control Building) is 60 °F to 120 °F. Therefore, the maximum
temperature change is 60 °F.

VIt =1 (0.5 % * 16 mAdc) * (60 °F / 50 °F)
VIt =+ (0.08 mAdc) * (1.2)
Vit =4 0.096 mAdc

Converting to % span:

VIt =1 0.096 mAdc * (100 % span/ 16 mAdc)

VIt  =10.6 % span

Voltage-to-Current Converter Humidity Effect (VIh)

Per Section 6.5.1, the Voltage-to-Converter converters employed in the Steam
Driven AF Pump Suction Pressure Alarm loop is located in the AF Pump
Cubicles (Control Building).

Per Section 3.3.3.20 of Ref. G.1, humidity effects should be incorporated when
provided by the vendor. Otherwise, changes in humidity are assumed to have a
negligible effect on the instrument uncertainty.

Per Ref. V.3, the vendor does not specify a humidity effect for the VI converters.
Therefore,

. VIh  =2%0.0 % span

8.1.28

Voltage-to-Current Converter Radiation Effect (VIr)

Per Section 6.5.1, the Voltage-to-Current converters employed in the Steam
Driven AF Pump Suction Pressure Alarm loop is located in the AF Pump
Cubicles (Control Building).

" Per Section 6.5.1, the radiation level in the Auxiliary Feedwater Pump Cubicles

(Control Building) is 400 RADs (40 year dose).

Per Section 6.5.1, the AF Pump Cubicle Area is outside the Radiologically
Controlled Area (RCA), and is not subject to high radiation levels during
accident conditions. Further, per Section 3.3.3.21 of Ref. G.1, radiation errors
are typically small when compared with other instrument uncertainties, and are
adjusted out at every instrument calibration. Therefore,

VIr =20.0 % span
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Voltage-to-Current Converter Seismic Effect (VIs)
Per Section 3.3.4.10 of Reference G.1, the effects of seismic or vibration events
for non-mechanical instrumentation are considered zero unless vendor or

industry experience indicates otherwise.

The vendor does not report a seismic effect for the Voltage-to-Current Converter
(Reference V.3). Therefore,

Vis =1 0.0 % span

Bistable Accuracy (Ba)

Per Reference V.4, the Bistable has a + 0.5 % setpoint repeatability.

Ba =4 0.5 % span

Bistable Drift (Bd)

Per Reference V.4, the vendor does not specify a drift value for the bistable unit.
Per Section 3.3.3.15 of Ref. G.1, in the absence of an appropriate drift analysis

and when drift is unspecified by the vendor, the instrument’s accuracy is used as
the instrument drift over the entire calibration period.

Bd =1 0.5 % span
Bistable M&TE Effect (Bm)

M&TE Effect for 1(2)PC-4044-LL (switchover/trip), PC-4042L/L.L., and PC-
4043L/L L

Per Reference P.3 through P.4, these bistable units are calibrated by applying a
voltage signal into the bistable unit, measuring the input signal via a multimeter
capable of measuring 0-10 Vdc, and confirming a relay output on the bistable
unit (at the desired setpoint).

Per G.1 Section 3.3.4.4 of Reference G.1 based on the practices observed by the '
station, Calibration Standard Error (RAstd) is considered negligible.

Per ICI 12 (“Selection of M&TE for Field Calibrations”- Ref. P.7), there are 2
devices that meet the required criteria for the M&TE. Each of the equipment
device uncertainties is calculated below:

HP 34401 A multimeter (6.5 digit display, 10.0 Vdc range) (Ref. V.6)

RA e + (0.0035 % reading + 0.0005 % range)
RA e +{0.0035 % (10 Vdc) + 0.0005 % (10 Vdc)]
RA e =+ 0.0004 Vdc

I
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RAmd =0
RD e =+0.00001 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = +/RA%me +RA%u4 +RD e

Bm,,  =+,/0.0004% +0? +0.00001° =+0.0004 Vdc

Fluke 45 multimeter (5 digit display, 10 Vdc range)

RA e =+ 0.025% reading

RA e =+0.025% reading * 10 Vdc
RAme =+ 0.0025 Vdc

RAq =0

RD e =+ 6 DG * 0.001 Vdc

RD e =+ 0.006 Vdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation: '

2
m = i-\/RAthe +RAzstd +RD " me

Bm,, =1,/0.0025* + 0 +0.006* =+ 0.0065Vdc

The worst case and bounding M&TE error is Bmys = £0.0065 Vdc. A
Converting to % span:

Bm g =+ 0.0065 Vdc * (100 % span / 10 Vdc)

Bm 4 =1 0.065 % span

M&TE Effect for 1(2)PC-4044-L (alarm)

Per Reference P.3 — P.4, these bistable units are calibrated by injecting a current
signal into the bistable unit (over a 500 Q resistor connected across the
calibration point per Ref. D.3 — D.4), measuring the input signal via a multimeter
capable of measuring 4-20 mAdc, and confirming a relay output on the bistable
unit (at the desired setpoint). This calculation does not consider any uncertainty
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value associated with the 500 Q resistor because effects are calibrated out during
calibration. .

Per G.1 Section 3.3.4.4 of Reference G.1 based on the practices observed by the
station, Calibration Standard Error (RAstd) is considered negligible.

~ Per ICI 12 (“Selection of M&TE for Field Calibrations™- Ref. P.7), there are 2
devices that meet the required criteria for the M&TE. Each of the equipment
device uncertainties is calculated below:

For the Fluke 45 multimeter (30 mA range. S digit display):

RAme = uncertainty * maximum reading
RAme =+ 0.05 % reading * 20 mAdc
RAme =+0.01 mAdc

RAgq =0

RDpe =13 DGTS * 0.001 mAdc

RD e =+0.003 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

' 2
m = i\/RAzmte +RAzstd +RD"me

Brmus =+,/0.01% +0% +0.003? =+ 0.0104 mAdc

HP 34401 A multimeter (6.5 digit display, 100 mAdc range) (Ref. V.6)

RAnme =+ (0.050 % reading + 0.005 % range)
RAmme =+ [0.050 % (20 mAdc) + 0.005 % (100 mAdc)]
RA e =+0.015 mAdc
‘ RAgq =0
RDmte . =+0.0001 mAdc

From Section 3.3.4.4 of Reference G.1, M&TE uncertainty is calculated
using the following equation:

m = +/RA%me +RA % + RDme

Bm,, =+0.015"+0"+0.0001* =£0.015 mAdc

HP

The worst case and bounding M&TE error Bmyp = 40.015 mAde.
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Converting to % span:
Bm yp =+ 0.015 mAdc * (100 % span / 16 mAdc)

Bm gp =% 0.094 % span
Bistable Setting Tolerance (Bv)

Per Assumption 5.1.4 and References P.3 and P .4, bistables 1(2)PC-4044-LL
(switchover/trip) have a setting tolerance of + 0.020 Vdc. Note that this bistable
is configured for single setpoint action (switchover/trip function).

Per Assumption 5.1.4 and References P.3 and P .4, bistables 1(2)PC-4044-L
(alarm) have a setting tolerance of + 0.03 mAdc (due to a 500 2 resistor
connected across the calibration point per Ref. D.3 — D.4). Note that this bistable
is configured for single setpoint action (alarm function).

Steam Driven Loop Bistable (Switchover / Trip) Setting Tolerance (Bvcam-

L)

BVyeamLr, = £ 0.020 Vdc * (100 % span/ 10 Vdc)

Bvyeamrr==1 0.2 % span

Steam Driven Loop Bistable (Alarm) Setting Tolerance (Bvsteam.1)

BVgeams =+ 0.03 mAdc * (100 % span / 16 mAdc)

Bveam1= £ 0.1875 % span

Bistable Power Supply Effect (Bp)

Per Reference V 4, the Bistable has a power supply effect of £ 0.25 % fora 5 %
change in supply voltage. As noted in Section 8.1.5, a = 5% Vdc power supply
change is considered. Therefore,

Bp =10.25 % span

Bistable Temperature Effect (Bt)

Per Reference V.4, the Bistable Unit Temperature Effect is & 0.5 % of input span
maximum for a 50 °F change within normal operating limits of 40 °F to

120 °F.

Per Section 6.5.1, the bistable unit employed in the Steam Driven AF Pump
Suction Pressure Switchover / Trip is located in the AF Pump Cubicles (Control
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Building). The bistable unit employed in the Steam Driven AF Pump Suction
Pressure Alarm is located in the Computer Room.

Switchover/Trip Bistable Temperature Effect (Bt eam-11)

Per Section 6.5.1, the temperatures in the Auxiliary Feedwater Pump Cubicles
(Control Building) are range from 60 °F to 120 °F. Therefore, the maximum
temperature change is 60 °F.

Btgeam-LL =+ (0.5 % * 10 Vdc) * (60 °F / 50 °F)
Btstcam-LL =t (0 05 VdC) (1 2)
Btslcam»LL =+0.06 Vdc

Converting to % spaﬁ:
Blacam-tL —+0.06 Vdc * (100 % span / 10 Vdc)

Btsteam-LL =1 0.6 % span

Alarm Bistable Temperature Effect (Bteam.1)

Per Section 6.5.2, the temperatures in the computer room range from 65 °F to
120 °F (due to a loss of the non-safety related HVAC cooling umt) Therefore,
the maximum temperature change is 55 °F.

Btseam-L =+ (0.5 % * 16 mAdc) * (55 °F / 50 °F)
Btsteam-L =% (0 08 mAdc) (l 1)
Btgeam-L =+ (0.088 mAdc

Converting to % span:

Btgcam-L =+ 0.088 mAdc * (100 % span / 16 mAdc)
Btgeam-. = 0.55 % span

Bistable Humidity Effect (Bh)

Per Section 6.5.1, the bistable units employed in the Steam Driven AF Pump
Suction Pressure Switchover/Trip loop is located in the AF Pump Cubicles
(Control Building). Per Section 6.5.2, the bistable units employed in the Steam
Driven AF Pump Suction Pressure Alarm loop are located in the Computer
Room.

Per Section 3.3.3.20 of Ref. G.1, humidity effects should be incorporated when
provided by the vendor. Otherwise, changes in humidity are assumed to have a
negligible effect on the instrument uncertainty.
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Per Ref. V.4, the vendor does not specify a humidity effect for the bistable units.
Bh =10.0 % span

Bistable Radiation Effect (Br)

Per Section 6.5.1, the bistable unit employed in the Steam Driven AF Pump
Suction Pressure Switchover/Trip is located in the AF Pump Cubicles (Control
Building). The bistable unit employed in the Steam Driven AF Pump Suction
Pressure Alarm is located in the Computer Room. Per Sections 6.5.1 and 6.5.2,
the AF Pump Cubicles (Control Building) environmental conditions are harsher
than in the Computer Room. As such, for simplicity purposes, all Steam Driven
AF Pump Suction Bistables are conservatively evaluated under the AF Pump
Cubicles (Control Building) environmental conditions.

Steam Driven Loop Bistable Units (Bryeam)

Per Section 6.5.1, the radiation levels in the Auxiliary Feedwater Pump Cubicles
{Control Building) is 400 RADs.

Per Section 6.5.1, the AF Pump Cubicle Area is outside the Radiologically
Controlled Area (RCA), and is not subject to high radiation levels during
accident conditions. Further, per Section 3.3.3.21 of Ref. G.1, radiation errors
are typically small when compared with other instrument uncertainties, and are
adjusted out at every instrument calibration. Therefore,

Brgicam =1 0.0 % span

Bistable Seismic Effect (Bs)

Per Section 3.3.4.10 of Reference G.1, the effects of seismic or vibration events
for non-mechanical instrumentation are considered zero unless vendor or
industry experience indicates otherwise.

The vendor does not report a seismic effect for the bistable units (Reference V.4).

Bs =1 0.0 % span
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Process Error (PE)

The normal source of the Auxiliary Feedwater Pumps is the Condensate Storage Tanks.
As pump suction pressure lowers to a predetermined value, the pressure instrument loops
alarm and switchover/trip in order to prevent damage to the AF pumps. Since these
pressure sensors (transmitters) are located in a location where environmental conditions,
such as temperature, may vary, Process Error must be evaluated.

However, Section 6.6 utilized a temperature of 40 °F to determine the minimum pressure
at which a switchover/trip initiation must occur to protect the AF pumps. This
temperature is considered conservative because it provides the largest possible density of
water in the AF piping, thus providing the highest possible minimum pressure. An
increase or decrease in temperature (from 40 °F) will create a lower density of water,
causing the transmitter to receive a lower pressure and consequently cause an early .
switchover/trip initiation. Therefore, process errors, due to changes in temperature, are
accounted for in determining the conservative analytical limit (AL) value.

PE= 0.0 % span
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8.3 Device Uncertainty Summary
8.3.1 Sensor Uncertainties
Parameter Uncertainty (% span) Ref. Section
Sensor Accuracy (Sa) +0.075 % : 8.1.1
Sensor Drift (Sd) +0.240% 8.1.2
Sensor M&TE (Sm) . £0.535% 8.1.3
Sensor Setting Tolerance (Sv) =+0.25% 8.14
Sensor Power Supply Effect (Sp) +0.0075 % ’ 8.1.5
Sensor Temperature Effect (St) +0.047 % I 8.1.6
Sensor Humidity Effect (Sh) +0.0% L 817
Sensor Radiation Effect (Sr) +0.0% 8.1.8
Sensor Seismic Effect (Ss) £0902% - 8.1.9
Sensor Static Pressure Effect (Sspe) | £ 0.0 % 8.1.10
Sensor Overpressure Effect (Sope) | £0.0 % 8.1.11
8.3.2 Current-to-Voltage Converter Uncertainties
Parameter Uncertainty (% span) Ref. Section
Current-to-Voltage Converter
+ 0
Accuracy (IVa) +0.25% 8.1.12
Current-to-Voltage Converter o
Drift (IVd) £0.25 A’ 81}3~
Current-to-Voltage Converter 0
M&TE (IVm) 10.114 % - 8.1.14
Current-to-Voltage Converter o
Setting Tolerance (1Vv) FOS% 11
Current-to-Voltage Converter 0
Power Supply Effect (1Vp) £0.2% - 8.1.16
Current-to-Voltage Converter _ o
Temperature Effect (IVt) * 9’6 % o 3 8 117
Current-to-Voltage Converter :
) +£0.09
.| Humidity Effect (IVh) £0.0% 8.1.18
Current-to-Voltage Converter
Radiation Effect (IVT) £0.0% 8.1.19
Current-to-Voltage Converter
+ )
Seismic Effect (IVs) £0.0% 8.1.20
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Parameter Uncertainty (% span) Ref. Section
Voltage-to-Current Converter o
Accuracy (Vla) +05% 8.1.21
Voltage-to-Current Converter o
Drift (VId) +0.5% 8.1.22
Voltage-to-Current Converter
+ 0,
M&TE (Vim) +0.114 % 8.1.23
Voltage-to-Current Converter e,
Setting Tolerance (V1v) £0.5% 8.1.24
Voltage-to-Current Converter 0
Power Supply Effect (VIp) £0.5% 8.1.25
Voltage-to-Current Converter o
Temperature Effect (VIt) +£0.6% 8.1.26
Voltage-to-Current Converter - N
Humidity Effect (VIh) +0.0% 8.1.27
Voltage-to-Current Converter
+ 0
Radiation Effect (VIr) £00% 8.1.28
Voltage-to-Current Converter 0 -
Seismic Effect (Vis) £00% 8.1.29
8.3.4 Bistable Uncertainties
Parameter Uncertainty (% span) Ref. Section
Bistable Accuracy (Ba) +0.5% 8.1.30
Bistable Drift (Bd) +0.5% 8.1.31
) Bmys =+ 0.065 %
Bistable M&TE (Bm) 8.1.32
Bmyp =+0.094 %
’ BVs;eam»LL =+x0.2%
Bistable Setting Tolerance (Bv) 8.1.33
BVgteam.L =+ 0.1875 %
Bistable Power Supply Effect (Bp) | +0.25 % 8.1.34
| Btgeami = 3 0.6 %
Bistable Temperature Effect (Bt) : 8.1.35
Btsteam-L =+.0.55% ’
Bistable Humidity Effect (Bh) ' £0.0% 8.1.36
.| Bistable Radiation Effect (Br) +0.0 % L 8.1.37
Bistable Seismic Effect (Bs) L +0.0% 8.1.38
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8.3.5 Process Considerations and Bias Terms

Parameter Uncertainty (% span) Ref. Section
Process Error (PE) +0.0% 8.2

Bias Terms (Bias) +0.0 % - 8.1.1-8.1.38

{
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8.4  Total Loop Error

Per Section 7.1.2, the Total Loop Error is determined as follows:

8.4.1 Steam Driven Pump Switchover/Trip Total Loop Error
(TLESwITCHOVER/TRIP-STEAM)

Per Section 7.1.2.1, the AFP Low Suction Pressure Switchover/Trip Function for
the steam driven pumps (1P-29 and 2P-29) contains uncertainties from the Sensor,
Current-to-Voltage Converter and Bistable.

The TLE Equation from Section 7.1.2.1 is adapted for the specific instrument
uncertainties and shown below:

Sa’ +1Va® +Ba’ +Sd’ +1¥d* + Bd’ + Sm’ + IV/m’ +Bm45 +Sv,.,.’
’+Bt,,. .. +Sh’ +Bias
+IVh? + Bh? + Sr? + IV1? + Br® + Ss? + IVs? + Bs? + Sspe” + Sope®

TLEgwirchovermrip-steam = F +1VV? +BVslcam-LL +Sp? +11p? +Bp +St2+ 10t

steam steam-L.

Substituting from the uncertainty tables in Sections 8.3.1, 8.3.2, 8.3.4 and 8.3.5,
the Allowances are calculated as follows:

0.075% +0.25% +0.5* +0.240% +0.25% +0.5% +0.535% + 0.114% + 0.065% +0.25%
TLE qwircnovermmmup-steam = .|+ 0.5% +0.2% +0.0075% +0.2% +0.25% +0.047% +0.6* +0.6> +0.0> ‘ +0.0
+0.02 +0.0% +0.02 +0.02 +0.0°+0.9022 + 0.0 +0.0% + 0.0% + 0.0?

TLE swiTCHOVER/TRIP-STEAM =+ 1.727% span

* Per Section 7.4, a reduction factor of (1.645 / 1.96) is utilized when calculating
setpoints approached from a single direction. Therefore, .

TLE SW]TCHOVER/‘[‘_R]p_STéAM =1 1.727 % * (1.645/ 1.96)
TLE SWITCHOVER/TRIP-STEAM =11.450 % span *
o (30 psig / 100 % span)

TLE SwITCHOVER/TRIP-STEAM =1 0.435 psig
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*

8.4.2 Steam Driven Pump Alarm Total Loop Error (TLE sy arM-sTEAM)

Per Section 7.1.2.2, the AFP Low Suction Pressure Alarm Function for the steam
driven pumps (1P-29 and 2P-29) contains uncertainties from the Sensor, Current-
to-Voltage Converter, Voitage-to-Current Converter and the Bistable.

- The TLE Equation from Section 7.1.2.2 is adapted for the specific instrument
uncertainties and shown below:

Sa2 + Va2 + Via2 + BaZ +Sd2 + 1vd? + VId? + Bd2 + Sm?2 + [Vm?2

NG VIm? + Bmy,2 +Sv,2 + IVv2 + VIVZ + By, 2 +Sp? + IVp2 + VIp2 .
= T Dlas
+Bp2 +8t2 +1vt, 2+ VIt + Bt , 2 +Sh? +1Vh? + VIhZ + Bh2

2

TLEALARM—STE.A\M

sieam

+5r2 +1Ve2 + VIr2 + Br? + Ss2 + IVs% + VIs? + Bs® + Sspe? + Sope?

Substituting from the uncertainty tables in Sections 8.3.1 — 8.3.5, the Allowances
are calculated as follows: : ’ .

0.075% +0.25* + 0.5 + 0.5 + 0.240% + 0.25> + 0.52 + 0.5> + 0.535% + 0.114?
. +0.114240.0942 +0.25%+0.5*+0.5 +0.18752 + 0.00752 + 0.22 + 0.5° 100
T4+ 0.25% +0.047% + 0.6% + 0.6 +0.55% + 0.0% + 0.0% + 0.0% + 0.0 o

+0.0% +0.0” +0.0* + 0.0 +0.902°+0.0* + 0.0 + 0.0 + 0.0% + 0.0

TLE ALARM-STEAM

TLE ALARM-STEAM =+2.073% span

Per Section 7.4, a reduction factor of (1.645 / 1.96) is utilized when
calculatingsetpoints approached from a single direction. Therefore,

TLE ALARM-STEAM =+2073* (1645 / 196)

TLE ALARM-STEAM =1 1.740 % span * (30 psig / 100 % span)
TLE ALARM-STEAM =% 0.522 pSlg
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85 Acceptable As-Found and As-Left Calibration Tolerances
8.5.1 Acceptable As-Found Calibration Tolerances

Per Section 3.3.8.6 of Reference G.1, the As-Found Tolerances are determined
using the equations shown in Section 7.2 of this calculation.

Reference P.1 through P.4 shows a separate calibration for the Sensor, Current-to-

Voltage Converter, Voltage-to-Current Converter, and Bistable. Therefore, the
As-Found Tolerance for each device is calculated independently.

8.5.1.1 Sensor As-Found Tolerance (SAF)

Steam Driven Pump Suction Pressure Transmitter AFT (SAFgcam)

The equation from Section 7.2.1 is adapted for the specific instrument
uncertainties and shown below:

SAFsem =% ySVgeun® + Sd? +Sm?

where: ’

Svsteam =1 0.25 % span Section 8.1.4
Sd =+0.240 % span Section 8.1.2
Sm =30.535 % span Section 8.1.3

SAFsem =1 1/0.257 +0.240% +0.535°

SAFsieam =+0.6374 % span

Converting from % span to mA:

SAFseam =2 0.6378 % span * (16 mA / 100 % span)
SAFsteam =4 0.10 mA

The resulting As-Found Tolerance is rounded to the precision of the
associated calibration procedure (Ref. P.1 — P.2).
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Current-to-Voltage Converter As-Found Tolerance (IVAF)

The equation from Section 7.2.2 is adapted for the specific instrument
uncertainties and shown below:

IVAF = # 4[IVv? +IVd?® +Vm?

where:

IVv =1 0.5 % span Section 8.1.15
IVd =2+ 0.25 % span Section 8.1.13
IVm =+ 0.114 % span Section 8.1.14

IVAF =+ 1/0.5% +0.25% +0.114>
IVAF =+ 0.5705 % span

Converting from % span to mA:
IVAF =+ 0.5705 % span * (10 Vdc / 100 % span)
IVAF =1 0.057 Vdc

The resulting As-Found Tolerance is rounded to the precision of the
associated calibration procedure (Ref. P.3 — P.4). 4

Voltage-to-Current Converter As-Found Tolerance (VIAF)

The equation from Section 7.2.3 is adapted for the specific instrument
uncertainties and shown below:

VIAF =+ 4/VIv? + VId? + VIm?

where:

VIv =1 0.5 % span Section 8.1.24
VId =+ 0.5 % span : Section 8.1.22
VIim=1+0.114 % span Section 8.1.23

VIAF = £ 4/0.5% + 0.5% +0.1142
VIAF =+ 0.7162 % span
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Converting from % span to mA:
VIAF = + 0.7162 % span * (16 mA / 100 % span)
VIAF =1 0.11 mA

The resulting As-Found Tolerance is rounded to the precision of the
associated calibration procedure (Ref. P.3 — P.4).

Bistable As-Found Tolerance (BAF)

Steam Driven Pump Suction Pressure Switchover/Trip Bistable
AFT

.(B_AEétﬂ_n;LL)

The equation from Section 7.2.4 is adapted for the specific instrument
uncertainties and shown below:

2 2 2
BA-FStcam-LL =t \/BVS!cam-LL + Bd + Bm45

where:

Bvgeamtir =1 0.2 % span ‘ Section 8.1.33
Bd - =%x0.5% span Section 8.1.31]
Bmys =+ (.065 % span Section 8.1.32

BAFsqamiy =+ /022 +0.5% +0.065
BAFStcam-LL =+0.5424 % span

Converting from % span to Vdc:
BAFsicam-LL =% 0.5424 % span * (10 Vdc / 100 % span)
BAFsteam-1, =% 0.054 Vdc

The resulting As-Found Tolerance is rounded to the precision of the
associated calibration procedure (Ref. P.3 —P.4)."
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Steam Driven Pump Suction Pressure Alarm Bistable AFT

(BAFsiean-v)

The equation from Section 7.2.4 is adapted for the specific instrument
uncertainties and shown below:

BAFsemi =% yBVgeuny” + Bd? +Bmy,”

where:

Bvsicam-L =2 0.1875 % span . Section 8.1.33
Bd - =%£0.5% span Section 8.1.31
Bmyp =10.094 % span Section 8.1.32

BAFseum. =% 1/0.1875% +0.52 +0.094
BAFsamy =+ 0.5422 % span.

Converting from % span to mAdc:
BAFsiamr = 10.5422 % span * (16 mAdc / 100 % span)
BAFsimy, =% 0.08 mA

The resulting As-Found Tolerance is rounded to the precision of the
associated calibration procedure (Ref. P.3 — P.4).
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8.5.2 Acceptable As-Left Calibration Tolerances

Per Sectfon 3.3.8.6 of Reference G.1, the As-Left Tolerance is determined using
the equations shown in Section 7.3 of this calculation.

Reference P.1 through P.4 shows a separate calibration for the Sensor, Current-
to-Voltage Converter, Voltage-to-Current Converter and Bistable. Therefore, the
As-Left Tolerance for each device is calculated independently.

8.5.2.1

8.5.2.2

8.5.2.3

Sensor As-Left Tolerance (SAL)

Steam Driven Pump Suction Pressure Transmitter ALT

- (SALsteam)
Using the equation from Section 7.3.1:
SALseam = 3 SVsteam
SALgen =7 0.25 %Span Section 8.1.4

Converting from % span to mAdc:
SALstam =+ 0.25 % span * (16 mAdc /100 % span)
SALsteam =1 0.04 mAdc

Current-to-Voltage Converter As-Left Tolerance (IVAL)

Using the equation from Section 7.3.2:

IVAL = £ Vv |

IVAL =+ 0.5% span Section 8.1.15
Converting from % span to Vdc:

IVAL =+ 0.5 % span * (10 Vdc / 100 % span)

IVAL =% 0.050 Vdc

Voltage-to-Current Converter As-Left Tolerance (VIAL)

Using the equation from Section 7.3.3:
VIAL =+ VIv

VIAL =+ 0.5% span Section 8.1.24
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Converting from % span to mAdc:

VIAL =+ 0.5 % span * (16 mAdc / 100 % span)
VIAL =1 0.08 mAdc

Bistable As-Left Tolerance (BAL)

Steam Driven Pump Suction Pressure Switchover/Trip Bistable
ALT

(BALstea-11)

Using the equation from Section 7.3.4:

BALgtamiL =% BVsicam-LL

BALgiamir = £ 0.2 % span ~ Section 8.1.33
Converting from % span to Vde: |

BALgicamir =102 % span * (10 Vdc / 100 % span)

BALSteam-LL =1 0.020 Vdc

Steam Driven Pump Suction Pressure Alarm Bistable ALT

(BALsteam-L)

' Using the equation from Section 7.3.4:°

A BALS!eam-L =% BVSteam—L

BALgieamr = £ 0.1875 % span Section 8.1.33
Converting from % span to mAdec:
BALgieamr =20.1875 % span * (16 mAdc / 100 % span)

BALsteam. =1 0.03 mAdc
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Setpoint Evaluation

Per Section 7.4, for a process decreasing from normal operation toward the analytical limit,
the calculated limiting trip setpoint is determined as follows:

-SSPy =AL + [(0.839)* TLE " + TLEpas JPS

Per Section 7.4, the LTSP used to determine the margin compared to the existing FTSP as
follows:

Margin = LTSP - FTSP
These equations are used throughout this section for the evaluation of the AFP Suction
Pressure Switchover/Trip/Alarm Setpoints.

8.6.1 Steam Driven Pump 1(2)P-29 Low-Low Suction Pressure Switchover/Trip
Setpoint : .

Per Section 6.6, the Analytical Limit for the AF Low Pressure Suction
Stitchover/Trip is 5.241 psig. The random component of TLE switcaoveEr/TRIP-STEAM
was converted (for a single-sided approach) from 1.727 %Span to 1.450 % span in
Section 8.4.1.

Substituting:

SP SWITCHOVER/TRIP-Steam =5.241 pSlg + (1 A450% * 30 pSlg)

SP switcHOVER/TRIP-Steam = 5.241 psig + 0.435 psig
SP swiTcHOVERTRIP-Steam = 5,676 psig

Using the setpoint acceptance criteria prescribed in Section 2.0 for a decreasing
setpoint.

LTSP > SP

5.7 psig = 5.676 psig

The newly recommended limiting trip setpoint of 5.7 psig is acceptable. Therefore,
LTSP switCHOVER/TRIP-Steam-new = 5.7 PSig

To protect the LTSP the FTSP has been select such that additional margin is

provided between LTSPand FTSP. Therefore a value of 6.0 psig has been selected
for the FTSP.

FTSP switcHOVER/TRIP-Steam-new = 6.0 psig

Per References P.3 and P.4, the existing 1(2)P-29 AF Pump Lo-Lo Suction
Pressure Trip Setpoint (FTSP) is 6.6 psig (decreasing). Per Section 2.0, the



Calculation No. 97-0231
Revision 002-B
Page 62 of 74

existing trip setpoint (FTSP) is revised to reflect the lower span of the new
switchover/trip loop.

FTSP = SP

The existing Lo-Lo Suction Pressure Trip Setpoint (FTSP) is not acceptable, and will
be revised to 6.0 psig.

Again, using the setpoint acceptance criteria prescribed in Section 2.0, .
FTSP > SP

6.0 psig > 5.676 psig

Where additional rﬁargin is provided to protect the LTSP.

Margin switCHOVER/TRIP-Steam = LTSP switcHOVER/TRIP-Stcam —
FTSP switcHOVER/TRIP-Steam

Substituting:
Margin switcovER/TRIP-Steam =|5.7 psig — 6.0 psig |
Margin switcHOVER/TRIP-Steam = 0.3 psig

Moreover, margin is required to be provided for Rack Error (RE) for the tested
portion of the trip channel during normal operation. This includes the Current-to-
Voltage Converter and Bistable As-Found Tolerance. Per Section 8.5.1.2 and
8.5.1.4 the uncertainty associated with the Current-to-Voltage Converter and
Switchover/Trip Bistable are used to determine the RE as follows:

RE =+ /IVV? +IVd® +IVm’ +Bvg,,,,* + Bd’ + Bm,g’

Where:

Vv =10.5 % span Section 8.1.15
Ivd =10.25 % span ) Section 8.1.13
IVm =2+ 0.114 % span Section 8.1.14
BVsteam-LL =1 0.2 % span ‘ Section 8.1.33
Bd =1+ 0.5 % span . Section 8.1.31
Bmys =10.065 % span Section 8.1.32

RE g touma = + 4/0.57 + 0.252 +0.114> +.0.2% + 0.5% +0.0657

RE.founa = £ 0.7872 % span

Converting from % span to Vdc:



Calculation No. 97-0231
Revision 002-B
Page 63 of 74

RE.s.found = £ 0.7872 % span * (10 Vdc / 100 % span)
REas-found =1 0079 VdC

Converting from % span to psig:

RE. found = = 0. 7872% span * (30 psig / 100 % span)
RE.s.found = 0.236 pSig

The Rack Error (RE) for the Current-to-Voltage Converter and Bistable As-Left
Tolerance. Per Section 8.5.2.2 and 8.6.2.4 the uncertainty associated with the
Current-to-Voltage Converter and Switchover/Trip Bistable are used to determine
the RE as follows:

RE=4+ \/ Vv + Bvgir

Where:
Vv =10.5 % span Section 8.1.15
Bvsteam-LL =2 (0.2 % span ‘ Section 8.1.33

REas—lcft =t '\/ 052 + 022

REas,k;ft =+ 0.5385 % span
Converting from % span to Vdc:

RE.c1en = = 0.5385 % span * (10 Vdc / 100 % span)
REas-]eﬁ =+ 0.054 Vdc

Converting from % span to psig:

REqs founa = 0. 5385% span * (30 pSlg /100 % span)
REqs.founa = 0.162 pSig

Margin swiTcHOVER/TRIP-steam As-Found = (L TSP switcHover/trie-steam + REas-found ) —
FTSP switcHOVER/TRIP-Steam
Substituting:

Margin swiTCHOVER/TRIP-Steam As-Found =| (3.7 psig + 0.236 psig) — 6.0 psig |

“Margin swiTCHOVER/TRIP-Steam As-Founa = 0.064 psig

The newly recommended switchover/trip setpoint of 6.0 psig is acceptable.
Therefore,
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FTSP switcHOVER/TRIP-Steam-new = 0.0 psig

Converting from psig to Vdc and conservatively rounding up to the precision of the
setpoint:

FTSP swircHOVER/TRIP-Steam-new = 6.0 psig * (10 Vdc / 30 psig)
FTSP switcHOVER/TRIP-Steam-new = 2.000 Vdc
Steam Driven Pump 1(2)P-29 Low Suction Pressure Alarm Setpoint

Per Section 6.6, the Analytical Limit for the AF Low Pressure Suction
Switchover/Trip is 5.241 psig. This analytical limit will also be used to evaluate
the Lo Suction Pressure Alarm.

The random component of TLE aparm-sTeam was converted (for a single-sided
approach) from 2.073 % span to 1.740 % span in Section 8.4.2.

Substituting:
SP AL ARM-Steam =5.241 pSlg + (1740 % * 30 pSlg)

SPALARM-Steam = 5241 pSlg +0.522 pSlg

SPaLARM-Steam = 5.763 psig

Per Reference P.3 and P .4, the existing 1(2)P-29 AF Pump Lo Suction Pressure
Alarm Setpoint (FTSP) is 7.1 psig (decreasing). Per Section 2.0, the existing alarm
setpoint (FTSP) is acceptable if it is:

1) Greater than (or equal to) the setpoint calculated in this section (SP)
2) 0.5 psig above the AFP Low-Low Suction Pressure Switchover/Trip Setpoint.

FTSP > SP

7.0 psig is greater than or equal to 5.763 psig.

Although the existing FTSP is greater than (or equal to) the setpoint calculated in
this section (SP), it is much greater than 0.5 psig above the AFP Low-Low Suction
Pressure Switchover/Trip Setpoint (based on the switchover/trip setpoint change
prescribed in Section 8.6.1 of this calculation).

As such, the existing alarm setpoint of 7.1 psig will be changed to 6.5 psig to
preserve the existing 0.5 psig increment between the switchover/trip and alarm
setpoints and meet the alarm setpoint acceptance criteria.

Therefore, the newly recommended Lo Suction Pressure Alarm setpoint is:

FTSPALARM- Steam-new 6.5 pSlg
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Converting from psig to mAdc and conservatively rounding up to the precision of
the setpoint:

FTSPALARM- steamnew = 0.5 psig * [(20 mAdc — 4 mAdc) / 30 psig)] + 4 mAdc

FTSPALARM- Steam-new — 7.47 mAdc



9.0

RESULTS AND CONCLUSIONS, WITH LIMITATIONS

Calculation No. 97-0231
Revision 002-B
Page 66 of 74

9.1  Loop Uncertainties
The Seismic loop uncertainties (concurrent with accident environments) for Auxiliary
Feedwater Pump Low Suction Pressure are summarized below.
Seismic Conditions
95% / 95% (concurrent with accident environments) Reference
Confidence . :
% span psig
ILE swrrcnover +1.450 +0.435 8.4.1
TRIP-STEAM
TLE ALARM-STEAM +1.740 +0.522 8.4.2
9.2  Field Switchover/Trip Setpoint (FTSP) and Calculated Switchover/Trip

Setpoint (SP)

This calculation has determined that the existing Field Trip Setpoints (FTSP) for Auxiliary

Feedwater Low Suction Pressure Alarm and Low-Low Suction Pressure Trip should be

revised to meet the setpoint acceptance criteria prescribed in Section 2.0 of this calculation.
The setpoint summary is shown in the table below.

Caiculated SP

Existing FTSP

Newly Recommended

Setpoint Function FTSP Reference
1(2)P-29 Steam Driven AFP 6.0 8.6.1
Low-Low Suction Pressure 5.676 psig 6.6 psig 0.660 Vdc i 2.000 Vdc M

. . : psig P3,P4
Switchover/Trip
1(2)P-29 Steam Driven AFP Lo . . o 8.6.2,
Suction Pressure Alarm 5.763psig 7.1psig | 5.14mAdc | 6.5psig | 7.47mAdc P3,PA
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This calculation has determined the Acceptable As-Found and As-Left Tolerances for the
instruments listed in Section 1.5. The values are rounded to the precision of the calibration
procedures. The new As-Found and As-Left Tolerances should be incorporated into the
affected calibration procedures identified in Section 10.0.

Refer to Section 8.5.1 for As-Found Tolerances and Section 8.5.2 for As-Left Tolerances.

Table 9.3-1

Steam Driven Pump Suction Pressure Instrumentation As-Left/As-Found Values

Pressure
Transmitters
1(2)PT-
4044A

v
Converters

1(2)PQ-4044

Y/1 Converters
1(2)PM-4044-3

Switchover/ Trip & Alarm
Bistable Units

1(2)PC-4044-LL
(Switchover/
Trip)

1(2)PC-4044-L
(Alarm)

As-Left

+ 0.04 mAdc

+0.050 Vdc

+0.08 mAdc

+0.020 Vdc

+0.03 mAdc

As-Found

+0.10mAdc

+0.057 Vdc

+0.11 mAdc

+£0.054 Vde

+0.08 mAdc

Table 9.3-2

Steam Driven Pump Suction Pressure Instrumentation Channel Operability Testing

Rack Error As-Found Values

Rack Error — Channel Operability Testing

As-Left

+0.054 Vde

As-Found

+0.079 Vdc

9.4

Limitations

9.4.1 Aux. Feed Pump Cubicle Area Environmental Limitations

The results of this calculation are valid only if the temperature inside of the AFP
Cubicle Cabinets (1(2)C-197) does not exceed 120 °F. AR 524983, Action Item
#2, (previously CA 028602) has been generated to track this limitation.
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9.4.2 Computer Room Temperature Limitations

The results of this calculation are valid only if the temperature inside of the
Computer Room instrumentation panels does not exceed 120 °F. GAR 01031656
has been generated to track this limitation.

9.4.3 M&TE Limitations

To preserve the validity of this calculation’s results, this calculation requires that
all future calibrations of the equipment (addressed in this calculation) be performed
using the M&TE mentioned below (or better).

M&TE Range Accuracy Readability Reference
' 8.1.14,
Fluke 45 0-10 Vdc 0.025 % reading 0.006 Vdc | 8.1.23,8.1.32
8.1.3,8.1.14,
Fluke 45 0-30 mA 0.05 % reading 0.003 mA | 8.1.23,8.1.32
A . ‘ 0.0035 % reading 8.1.14,
HP 34401A 0-10 Vdc + 0.0005 % range | 0.00001 Vdc | 8.1.23,8.1.32
0.050 % reading 8.1.3, 8.1.14,
HP 34401A 0-100 mAdc +0.005 % range | 0.0001 mAdc | 8.1.23,8.1.32
Ashcroft 452074SD02L 30 psig +0.25 % ES 0.001 psig 8.1.3
McDaniels 30 psig +0.50 % FS 0.05 psig 8.1.3

9.4.4 Not Used.
9.4.5 Not Used.
9.4.6 Implementation of EC-13407

This calculation has an imposed condition requiring documents P.1, P.2, P.3, P.4,
D.2, D.3, D.4 and all impacted equipment to be modified to incorporate the
changes per EC-13407 and minor revisions of this calculation.

This calculation creates an imposed condition requiring transmitters 1PT-4044A
and 2PT-4044A be installed at an elevation 12.08" or higher and orientation such
that the Analytical Limit calculated in Section 6.6 is conservative and remains .
valid.
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9.5  Graphical Representation of Revised Setpoints and Tolerances

9.5.1 Steam Driven Low-Low Suction Pressure Trip (Bistable Only)

Steam Driven Pump Low-Low Suction Pressure Switchover / Trip Setpoint

+As-Found 6.16 psig (2.054 Vdc)
+As-Left 6.06 psig (2.020 Vdc)

FTSP : 6.0 psig (2.000 Vdc)
-As-Left ' 5.94 psig (1.980 Vdc)
-As-Found —_— Rk 5.84psig(1.946 Vdc)

LTSP (TS Limit) 5.7 psig (1.900 Vdc)

Calculated SP 5.676 psig (1.892 Vdc)

— v

Analytical Limit 5.241 psig

9.5.2 Steam Driven Low-Low Suction Pressure Trip Rack Error — Channel
Operability Testing

Steam Driven Pump Low-Low Suction
Pressure Switchover / Trip Setpoint Rack Error — Channel Operability Testing

LTSP (TS Limit) -

5.7 psig (1.900 Vdc)

+As-Found _— ) 6.24psig (2.079 Vdc)
+As-Left —Ff— 6.16 psig (2.054 Vdc)

FTSP ——F—— 6.0 psig (2.000 Vdc)
-As-Left — % 584psig(1.946 Vdc)
-As-Found — R 576psig(1.921 Vdc)

Calculated SP

Analytical Limit

5.676 psig (1.892 Vdc)

5.241 psig
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9.5.3 Steam Driven Low Suction Pressure Alarm

Steam Driven Pump Lo Suction Pressure Alarm Setpoint

v +As - Found

+As - Left

FTSP

-As - Left

-As - Found

Calculated SP

Analytical Limit

6.65psig (7.49 mAdc)
6.56psig (7.50 mAdc)
6.5 psig (7.47 mAdc)
6.45 psig (7.44 mAdc)

6.36psig (7.39 mAdc)

5.763psig (7.074 mAdc)

5.241psig
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9.5.4 Technical Specification Value

The requirement for the Limiting Safety System Setting (LSSS) to be in the
Technical Specification is met by specifying a value in the Specifications that is the
least conservative value that the LTSP can have during testing along with requiring
that the LTSP and methodology for determining the LPST must be in a document
controlled under 10 CFR 50.59.

Using the setpoint acceptance criteria prescribed in Section 2.0 for a decreasing
setpoint Section 8.6.1 determined the LTSP to be as follows:

LTSP switcHOVER/TRIP-Stcam-new = 5.7 PSig

The LTSP provided in this calculation is based upon the design of the new unitized
Auxiliary Feedwater System to be installed as part of the extended power uprate
(EPU) at Point Beach Nuclear Plant Units 1 and 2. The LTST provides the
information for Technical Specification Table 3.3.2-1, Engineered Safety Feature
Actuation System Instrumentation, .Function Item 6.e for AFW Pump Suction
Transfer on Suction Pressure Low. The LSSS for Function 6.e. is proposed to be 5.7

psig.

It is noted that the Technical Specification value is taken based on the LTSP.
Exception has been taken to Reference G.1 Section 3.3.8.4.3 which calculates the
Allowable Value under Method 3 of ISA 67.04.02 and, as such is not take as the
Technical Specifications value.
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10.0 IMPACT ON PLANT DOCUMENTS

Note: Passport Engineering Change (EC) Number for Calculation 97-0231 is 14048.

PBNP-IC-42, Rev. 1, “Condensate Storage Tank Water Level Instrument Loop Uncertainty/
Setpoint Calculation”

The AFP Pressure Switchover/Trip setpoint per this calculation is input to PBNP-1C-42 for
determining the CST water level instrument loop uncertainties and the adequacy of CST water
level setpoints.

97-0215-002-A, Rev. 5, “Water Volume Swept by all four AFW Pumps following a Seismic
/Tomado Event affecting both Units.”

To ensure that this trip initiation provides protection for the AFW pumps, the'minimum volume
of 512 gallons in the protected piping (corresponding to EL. 24.17 feet) must be used in
Calculation 97-0215 for ensuring that sufficient water (including water pumped during the
associated trip time delay) is available to supply the AFPs until they automatically trip, thus
preventing damage to the pump.

1ICP 04.003-5, Rev. 12, “Aux111ary Feedwater F low and Pressure Instruments Outage
Calibration”

¢ Revise procedure to include the new pressure transmitter 1PT-4044A.

»

2ICP 04.003-5, Rev. 13, “Auxiliary Feedwater Flow and Pressure Instruments Outage
Calibration” .

Revise procedure to include the new pressure transmitter 2PT-4044A.

1ICP 04.032-1, Rev. 15, “Auxiliary Feedwater System and Charging Flow Electronic Outage
Calibration”

Revise procedure to include the new pressure transmitter 1PT-4044A. New As-Found
Tolerances for the Steam Driven Suction Pressure Rack Components need to be incorporated.
New Switchover/Trip and Alarm setpoints for the Suction Pressure Bistable units need to be
incorporated.

21CP 04.032-1, Rev. 13, “Auxnltary Feedwater System and Chargmg Flow Electronic Outage
Calibration”

Revise procedure to include the new pressure transmitter 2PT-4044A. New As-Found
Tolerances for the Steam Driven Suction Pressure Rack Components need to be incorporated.
New Switchover/Trip and Alarm setpoints for the Suction Pressure Bistable units need to be
incorporated. :
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e STPT 14.11, Rev. 20, “Auxiliary Feedwater”

New Switchover/Trip and Alarm setpoints for the Suction Pressure Bistable unit need to be
incorporated. :
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ATTACHMENT LIST

Attachment A (Ref. G.6), Walkdown, Pressure Transmitter Elevation and Pressure Tap Elevation (6
pages).

Attachment B, Instrument Scaling (5 pages).

Attachment C (Ref. G.11), Walkdown, ICTI-621 and ICTI-797 Readability (3 pages)
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PART 1 - WALKDOWN REQUEST FORM

Calculation No. 97-0231

Walkdown Location (Bldg/Elev/Room/Column Lines)
Control Building / Etevation 8' / Auxiliary Feedwater Pump Rooms

Scope
Determine the distance between transmitters PT-4042, PT-4043, 1PT-4044 and 2PT-4044 and their
corresponding pipe centerling.

Also, determine the distance between the transmitters listed above and their corresponding pressure
tap. : '

References:

Data Tolerance Requirements

. . . g . » -
S&lL W, Barasa Signature - pate 0/ ¢s

Lead

P1-PB-029, ATTACHMENT 3 PAGE 1 of
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PART 2 - WALKDOWN DATA COLLECTION FORM
Resuits

See attached diagram for each pressure transmitter (4 pages total).

/lata Taker Name Signature Date
HGFlyan 8l ofoc
Indepenwler Name Signature Date

PI~PB£029, ATTACHMENT 3 PAGE 2 of
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Instrument Scaling

This calculation has determined Acceptable As-Found Tolerances for all instruments identified in
Section 1.5 in addition to new setpoint values and new Acceptable As-Left Tolerances for PT-4042
and PT-4043. The following tables illustrate the necessary modifications to calibration procedures
P.1 through P.4 to account for these new tolerance values. The boxed-in fields represent the
necessary changes; all other fields are provided for completeness only.

For 11CP 04.003-5:

EQUIPMENT ID: 1PT-4044A

MANUFACTURER: Rosemount

DESCRIPTION: P-29 AFP Suction Pressure

MODEL NUMBER:  3051NG3A02A1JH2B2

SCALING: 0.0 — 30 psig / 4.00 —20.00 mAdc | LOCATION: _EL 8, CB, AFP RM 1P-29 CUB
INPUT  OUTPUT LIMITS
. IDEAL | ASFOUND | ASLEFT As-Found As-Left

psig mAdc mAdc mAdc Low High Low High
mAdc mAdc mAdc mAdc

0 4.00 3.9 41 3.96 4.04
75 8.00 79 g1 7.96 8.04
s 12.00 11.9 1.1 11.96 12.04
s 16.00 15.9 16.1 15.96 16.04
30 20.00 19.9 o1 | 1996 20.04
s 16.00 15.0 16.1 15.96 16.04
s 12.00 11.9 1.1 11.96 12.04
75 8.00 79 8.1 7.96 8.04'

0 4.00 39 a1 3.96 4.04
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EQUIPMENT ID: 2PT-4044A

MANUFACTURER: Rosemount

DESCRIPTION: P-29 AFP Suction Pressure

MODEL NUMBER:

3051NG3A02A1JH2B2

SCALING: 0.0 — 30 psig / 4.00 — 20.00 mAdc | LOCATION: El. 8’, CB, AFP RM 2P-29 CUB
INPUT OUTPUT ‘ LIMITS
. IDEAL | ASFOUND | AS LEFT As-Found As-Left
psig mAdc mAdc mAdec Low High Low High
' mAdc mAdc mAdc mAdc
0 ~ 4.00 3.9 41 3.96 4.04
75 8.00 79 2.1 7.96 8.04
15 12.00 11.9 121 11.96 12.04
225 16.00 15.9 16.1 15.96 16.04
30 20.00 19.9 20.1 19.96 20.04
s 16.00 15.9 16.1 15.96 16.04
s 12.00 11.9 121 11.96 12.04
75 8.00 79 8.1 7.96 8.04
0 4.00 3.9 41 3.96 4.04
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For 11CP 04.032-1 (Data Sheet 5):
EQUIPMENT ID: 1PC-4044-LL MANUFACTURER: Foxboro
DESCRIPTION: 1P-29 AFP Suction Header Pressure Bistable | MODEL NUMBER: 2AP+ALM-AR
SCALING: 0.0 —30.0 psig - LOCATION: Rack: 1C-197; N1, §4
PROCESS INPUT
SETPOINT Vdc . OUTPUT
: Setpoi As-Found Limits As-Left Limits
PSIG e\}’é’c‘“t (Vdc) As-Found (Vdc) (Vdc) As-Left (Vdc)
Low High Low High
6.0 1.2.000 1.946 2.054 1.980 2.020
REMARKS
EQUIPMENT ID: 1PC-4044-L MANUFACTURER: Foxboro
DESCRIPTION: 1P-29 AFP Suction Header Pressure Bistable | MODEL NUMBER:, 2AP+ALM-AR
SCALING: 4.0 — 20.00 mAdc / 0 —30.0 psig LOCATION: Rack: 1C-171B-F; N5, S3
PROCESS *INPUT
SETPOINT mAdc OUTPUT
g - As-Found Limits As-Left Limits
PSIG ;‘K‘(’i‘:‘ mAdc) As-Found (mAdc) (mAdc) As-Left (mAdc)
_ j Low High Low High
6541 7474 7.39 7.55 7.44 7.50

Annunciator Check

CO01 A, Annunciator 4-9, “AUX FEED PUMP SUCTION PRESSURE LOW”

INITIALS

REMARKS

* 4 — 20 mADC is input at IC171A-R, TB-3, terminals 33 (+) and 34 (-). Field wire lifted and input
current leads across resistor
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For 2ICP 04.032-1 (Data Sheet 5):
EQUIPMENT ID: 2PC-4044-LL MANUFACTURER: Foxboro
DESCRIPTION: 2P-29 AFP Suction Header Pressure Bistable | MODEL NUMBER: 2AP+ALM-AR
SCALING: 0.0 — 30.0 psig LOCATION: Rack: 2C-197; N1, 84
PROCESS INPUT
SETPOINT vde OUTPUT
' S . As-Found Limits As-Left Limits
PSIG ef,p(;’;m (Vde) As-Found (Vdc) (Vde) _ As-Left (Vdc)
Low High Low High
6.0 2.000 ¢ 1.946 2.054 1.980 2.020
REMARKS
EQUIPMENT ID: 2PC-4044-L MANUFACTURER: Foxboro
DESCRIPTION: 2P-29 AFP Suction Header Pressure Bistable | MODEL NUMBER: 2AP+ALM-AR
SCALING: 4.0 - 20.00 mAdc / 0 —30.0 psig LOCATION: Rack: 2C-173B-F; N3, S8
PROCESS *INPUT
SETPOINT mAdc ) OUTPUT
S . As-Found Limits As-Left Limits
PSIG o (mAdc) As-Found (mAdc) (mAdc) As-Left (mAdc)
Low High Low High
6.54 747 . 7.39 7.55 " 7.44 7.50

Annunciator Check

Co1 A, Annunciator 4-9, “AUX FEED PUMP SUCTION PRESSURE LOW”

INITIALS

REMARKS

* 4 — 20 mADC is input at 2C173A-R, TB-3, terminals 83 (+) and 84 (-). Field wire lifted and input
current leads across resistor
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ATTACHMENT B

Per Section 9.4, to preserve the validity of this calculation’s results, this calculation requires that
all future calibrations of the equipment (addressed in this calculation) be performed using the
M&TE mentioned below (or better). This table needs to be implemented in calibration
procedures 1(2)ICP 04.003-5 and 1(2)ICP 04.032-1 to provide the calibrator with a list of
acceptable M&TE equipment.

M&TE Range Accuracy Readability
Fluke 45 0-10 Vdc 0.025 % reading 0.006 Vdc
Fluke 45 0-30 mA 0.05 % reading 0.003 mA
0.0035 % reading +
HP 34401A 0-10 Vdc 0.0005 % range 0.00001 Vdc
0.050 % reading +
HP 34401A 0-100 mAdc 0.005 % range 0.0001 mAdc
Ashcroft 452074SD02L 30 psig +0.25 % FS 0.001 psig
McDaniels 30 psig +0.50 % FS 0.05 psig
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ATTACHMENT C

PART 1 - WALKDOWN REQUEST FORM

Calculation 97-0231-002-B

Walkdown Location (Bldg/Elev/Room/Column Lines)

Scope

The purpose of this walk down is to provide input to Calc. 97-0231-002-B for the readability of
the following M&TE equipment:

o ICTI-621 : Ashcroft 452074SD02L 30 psi Digital Gauge
s ICTI-797 : McDaniels 30 psi gauge

Dacumentation will be provided via photographs.

References: IC! 12

Data Tolerance.Requirements

S&L Nicholas Vilione Signature Kk Date 5/28/2009
Lead

-

PAGE 1 of 5,
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PART 2 - WALKDOWN DATA COLLECTION FORM

Results

See photographs.

‘ The least significant digit of ICTi-621 is 3 digits to the right of the decimal.

' PAGE 2 of _3__
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The subdivisions of ICTI-797 are 0.1psi.
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Nicholas Vilione b[ ' 7 D) '07
Data Taker Name Signature Date
Steven Barwin FTTRE T By -
Independent Verifier Name Signature
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