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PURPOSE

Objective and Applicabllity

This calculation documents the basis for ‘final’ values specified in HNP Tech-
nical Specification Tables 2.2-1 and 3.3-4 [References 2.1 and 2.2}, as a ro-
sult of steam generator replacement [SGR] and/or power uprate [PUR] projects
implementation. It serves to reconcile wvalues shown in other documents pro-
duced for these projects, and to clarify determinations/specification of such
values within these Tech Spec Tables for post-SGR/PUR operation.

Functional and Operational Description

Tech Spec RTS/ESFAS Trip Setpoint Tables [References 2.1 and 2.2] and their
asgsoclated Bases define limiting safety system settings [LSSS] and operability
limits for Reactor Trip System [RTS] and Engineered Safety Features Actuation
Systems [ESFAS] functions. various instrumentation channel surveillances
[e.g., channel calibrations and functional checks per MSTs and LPs) are
performed to demonstrate compliance with these RTS/ESFAS Tech Spec
requirements. Acceptance criterion for these gurvelllances are generally
defined within corresponding instrumentation channel scaling calculations (or
electrical calculations, for RTS/ESFAS-related relay settings); scaling
calculations, as revised for SGR/PUR implementation, should zxeflect the
conclusions documented herein.

Additional Background

Original enginesring methodology and operability cQetermination bases, for
values defined in the Tech Spec RTS/ESFAS Trip Setpoint Tables, were contained
in Westinghouse Letter Report PCQL-355 [Reference 2.3]. This methodology has
been described as a “five-column® Tech Spec format. Its original intent was
to minimize the number of licensing event reports (LERs) issusd for inoperadble
instrumentation channels. The need for LER issuance was further reduced by
NRC changes to 10CRPS0.73 in 1983; reportability was only required if a loss
of safety function occurred (versus the loss of a single channel).

Tech §Spec-related RTS/ESPAS trip functions have also dbeen defined within
various site calculations [as listed within Reference 2.4 documentation]).
Addaitionally, HNP FSAR Section 1.8 specifies a licensing commitment to RG

1.105, Rev. 1 [Reference 2.5]}.

Subsequent industry guidance was provided by ISA Standard S67.04 [Reference
2.6) and by RG 1.105 [as recently updated per Rev. 3 (dated 12/99)). NGGC
procedural guidance {per Reference 2.7) allows for the use of vendor-prepared
calculations which comply with newly-updated ISA calculational methodology
and/or maintain consistency with current licensing bases.

Westinghouse SGR/PUR-related evaluation of RTS/ESFAS trip functions was per-
formed and documented by WCAP-15249 [Reference 2.8] and various supporting
Westinghouse uncertainty calculations [listed within Reference 2.9 documenta-
tion]. (This methodology has been described as a “two-column” Tech Spec for-
mat, which consists of the Trip Setpoint and the Allowable Value.) In gener-
al, this evaluation process was intended to update original methodology/bases
to more current industry practices (with respect to a more standardized Tech
Spec format, as well as an updated treatment of measuremsnt uncertainties
{relative to notifications 1listed by Reference 2.11}). For reference pur-
poses, correspondence listed per Reference 2.12 acknowledges CP&L design
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inputs (provided to Westinghouse) and other Westinghouse analysis dinputs
(specific for the HNP PUR/SGR projects) as noted within the Reference 2.10

listing.

Owing to the existing HNP licensing bases, the Tech Spec RTS/ESFAS Trip
Setpoint Tables will be retained in their original “five-column” format. By
retaining the existing HNP licensing bases, the current plant controls (for
channel calibrationg/surveillances and@ for operability determinations) can be
maintained for the PUR/SGR implementation.

In most cases (i.e., except for steam generator [SG] narrow-range [N-R] level,
Overtemperature/Overpower AT [OTAT/OPAT] trip channels) the instrument
channels are physically (and/or analytically [by nominal setpoints and safety
analysis limits]) unchanged, for PUR/SGR implementation, f£rom their current
plant operational and design requirements, Therefore, the current (pre-
PUR/SGR) Tech Spec values shall be compared to those values computed herein,
to evaluate the continued acceptability of current Tech Epec values (for post-
PUR/SGR operation). Furthermore, it can be concluded that existing Tech Spec
term values shall continue to apply for all channels, unless a specific
technical justification requires the modification of Tech Spec term values.

LIST OF REFERENCES

1. BEHNP Technical Specification Table 2.2-1, “Reactor Trip System Instrumen-
tation Trip Setpoints” [mark-up included in Table 4-1 herein).

2. HNP Technical Specification Table 3.3-4, ™“Enginesred Safety Features
Actuation System Instrumentation Trip Setpoints~ [mark-up included in
Table 4-2 herein).

3. \VWestinghouse Letter Report FCQL-355, Rev. 1, dated July 1985,
wWestinghouse Setpoint Methodology for Protection Systems, Shearon
Harris~ [EMDRAC 1364-053067, Rev. 3 contains the current revision of
this methodology, at the time of issuance of this calculation).

4. HNP Calculations (associated with RTS/ESFAS trip functions):

a. HNP-I/INST-1002, Rev. 1, “Reactor Coolant loss of PFlow Error
Analysis”~.

b. HNP-I/INST-1003, Rev, 2, “Pressurizer Pressure Protection Error
Analysis (Loops P-455, P-456, P-457)~.

c. HNP-I/INST-1030, Rev. 1, “Refueling Water Storage Tank Level Accuracy
Calculation / L-550, L-991, 1-992, L-993 ¢for Shearon Harris FOP
Setpoints / HESS I&C”.

d. HNP-I/INST-1045, Rev. 1, ™“Steam Generator Narrow Range Level: Low,
Low-Low, and High-High Setpoints/Setpoint Accuracy Calculation; L-473
through L-476, L-483 through L-486, and L-493 through L-496~".

NOTE: Bechtel-generated xevision [Rev. 1C, dated 4/11/00) of HNP-
I/INST-1045 has been prepared in support of the 5G Replace-
ment Project [as transmitted by Bechtel project 1letter
BH/2000-029}.

e. HNP-I/INST-1049, Rev. 0, *“Replacement of RCS Narrow Range RTDs;
Acceptablility Calculation; TE-412B1, 412B2, 412B3, 42281, 422B2,
422B3, 43281, 432B2, 43283, 412D, 422D, 432p~.

£. HNP-I/INST-1054, Rev, 1, “Turbine Throttle Valve Closure Uncertainty
and Scaling Calculation~”.
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g. HNP-X/INST-1055, Rev. O, “Turbine Low Hydraulic Pressure Trip
Uncertainty and Scaling Calculation”.

h. EQS-2, Rev, 6, “Refueling Water Storage Tank Level Setpoint”,

i. E2-0010, Rev. 5, “Undervoltage Relays: Reactor Coolant Pump Motors
la, 1B & 1c~.

3. ¥E2-0011, Rev. 4, “Underfrequency Relays: Reactor Coolant Pump Motors
1A, 1B & 1ic~.

k. E2-0005.09, Rev. 1, ™Degraded Grid vVoltage Protection £for 6.9KV
Busses 1A-SA & 1B~-SB¥,

1. 0054-JRG, Rev. 2, “PSB-l1 Loss of Offsite Power Relay Settings~,

NRC Regulatory Guide 1.105, ™“Instrument Setpoints For Safety Related

Systems”.

NOTE: ¥SAR Section 1.8 states HNP commitment to Rev. 1 of this RG;
current version of RG is Rev. 3 (issued 12/99).

ISA Standard S67.04, Part I, 1994, “Setpoints for Nuclear Safety-Related
Instrumentation~,

CP&L Procedure EGR-NGGC-0153, Rev. 7, “Engineering Instrument Setpoints~”

WCAP-15249, Rev. 0, dated April 2000, *Westinghouse Protection System
Setpoint Methodology for Harris Nuclear Plant (for Uprate to 2912.4 MWT -
NSSS Power and Reoplacement Steam Generators)” (designated as Westing-
house Proprietary Class 2C; transmitted by project letter CQL-00~141].

Westinghouse Calculation Notes [assoclated with RTS/ESFAS setpoint uncer-
taintiesl; designated as Westinghouse Proprietary Class 2:

a. CN-TSS-98-19, Rev. 2, dated 3/99, “Harris (CQL) Control/Protection
TUncertainty and Setpoint Analysis for Delta-75 Replacement Steam
Generators (RSG) and Uprate to 2912.4 MWt-NSSS Power” [transmitted
to CP&L by Bechtel project letter BH/98-067).

b. CN-TS5-98-33, Rev. 1, dated 9/13/99, “Harris (CQL) Overtemperature
and Overpower Delta-T Reactor Trip Setpoints for Uprate to 2%12.4
Mwt=-NSSS Power” ([transmitted by project letter CQL-99-088].

c. CN-850-99-03, Rev. 1, dated 9/17/99, “Harris (CQL) Pressurizer ?Pres-
sure - Low Reactor Trip, Pressurizer Pressure - High Reactor Trip,
Pressurizer Pressure - lLow Safety Injection and P-11 Permisszive Set-~
points for Uprate to 2912.4 Mwt -~ NSSS Powor” [transmitted by
project letter CQL-99-052).

d. CN-550-99-5, Rev. 1, dated 5/7/99, “Pressurizer Water Level - High

Reactor Trip Setpoint Uncertainty Calculation for Harris Uprate to
2912.4 MWt, NSSS Power” [transmitted by project letter CQL-99-084].

e. CN-8S0-99-7, Rev. 1, dated 95/21/99, “Harris Steamline Pressure-Low
and Negative Steamline Pressure Rate-High Technical Specification
fetpoint for Uprate to 2912.4 Mwt-NSSS Power” [transmitted by pro-
ject letter CQL-99-101].

£. C©CN-5S0-99-8, Rev. 1, dated 9/21/99, “Harris Steamline Differential
Pressure-High Technical Specification Setpoint for Uprate to 2912.4
Mwt~NSSS Power® {transmitted by project letter CQL-99-100].

g. CN-850-99-13, Rev. 1, dated 9/7/95, "“Nuclear IXInstrumentation System
Power Range Protection Functions for Harris Uprate to 2912.4 Mwt-
NSSS Power” ([transmitted by project letter CQL-99-085]).
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CN-SS0-99-14, Rev. 1, dated 12/17/99, “Harris (CQL) Nuclear Instru-
mentation System Intermediate Range Protection Function for the
Uprate to 2912.4 Mwt NSSS Power” [transmitted by project letter CQL-
959-229].

CN-8S0-99-15, Rev, 1, dated 11/9/99, *Harris (CQL) Nuclear Instrumen-
tation System Source Range Protection Function for the Uprate to
2912.84 Mwt NSSS Power” (transmitted by project letter CQL-99-176].
CN-550-99-16, Rev. 1, dated 9/17/9%, “Containment Pressure Functions
for Harris Uprate to 2912.4 Mwt-NSSS Power” [transmitted by project
letter CQL-995-091].

CN-8S0-99-17, Rev. 1, dated 11/9/99, *“Harris Reactor Coolant Pump
Under Voltage/Under Frequency Setpoint Calculations for Uprate to
2912.4 Mwt ~ NSSS Povwer” [transmitted by project letter CQL-99-175].
CN-8550-99~18, Rev. 1, dated 10/20/9%, ™“Harris (CQL) Steam PFPlow /
Feodwater Plow Mismatch Punction (Coincident with Steam Generator
Water Level- lLow) for Uprate to 2912.4 Mwt - NSSS Power” {trans~
mitted by project letter CQL-99-146).

CN-850-99-32, Rev., 0, dated 11/24/99, “Harris (CQL) Low, Low Tavg (P-
12) Technical Specification Setpoint for Uprate to 2912.4 Mwt - NSSS
Povwer” [transmitted Dby project letter CQL-99-~199].

CN-5S0-99~33, Rev. 0, dated 211/30/99, ™RBarris (CQL) Low Reactor
Coolant Flow Technical Specification Setpoint for Uprate to 2912.4
Mwt~-NSSS Power” [transmitted by project letter CQL-99-203].

Westinghouse Project Letters (PUR/SGR design information sent to CP&L):

a.
b.

Ce.

CQL-98-028, dated 6/8/98, “Unverified Uncertainty Estimates”,
cQL-98-032, dated 7/6/98, “Unverified Uncertainty Estimates Correc-
tions”~.

CQL-98-030, Rev. 1, dated 7/8/98, “rinal PCWG Parameters for the
SGR/ Uprating Analysis an@ Licensing Project”.

€cQL-99-013, dated 5/11/99, *“Revision to CQL Streaming Uncertain-
ties”.

CQL-99-029, dated 5/14/99, “Harris Hot Leg Streaming Evaluation Sup-
porting Documentation~”.

CQL~59~105, Rev. 1, dated &/3/00, “OTDT and OPDT Setpoints Operating
Margins Evaluation foxr HNP Margin Recovery Program (WX705)~.
CQL-98-050, dated 11/3/98, “Revised RSG Level & Trip Setpoints in
Consideration of Moisture Separator Modifications~”.

cQL~98-052, dated 11/12/98, “Calculation Note - Harrls RSG Recommend-
oed SG Level PBetpoints” [transmitted Calculation Note OPES (98)-025,
dated 10/23/98, %SG NR Level Setpoints and PMA Inputs For Shearon
Harris Model A75 Replacement Steam Generators with Modified Moisture
Separator Design®).

Westinghouse Technical and Nuclear Safety Notifications:

a.

b.

Westinghouse Technical Bulletin ESBU-TB-$7-02, dated 5/1/87, “Analog
Process Rack Operability Determination Criteria~.

Westinghouse Technical Bulletin ESBU-TB-97-03, dated 5/1/97, “W Non-
Conservative Aspect of the Generic Westinghouse Instrument Uncertain-
ty Algorithm~.

Westinghouse Nuclear Safety Advisory Letter NSAL-97-01, dated
6/30/97, “Transmitter Drift~.
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Westinghouse Nuclear Safety Advisory Letter NSAL-03-9, dated 9/22/03,
“Steam Generator Water Lsvel Uncertainties”.

Westinghouse Technical Bulletin TB-04-12, dated 6/23/04, “Steam
Gonerator Level Process Pressure Evaluation~”.

Westinghouse Nuclear Safety Advisory Letter, NSAL-02-3, Rev, 1,
4/08/02, “Steam Generator Mid-deck Plate Pressure Loss Issue”,
Westinghouse MNuclear Safety Advisory Letter NSAL-02-4, Rev. 0,
2719702, “Maximum Reliable Indicated Steam Generator Water Level”,
Westinghouse Nuclear Safety Advisory Letter, NSAL-02-5, Rev. 1,
4722702, *Steam Generxator Level Control Bystem Uncertainty Issue”.

Cr&lL Project letters (design input information provided to Westinghouse):

aA.

HW/98-013, dated B/4/98, “Reference: Letter 97-CQL-901: Request for
Input Information for Setpoint/Uncertainty Analysis~.

BW/$9-038, dated 4/1/99, “Design Inputs for WA Task 6 Protection
System Setpoint Methodology for Uprated Power Conditions”,
HW/99-033, dated 3/22/9%, *“Design Inputs for WA Task S Pressurizer
Water Level Control System Uncertainty Calculations for Uprated
Power Conditions~.

HW/99-032, dated 3/22/9%9, ™“Design Inputs for WA Task 4 Control
Systems Uncertainty Calculations for Uprated Power Conditions~.
HW/99-097, dated 6/21/99, ™“Design Inputs for RCP Undervoltage &
Underfrequency Protection System Trip Setpoints for Uprated Power
Conditions (WA Task 6)~.

HW/99-116, dated 7/14/99, “Response/Clarification toc Open Issues in
Letter CQL-99-035~,

HW/99-136, dated 8/12/99, ™Additional Design Inputs for ITDP
Calorimetric Uncertainty Calculations~,

HW/99-199, dated 10/12/59, “Clarification of Final Design Inputs and
Owner’s Review Comments for 2XTDP Calorimetric Uncertainty
Calculations”~.

HW/99-021, dated 2/19/99, ™Calibration °Procedures for WCAP 12340
{ITDP) Instrument Channels”®,

HW/98-032, dated 12/28/98, “*Design Input £for RCS Streaming
Evaluation . . . Task #2”.

HW/99-030, dated 3/10/99, “Harrisg Cycle 8 Quadrant Power Tilt Ratio
Design Input Data for the RCS Streaming Report . . . Task #2~,
BW/99-009, dated 2/3/99, “Design Inputs for Overtemperature and
Overpower xesactor Trip Setpoints”.

HW/59-019, dated 2/18/99, *“Design Input, Analysis value Trip
Coefficients for the OPAT/OTAT Setpoint Evaluation”.

HW/99-147, dated@ 8/25/99, “HNP SEGR/PUR CP&L Approval of PFinal
OPAT/OTAT Setpoints and Tau’s”.

HW/99-144, dated 7/14/99, “Additional Design Input Information for
NIS Source Ranga (S5R) and Intermediate Range (IR) Protection Trip
Uncertalnty Calculations~.

HW/99-034, dated 3/26/89, "Design Input, RCS Streaming Uncertainties
for the W Design Verified Setpoint Uncertainty Calculation”.
HW/99-151, dated 9/3/99, “Review Comments for Uncertainty Calcula-
tion associated with WBS Activity WX939 and WXx571~.

HW/99~123, dated 7/16/99, “Pressurizer Pressure Control Uncertainty
Calculation Inputs/Clarifications~,

HW/99-162, dated 5/10/99, “Review Comments for Uncertainty Calcula-
tion assoclated with WBS Activity WX987 and WX57$~.

HW/99-202, dated 10/14/99, “Owner’s Review Comments for Steanm
Flow/Feedwatexr Flow Mismatch Uncertainty Calculation~.

HW/99-248, dated 12/9/99, ™“Owner’s Review Comments for NIS
Intermediate Range Protection Function Uncertainty Calculation~.
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13, Other CP&L-Generated PUR/SGR Design Input Documents:
a. Uprate Fuel Analysis Plant Paramsters Document [UFPAPPD], Rev. 3
{contained within Nuclear Fuels Section Calculation HNP-F/NPSA-0034,
Rev. 3, “HNP SGR/PUR Fuel Related Desigm Input Calculations”].
. HB/98-037, dated 6/2/98, “Letter BH/S98-015 dated February 27, 1958,
Design Input Required From CP&L*,
14. Plant Configuration Drawings:
a. EMDRAC 1364-001328 501 through 8542, Westinghouse Process Control
Block Diagrams [Westinghoume Drawing 108D803 Sheets 1 through 42].
. EMDRAC 1364-000864 ¢through 1364-000878, Westinghouse Punctional
Diagrams [Westinghouse Drawing 108D831 Sheets 1 through 15).
¢c. Drawing 2166-5-0302 £Eheets 02, 07, & 08, Medium vVoltage Relay
Settings 6900 V Auxiliary Bus 1A, 1B, & 1C.
d. Drawing 2166-5-0302 Sheets 20, 23, & 24, Medium Voltage Relay
Settings 6500 Vv Auxiliary Emergency Bus 1A-SA & 1B-SB.
©®. EMDRAC 1364-002795 S0 and EMDRAC 1364-003319, [Turbine Trip Low
Fluid 011 Pressure Schematic and Wiring Diagram)
£f. Drawing 2165-5-0553 503 and@ EMDRAC 1364-002724 {[Turbine Throttle
Valve Closure Turbine Trip Schematic and Wiring Diagram)

15. Plant Design Change Documents:
a. EC # 59631, “Instrument Uncertainty Evaluation for Steam Generator
Level Trip Setpoints”, Rev. 0. {Bource Document for Steam Generator
Process Measurement Accuracy Term8 PMA,cepurer PMAgariaterrs &nd

PMA L ouerpeckriateny e

BODY OF CALCULATION

Current Engineering/Licensing Basis Methodology

As stated in Section 1.3 above, the original engineering methodology and
operabllity determination bases, for values defined in the Tech Spec RTS/ESFAS
Trip Setpoint Tables, were contained in Westinghouse Letter Report FCQL-355
[Reference 2.3). This “five-column® Tech Spec formatted methodology defines
the following terms and their corresponding definitions.
s Trip Setpoint [TS]):
Considered a nominal Reactor Trip value setting.
e Allowable Value [AV]:
Accommodates instrument drift assumed between operational tests and the
accuracy to which Trip Setpoint can be measured and calibrated. Defined
using a “trigger value” [‘T,’] per Letter Report FCQL-355.

e ‘TA’ or Total Allowance:
Difference (in percent of span) between Trip Setpoint and Safety Analy-
sis Limit {[SAL] assumed for Reactor Trip function; e.g., TA= |TS-SAL|.
Defined within Tech Spec Equation 2.2-1 [ Z+R+ S < TA J; vwhere ‘R’
includes Rack Drift and Calibration Uncertainties,

. VZ' Term:
Statistical summation of analysis errors excluding Sensor and Rack Drift
and Calidbration Uncertainties.

e ‘5’ (Sensor Error) Term:
Sensor Drift and Calibration Uncertainties.

The last three terms were intended to further quantify channel operability
(vhen an As-Found calidbration is outside its [rack] Allowable Value tolerance
or Sensor Error ‘S’ allowance), by demonstrating that sufficient margin exists
from the safety analysis limit.
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Figure 1 herein was adapted from Figure 4-2 of Letter Report FCQL-355, to con-
ceptually illustrate typical channel uncertainties in relation to the Safety
Analysis Limit, Allowable Value, and Trip Setpoint., Figure 2 herein depicts
the implementation for an instrument channel nominal setpoint, with respect to
its (two-sided) zxack calibration tolerance, its administratively controlled
Tech Spec allowable wvalue, and its normal operating range [or ‘margin to
trip’}. Trurthermore, Figure 2 shows the setpoint’s relationship between its
corresponding (FSAR Chapter 15) analytical 1limit and overall plant design

safety l1limit.

Note that, an As-Found rack condition which exceeds a ‘4 R’ tolerance will re-
quire readjustment to an acceptable As-Left condition [i.e., at nominal trip
setpoint ‘TS’ plus or minus ‘R’ tolerance]. (Similarly, sensor surveillance
will confirm that the sensor is within an error tolerance defined by ‘S’.)

Table 1-1 herein provides a summary of general egquations/relationships per
PCQL-355, used for computing each of the original “five-column” Tech Spec
formatted terms. To demonstrate similarity with this original msthodology,
Table 1-2 herein provides a further summary of equationsa/relationships used

" for the updated *“five-column” Tech Spec formatted term computations, given the

[applicable PUR/SGR project-generated] uncertainty components. (For clarity
of presentation, updated “five-column” Tech Spec terms will be denoted herein
as primed [X’] terms.) As seen in Table 1~2, the need to ‘minimize’ sensor
and rack uncertainties for operability purposes has been accomplished through
the £inal Adefinition used for the £’ and AV’/’ Tech Spec terms (i.e.,
consideration of only calibration and drift terms {as identified by (SD + SCA)
and {RD + RCA}, for sensor and rack, respectivelyl); this assures that a con-
servatively small tolerance is used to administratively control/evaluate the
As-Found/As-Left sgensor and rack measurements, consistent with the PCQL-355
approach used for selection of the smallest of multiple trigger values and for

operability determinations.

Note that the ‘Allowable Value’ term contained in an updated Westinghouse
stwo~column® Tech Spec format (i.e., per methodology in WCAP-15249 and sup-
porting Westinghouse calculation notes [References 2.8 and 2.9, respectivelyl)
is not smynonymous with the above “five-column” ‘Allowable Value’ definition.

In addition to the above-noted Tech Spec terminoclogy, total loop uncertainty
[TLU), which is usually defined within Westinghouse uncertainty calculations
as the channel statistical allowance [CSA), employs a calculational mesthod
that combines uncertainty components by either: a square root of the sum of
the sgquares (SRSS) technigque for statistically and functionally independent
[random) uncertainty errors; or by a conservatively treated arithmetic summa-

tion technique of dependent uncertainties, and subsequent combination by SRSS
with 3independent terms, These approaches are compliant with industry
practices and CP&L guidance specified by References 2.6 and 2.7, respectively.
Therefore, each instrument channel is evaluated for its applicadble instrument
uncertainty (including process measurement effects, M&TE/calibration accuracy,
reference accuracy, pressure effects, temperature effects, dArift, and other
biases ([where applicable]) £for the sensor and rack electronics. Note that
these uncertainties are similar to those shown in PFPigures 1 and 2 lherein.

Inputs and Assumptions

CPtl, design inputs to Westinghouse uncertainty calculations [Reference 2.9
1isting] included conservative CP&l. determination of wvarious uncertainty
effects for sensors and rack electronics [e.g., reference accuracy,
calibration accuracy, measuremsnt & test effects, applicable sgensor pressure
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and temperature effects, electronics temperature effects, drift, etc.). These
determinations were provided as CP&L design inputs by Reference 2.12 project

correspondence.

The following inputs and assumptions are specifically noteworthy, and have
been npplied within computations summarized herein (unless noted otherwise):

1.

2.

5.

6.

Continued use of “five-column® formatted terms and their corresponding
definitions {(per current Tech Bpec Burveillance requirements and bases)
remain applicable. Since References 2.8 and 2.9 were prepared to the
wWestinghouse “two-column” methodology, ‘Allowable Value’ terms specified
in References 2.8 and 2.9 do mot apply, and should be ignorea (to avoid
confusion with conclusions herein). [However, for ease of reference,
Table 2-1 herein consists an excerpt of WCAP-15249, Table 3-21.)

CP&lL and/or Westinghouse-generated design inputs [per References 2.13
and 2.10 listings, respectively] define PUR/SGR-related nominal trip
setpoints and associated analytical limits for specific RTS/ESFAS func-
tions. As noted in Tables 3-1 through 3-29, some protection functions
do not have identified safety analysis limits (within existing Chapter
15 safety analyses); these channels are used for diversity, but the
analysis do not explicitly model or take credit for their actuation.

Unless specifically designated to be a dependent uncertainty component,
process measurement uncertainty effects (designated as PMA or PEA) are
generally considered to be independent (or random) of both sensor and
rack uncertainty parameters. Examples of PMA components include effects
due to neutron £lux, calorimetric power measurement uncertainty
assumptions, £luld density changes, reference leg heatup, effects of
head correction, and temperature stratification/streaming assumptions.
Exarples of PEA components include uncerxtainties due to metering devices
{such as flow elbows and venturis). When the condition monitored has a
trip on an increasing process condition, only the negative uncertainties
are considered for the calculation. When the condition being monitored
has a trip on a decreasing process condition, only the positive
uncertainties are considered for the calculation. The calculation below
groups both the positive and negative uncertainties together in a
conservative manner, that may be applied in either direction.
Calidbration (i.s., SCA and RCA) and prift (i.e., BD and RD) uncertain-
ties are defined as random with normal distridbutions [see Reference 2.8,
Sections 2.2 and 2.3). Calibrations are performed under [MST/LP) proce-
dural control with two-sided calibration tolerances. Sensorsg will drift
either high or low from the as-left values. For these reasons, the un-
certainties are expected to be random with normal distributions.

Uncertainty components are defined using a $5% probability and high con-
fidence 1level, consistent with the original Westinghouse FCQL-355
mathodology [Reference 2.3] and PUR/SGR-gensrated documents [per Refer-
ences 2.8 and 2.9]).

Published sensor manufacturers’ performance specifications generally
show Arift over a specific time duration. Where such specifications are
cited, an 18-month + 25% [or 22.5-month] minimm MST/LP calibration
frequency has Dbeen used within Westinghouse uncertainty calculations

[per References 2.8 and 2.9).

Sensor drift component was chosen as ‘bounding’ [worst-case maximum)
values (based upon As-Found and previous As-Left MST/LP calibration data
comparisons), which was considered to be conservative for the
computation purposes of each CSA term; these SD values have been re-
tained within the computation of applicable *five-column* Tech Spec
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4.

5.

16.
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terms, [See Reference 2.8, Section 2.1 for additional daiscussion.])
Where a turndown factor exists for a specific sensor function, each SD
value will be multiplied by its corresponding turndown factor, unless
Justified otherwise (within its Tables 3-1 through 3-29 details).

Three-up/three-down calibrations are not performed for transmitters
within MST/LP procedures. Therefore, CSA results are computed using the
sensor reference accuracy (SRA) term. SRA values are generally obtained
from manufacturer’s published product specifications. Although proce-
dure revisions are unlikely, if calibration techniques included multiple
passes over the entire instrument range (to verify conformity, hyster-
esis, and repeatabllity effectsg), then the SRA term could dbe eliminated
from the CSA uncertainty computation.

Based upon MST/LP calibration methods, credit is taken in the uncertain-
ty calculation for the loop-calibration of process channels (with a test
gignal at the input of the process instrument channel and a complete
loop calibration to the final device). Therefore, only one RCA term is
used for the total rack calibration tolerance; a rack comparator set-
ting accuracy [RCSA), as originally specified in Reference 2.3, is not
used in the CSA (or in Tech Spec Allowable Value term).

Helse {or equivalent) pressure gauges used for transmitter calibrations
are temperature compensated to 95°FP; calibrations performed in ambients
above 95°F will compensate for the specific increased ambient. The DVM
{of a type as regquired by the MST/LP) is used generally within the
temperature range of 15°C to 35°C [59°F to 95°P), as identified in the
DMV specification.

Sennor and rack MLTE [SMTE and RMTE] uncertainties have been specified
as statistically dependent upon dArift and calibration uncertainties in
(Reforence 2.9) Vestinghouse calculation notes, which assures that the
CSA determination iz more conservative (than without such consideration

of interactive paramsters).

Sensor pressure offects [SPE] and sensor temperature effects [STE],
where applicable, are generally based upon manufacturer’s publishead

product specifications. (SPE components arxe typically applicable only
to differential pressure tranasmitters.) STE wvalues will incorporate
applicadble turndown factors, unless justified otherwise.

Rack temperature effects [RTE] are based upon historical Westinghouse
performance data, and can be considered to reflect uncertainty values at
a 95% probability and 95% confidence level. In general, an RTE term of
0.5% of span was used in the CSA/Tech Spec uncertainty calculations,

based upon Reference 2.3.

Rack d4arift [RD) was generally assumed as a (worst-case) conservative
value of 1.0% of span for the purpose of CSA uncertainty calculations.

Environmental allowance [EA] uncertainty components are generally
limited to RTS/ESFAS trip functions which must be postulated to occur at
a delayed post-accident [LOCA/MSLB] time duration. Sensors installed in
contaimment or steam tunnel locations may require an EA component. A
basis for EA uncertainty component values has been included in the
applicable Table 3-x reference.

Seismic effects are not assumed, owing to the fact that (previously
performed) seismic qualification testing has demonstrated successful
response/acceptance c¢riterion, Purthermore, after a seismic event, the
plant is shutdown and instruments would be recalibrated (to required
performance specifications/tolerances).
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In addition, seismic effects on OTAT/OPAT channels have been further
evaluated (as noted in Reference 2.12.1 [HW/99-00%]). A seismic allow-
ance is not required for the OTAT reactor trip, since the HNP design
basis regquirements do not postulate a seismic event simultaneocusly with
a pon-LOCA transient that may require the OTAT trip. The OTAT trip is
not required@ for LOCA events. In the event of a seismic disturbance,
the pressure transmitter calibration would bdbe suspect and require
evaluation and possible recalibration.

17. This calculation will address, in particular, those changes to trip
setpoints and/or analytical limits that have been changed specifically
for PUR/SGR-related analyses and/or system configurations. Tables 2-2
and 2-3 provide a summary of such changes to trip setpoints and
analytical 1limits, for RTS and ESFAS functions, respectively. These
changes are a result of the following:

e PFor £G N-R Level trip functions, the [Model A75] replacemsnt steam
generators [RSGs] have a different physical design configuration
(e.g., larger tap-to-tap dimension, different top of U-tube bundle,
elimipnation of pre-heat feedwater design, etc.), which results in the
need for Aifferent normal operating control water level and for RTS/
ESFAS trip setpoints [for Low-low, Low, and High-High trip functioms,
as defined per References 2.,10.g and 2.10.h.). PUR/SGR analyses have
utilized updated safety analysisz limits [as originally defined in
References 2.10.a, 2,10.b, & 2.13.a and subsequently reconciled per
Reference 2.9). Revised Tech fpec term values correspond to these
new RSG setpoint requirements, as noted in Tables 3-10A through 3-10C
ané@ Table 3-18 herein.

s For OTAT/OPAT trip functions, Reference 2.10.f provides the Justifi-
cation for: elimination of T,/T; lead/lag compensation and addition
of T, lag filter (for each RCS loop’s measured AT); and changes to
other trip function coefficients/time constants. FPUR/SGR implementa-
tion will be based upon updated safety analysis limits [compatible
with function values defined in Reference 2.10.f]. Tech Spec values
must be revised accordingly, as shown in Tables 3-5 and 3-6 herein.

e Contairment Pressure High-l and High-2 setpoints have slightly
increase@d smafety analysis values (as compared to Reference 2.3).
Refer to Table 3-12A herein for Tech Spec term changes.

e A Pressurizer Level High setpoint uncertainty [of 6.75% level span]
has been [recently) defined within PUR/SGR safoty analyses; this un-
certainty was applied against a 100% filled pressurizer level condi-
tion. (Reference 2.3 d4Aid not previously specify a safety analysis
limit.) As such, the current Tech Spec trip setpoint continues to
apply, in relation to a 100% level analytical limit, as noted per
Table 3-8 herein.

1s. In lieu of simplified loop diagrams, refer to existing HNP process
control Dblock diagrams, functional diagrams, and/or other plant
configuration drawings [as noted per Reference 2.14 listing abovel.

Calculation Synopsis

This document delineates the channel statistical allowance (CSA) and the
wfive-column® Tech Spec terms for each RTS/ESFAS Trip Setpoint function.
Tables 3-1 through 3-29 herein summarize these calculation results. (Por ease
of reference, Table 3-0 contains an index of these calculation summaries for
each trip function [with its corresponding Tech Spec Table Item No.).)
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The CSA result combines applicable uncertainty components [described in Sec-
tion 3.1} using a “square root of the sum of the squares” (SRSS) calculational
technique. This technique has been used in both past and current Westinghouse
methodologies [per References 2.3 and 2.8), as well as within current industry
and CP&L guidance [per References 2.6 and 2.7). The ‘updated’ Westinghouse
uncertainty calculations and associated@ WCAP [References 2.8 and 2,9), which
were produced for the PUR/SGR projects, combine uncertainty coemponents in the
following general equation formula falso ‘Eq. 2.1’ of Reference 2.8):

CSA = [ (PMA)2+ (PEA)?+ (SMTE + SD)? + (SPE)?+ (STE)?+ (SRA)? |72

L + (SMTE+ ECA)?+ (RMTE + RD)*+ (RTE)? + (RMTE 4+ RCA)?
+ EA + SEISMIC + BIAS

where:
PMA - Process Measurement Accuracy
PEA - Primary Element Accuracy
SRA - Sensor Reference Accuracy
ECA - Sensor Calibration Accuracy
SMTE = Sensor Measuremsnt and Test Equipment (Accuracy)
SPE = Sensor Pressure Effects
STE - Sensor Temperature Effects
8D - Sensor Drift
RCA - Rack Calibration Accuracy
RMTE - Rack Measurement and Test Equipment (Accuracy)
RTE - Rack Temperature Effects
RD - Rack Drift
EA = Environmental Allowance [treated as a Biag)
EEISMIC = Seismic Allowance [treated as a Bias])
BIAS = Other Non-Random/Dependent Uncertainty Component(s)

The CSA results from ‘updated’ Westinghouse uncertainty calculations (produced
for the PUR/SGR projects [per References 2.9)), for each RTS/ESFAS trip
function, have dbeen summarized@ within Tadle 3-21 of WCAP-15249 [Reference
2.8]. In addition, Table 3-21 of WCAP-15249 has also been excerpted as Table
2-1 herein, for ease of reference to uncertainty terms and CSA rxresults for

each trip function.

Based upon the relationships shown in Pigures 1 and 2, portions of the overall
CSA have been defined in terms of the Tech Epec terms (as specified above in
Section 3.1, and within Tables 1-1 and 1-2). Any variations from the above
generalized equation format and/or uncertainty components are defined in
specific trip function summaries (within Tables 3-1 through 3-29).

Although interrelated, the CSA uncertainty and the Tech Spec terms are
generally evaluated in dAifferent ways, as noted by the following evaluation

circumstances:

e The CSA term is typically composed of conservatively-chosen (increased)
values for uncertainty components, to maximize the overall channel uncer-
tainty (for comparison of avallable margin between the nominal setpoint and
safety analysis limit) xrelative to their 95% probability and high (or 95%,
as applicable for power/flow calorimetric functions) confidence level.
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e BHowever, the *“five-column” Tech Spec allowable value [AV] has been conser-
vatively chosen (smaller) based upon the smallest trigger term ([T,] as
defined/required by Reference 2.3, to minimize the Tech Speac surveillance
tolerance used for rack calibration/drift allowances. Sensor Error [S] is
also correspondingly minimized using calibration/drift allowances only.

In addition, deviations from current Tech Spec term values must be balanced in
relation to: the level of conservatism provided by the current surveillance;
the coperational conditions/considerations associated with the RTS/ESFAS trip
function; and the practicality of surveillance testing (e.g., ease of testing
process, repeatability of test results, etc.). Where post~PUR/SCR implementa~
tion includes no hardware changes (independent of channel normalization/
scaling), evaluation of specific trip function summaries [per Tables 3-1
through 3-29) will detail those cases where deviations from current Tech Spec

valuesz are not warranted.

CONCLUSIONS

Computation summaries of (post-PUR/SGR) instrument channel uncertainties and
wfive-column® Tech fpec terms for each RTS/ESFAS function are presented [with
a corresponding documentation source reference] in Tables 3-1 through 3-29
herein. The applicadbility and acceptabllity of these rxesults are discussed

per the following:

Channel Statistical Allowance (CSA) Results

The acceptance criterion for the trip channel results requires that positive
setpolint margin exists. This calculational margin is defined as the Aiffer-
ence between the channel’s total allowance [TA] and the channel gtatistical
allowance [CSA). (As specified in Section 3.0, the total allowance is defined
as the difference between gafety analysis limit and the nominal trip setpoint

[in percent of span).)

Refersnces 2.8 and 2.9 results, as excerpted within Table 2-1 and as specified
within Tables 3-1 through 3-29, demonstrate that all trip setpoints possess a
specific positive calculational margin between its TA and CSA result; there-
fore, acceptability of each function’s nominal trip setpoint is demonstrated.

Unless specifically excepted (and reconciled) herein, the CSA terms presented
herein agree with values specified in PUR/SGR-related Westinghouse documenta-
tion listed under References 2.8 and 2,9, These results supercede the origi-
nal values provided within Reference 2.3 [FCQL-355), and comply with updated
calculational methodology (as described per Section 3.3).

Summary of *Five-Column® Tech Spec Terms

Tablegs 3-1 through 3-29 also detall applicable “five-column” Tech Spec terms
ITA, Z, 8, Trip Setpoint, and Allowable Value] for each trip function. These
Tech Spec terms are based upon either: values evaluated to be the same as
current Tech Spec terms; or values computed by general equations shown in

Table 1"2 .

Tables 4-1 and 4-2 include a mark-up of current Tech Spec Tables 2.2-1 and
3.3-4, respectively, to support the PUR/SGR licensing amendment; furthermore,
for ease of comparison, PUR/SGR Tech Spec changes have also been highlighted
within Table 4-3. These Tech Spec changes retain the original HNP engineering
and licensing bases {as defined in Reference 2.3 [FCQL-355]), and demonstrate
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continued (post-PUR/SGR) compliance to HNP Tech Spec RTS/ESFAS Trip Setpoint
requirements. As guch, use of these updated Tech Spec terms are suitable
within corresponding scaling calculations, MSTs/LPs, and other documents that
require update as a result of PUR/SGR project implementation.

The “five-column® Tech Spec terms presented herein will not agree with “two-
column” values/terminology specified in PUR/SGR-related Westinghouse documen-
tation 1isted under References 2.8 and 2.9. Similar to CSA results (as noted
in section 4.1 adbove), the *five-column” Tech Spec terms presented herein
supercede the original values provided in Reference 2.3; however, operability
mathodology of Reference 2.3, Section 4.0 remains applicable (owing to its
compliance with the existing HNP licensing bases [as delineated in Tech Spec
Bases B 2.2, B 3/4.3.1, and B 3/4.3.2}).
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FIGURE 1

CHANNEL UNCERTAINTY COMPONENTS RELATIVE TO
SAFETY ANALYSIS LIMIT, ALLOWABLE VALUE, AND TRIP SETPOINT
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® . Includes Rack Comparator Setting Accuracy (RCSA).

(Adapted from W Letter Report FCQL-355 (Rev. 1), Figure 4-2 [Page 4-11].)
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FIGURE 2

OPERATING CONDITIONS, UNCERTAINTIES, AND MARGINS RELATIVE TO
SAFETY ANALYSIS LIMIT, ALLOWABLE VALUE, AND TRIP SETPOINT

Failure Limit
Safety Margin

Acceptance Limit

Desiqn mrgin \
g

Analytical Limit
(safety Analysis Limit [SAL]))

A

Calculational Margin
"/ \n

\ 4
Total Allowance [TA] ——\

Channel Statistical Allowance [CSA)

(includes Z, S, & R Components) \ \
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A
Allowable Value [AV])
/ ,
Bistable Trip Setpoint [TS] 4 ‘
Rack Tolerances [+/- R] A 4

Normal Plant Operating Conditions
(Operating Margin to Trip Setpoint)
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Note: FPigure is intended to provide relative position and not to imply direction.

(Adapted from ISA 5£567.04-1994, Figure 1)
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TABLE 1-1

SUMMARY OF GENERAL EQUATIONS/RELATIONSHIPS
USED IN REPORT FCQL-355 FORMAT

General Notes: All terms are in Percent of Span, unless noted otherwise.

CSA =
=
S =
=
A =
=
SAL =
TS =
TA ]
T =
=
AV =
=
Z =

Margin

v+s designates one of the “five-column” Tech Spec terms.

Channel Statistical Allowance

((PMA)? + (PERA)2+ (SCA+SD)?+ (STE)?+ (SPE)%+
(RCA+RCSA+RD)?+ (RTE)?)¥2 4+ EA

Sensor Errxor Term
SCA + SD

Sum of the squares of all Random Errors that are not associated
with SCA, SD, RCA, RCSA, or RD

(PMA)? + (PEA)? 4+ (SPE)? + (STE)? + (RTE)?
Safety Analysis Limit (in engineering units)
Trip Setpoint (in engineering units)
Total Allowance [where TA > Z + R + S] *
TS - SAL [for a Low Setpoint] OR

SAL - TS [for a High Setpoint]

Rack Trigger Value
TA - [(A + §%)*? + all Bias terms] OR  (RCA+RCSA+RD)

Allowable Value (in engineering units)
TS - T [for a Low Setpoint] OR TS + T [for a High Setpoint]

Statistical summation of errors excluding those associated with
SD, SCA, SMTE, RD, RCA, RCSA, and RMTE *¢

(A)}? + any Bias terms

= TA - CSA
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TABLE 1-2

SUMMARY OF GENERAL EQUATIONS/RELATIONSHIPS USED
FOR THE UPDATED “FIVE-COLUMN” TECH SPEC FORMAT

General Notes:

All texms are in Percent of Span, unless noted otherwise.

‘v’ degignates one of the “five-column” Tech Spec terms.

Primed terms (X’) represent updated [PUR/SGR-related] terms.
CSA’ uncertainty components below reflect updated PUR/SGR values.

Background/Development:

CSA’ = Channel Statistical Allowance
e {(PMA)?+ (PEA)2 4+ (SMTE+ SD)?+ (SPE)?+ (STE)?+ (SMTE + SCA)? +
(SRA)% 4+ (RMTE +RD)?+ (RTE)? + (RMTE + RCA)%)*/? 4+ EA + Biases

This egquation can be rearranged per FCQL-355 terminology, by inspection:
CSA’ = { A’ + 572 4 R'? 312 4 EA’ + Biases’
where: A’ = (PMA)? + (PEA)? + (SPE)? + (STE)?® + (RTE)?
S’ = [(SMTE + SD)? 4+ (SMTE + SCA)? + (SRa)?}/?
R’ = [(RMTE + RD)? + (RMTE + RCA)?)?/?
zr = (A’)Y? 4+ EA + Biases

However, to conservatively maintain minimum tolerances on S’ and R’ terms,
define 8§’ and R’ (as originally specified in FCQL-355) in terms of updated
PUR/SGR components (where RCA includes bistable accuracy ([(i.e., original
FCQL-355 RCSA term]):

8§’ = §SD + SCA
R’ = RD + RCA

Since FCQL-355 relationship {TA’ > Z’ 4+ R’ + §’}) pmust remain valid,
alternately confirm the acceptability for R’, by solving the TA’ inequality
relationship for a minimum R’ [once §’, Z’, and@ TA’ are known].

R! = {TA’~-Z’ - S’}

Note that the above “check” yields an equal (or smaller) value for R’ than
use of the FCQL-355 T,’ = { TA’ = [(A’ + (S7)*)¥? 4 all Biases) ) expression.
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TABLE 1-2 (Cont’d)

SUMMARY OF GENERAL EQUATIONS/RELATIONSHIPS USED
FOR THE UPDATED “FIVE-COLUMN” TECH SPEC FORMAT

Computational Methodology:

All Tech Spec terms can be determined in the following manner, given known
values [Genoted below by ‘**’], (Provide reference for ‘**’ known values.)

CSA’ = Per equation (above) containing all upgraded PUR/SGR uncertainties
SAL!’ = Safety Analysis Limit (in engineering units) =**

Margin’ = TA’ — CSA’

TS’ = Trip Setpoint (in engineering units) *, #»+

TA! = Total Allowance * = TS!' - SAL’ [for a Low Setpoint] OR
SAL' - TS! {for a High Setpoint]

s’ = SD + SCA [as noted above] *
A’ = (PMA)? 4+ (PEA)? + (SPE)? 4+ (STE)® + (RTE)? (as noted above]
z’ = (A’)Y2 4+ EA + Biases [as noted above] *

o = Rack Trigger Value
= lesser of: R’ = [RD + RCA]) OR [TA? - Z’ -~ (SD + SCA) ]

AV’ = Allowable Value (in engineering units) e
= TS? - T’ [for a Low Setpoint] OR
TS! 4+ T’ [for a High Setpoint]
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PUR/SGR~RELATED CHANGES TO
RTS SETPOINTS AND ANALYTICAL LIMITS

TS Table 2.2-1 XItem /
Trip Paramoter

TS Trip Setpoint

Safety Analysis Limit

2.0 /
Power Range High Setting

< 109% of RTP

118% of RTP (1)

2.,b /
Power Range Low Setting

< 25% of RTP

35% of RTP (1)

37/
PR High Positive Flux Rate

X 5% of RTP with a time
constant of > 2 sec (S)

N/A (%)

e/
PR High Negative rlux Rate

X 5% of RTP with a time

constant of > 2 sec

; -8.00% ©f RTP with a

12 2 sec time constant (2)

1%.¢ /

Neutron Flux P-8 Interlock
(for £ingle Loop Loss of
Plow Trip Block)

< 49% of RTP

58% of RIP (1)

S/ £ 25% of RTP (5) N/A  (S)
Intermediate Range High
€/ < 10° cps (5) N/A(5)

Source Range High

7 & 8/ '
Overtemperature and Overpower
Delta-T

Delta-T setpoints, per

! function as defined by
. Tech Spec xevision (1)

i Delta-T allowable values,
| per function as defined by
' Tech Spec revision (1)

-4
Low PZR Pressure Trip

> 1960 psig (1)

1920 psig (1)

0 /
High PZR Pressure Trip

X 2385 psig (1)

2445 psig (1)

11 /
Pressurizer Water Level -
High

X 93% of span (3)

SN/A (3)

' 100% (max. value) assumed
F;tor uncertainty calcula-
tion; BPC Bafety Analysis
assumes a 6.75% control

} channel uncertainty.

12/
Low Primary Coolant Plow

2 90.5% of loop full
indicated flow (1)

85% of loop full indicated
Llow (2)

3 7
Low-Low §G Level Trip

:

> 25% of N-R span
(3),(8)

: 8ee {3) below.
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TABLE 2-2 (Cont’d)

TS Table 2.2-1 Item /

Trip Parameter T8 Trip Betpoint Safety Analysis Limit
14/ > 25% of N-R span Bee (3) below,
Low §G Level (coincident c (3).(4)
with Eteam/reedwater Flow : F
Mismatch) : 'f
H |
¢ / X 40% of full steam flow N/A (3)
Steam/Foeldwater Flow at RTP (S)

Mismatch (coincident with
Low 5G Lavel)

Table 2-2 Notes:

(1) -

As noted in Reference 2.10.a [CQL-98-028]) and/or Reference 2.10.b [CQL-98-032].
Reference 2.13,.a [UPAPPD] confirms this wvalue for SPC Bafety Analysis.

{2) = As revised Dby Reference 2,10.,a ([CQL-58-028) and/or Reference 2.30.b> [CQOL-9B-032]).

{3) -~

4) -

Reference 2.13.a [UZAPPD] confirms this value for EPC Safety Analysis.

5/5/98 & 576/98 meeting minutes attached to CQL-98-028 recommended the following
analysis values:
a. Yor outside containment steam line breaks, accident cases should use a 0% of

span SAL for the £G Low-lLow Level Trip.

b. Yor loss of normal feslwater and for auxiliary feedwater initiation, a 16.1% of
span SAL (corresponding to the top of the RSG tubes) should be used.

Ce Yor feedwater line breaks, a 0% of span EAL should be used.

Reference 2.13.a [UPAPPD] confirms this value for £PC Safety Analysis.

specified within CQL-98-050, {(Note that High-High 5G Level setpoint and SAL [for a
feodwater system malfunction] were originally specified as 79% and 100%, respective-
ly, in €QL-98-032; the *final’ 78% of span setpoint value was pelected based upon
the evaluation documented per CQL-98-050.) Reference 2.13.a [UFAPPD] confirms this
value for SPC Safety Analysis.

{5) = Not used in EPC Safety Analysis. Current TS trip setpoint value shown.



CALCULATION NO.

TABLE 2-3

HNP-I/INST-1010

PAGE 22
REV. O

PUR/SGR-RELATED CHANGES TO
ESFAS SETPOINTS AND ANALYTICAL LIMITS

TS Table 3.,3-4 Item /
Trip Paramester

TS Trip Setpoint

Safety Analysisz Limit

l.¢/
Containment Pressure High-~l
Safety Injection

X 3.0 psig (1)

$.0 psig (1)

' SAL subseguently increased
*in EPC Safety Analysis and

in RNI containment analy-~

- sis

3.‘(3) and 3.0(3) /
Containment Pressure High-1
for Phase A Cont. Isol. and
Cont. Ventilation Isol.

< 3.0 psig (6)

5.0 psig (6)

* SAL increased (as noted
- above)

4.c /
Containment Pressure High-2
MS Line Isolation

3.0 peig (%)

iAa

N/A  (5)

2.c/ £ 10.0 peig (1) 12.0 paig (1)
Containment Pressure High-3

Containment Spray

3.b(3) / £ 10.0 psig (6) 12.0 psig (&)

Containment Pressure High-3
Phase B Containment Isol.

l.4 /
Low PZR Pressure - BY Trip

> 1850 psig (1)

1699.6 psig (1)

S.b and 10.4 /
High-High £G Level
for Turbine Trip & rw
Isolation [P-14)

1A

78% of N-R span

100% of N-R span (4)

6.c /

Low-Low §G Level for
Auxiliary Freedwater
Initiation

- e ae

> 25% Oof N-R span

Bee (3) below.

10.b /
Low-lLow Tavg,
P-12 ESPF Interlock

> 553 °r (5)

N/A  (3)

l.0 /
Steamline Pressure ~ lLow
(cafety Injection)

iv

601 psig (1)

370.9 psig (1), (T)

4.4 /
Steamline Pressure = Low
(MS Line Isolation)

v

601 psig (1)

370.9 psig (1), (7)
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TABLE 2-3 (Cont’d)

TS Table 3,3-4 Iten /
Trip Parameter TS Trip Betpoint Safety Analysis Limit

4.0 / £ 100 psi (S5) N/A (5)
Negative Steamline Rate -~
High (for MS Line Isol.)

6.9 / £ 100 psi (1) 165 psi (1)
Steamline Differential

Pressure - High, coincident

with MS Line Isolation

(Aux rw Isolation)

Tables 2~3 Notes:

(1) - As noted in Reference 2.10.a [CQL-98-028] and/or Reference 2.10.> [CQL-98-032].
Reference 2.13.a [UPAPPD] confirms this value for SPC Safety Analysis.

(2) = As xevised Dy Reference 2.10.a [CQL-98-028) and/or Reference 2.10.b [CQL-98-032].
Raference 2.13.a [UFPAPPD] confirms this value for SPC Safety Analysis.

(3) - 5/5/98 & 5/6/98 meeting minutes attached to CQL-98-028 recommended the following
analysis values:
a. For outside containment steam line breaks, accident cases should use a 0% of

span SAL for the 5G Low-low Lavel Trip.
b. ror loss of normal feedwater and for auxiliary feedwator initiation, a 16.1% of

span SAL (corresponding to the top of the RSG tudbes) should be used.
d. Yor feedwater line breaks, a 0% of span SAL should be used.

Reference 2.13.a [UFAPPD) confirms this value for SPC Safety Analysis.

(4) ~ Specified within CQL-98-050. (Note that High-High EG Level setpoint and SAL [for a
fesdwater system malfunction] were originally specified as 79% and 100%, respective-
1y, in CQL-98-032; the ‘final’ 78% of span setpoint value was selected based upon
the evaluation documente® per CQL-98-050.) Reference 2.13.a [UFPAPPD] confirms this
value for SPC Safety Analysis.

(S) - Not used in SPC Safety Analysis. Current TS trip setpoint value shown.

{(6) = Per current TS Table, same value as XItem l.c (for High-1l) or Item 2.c¢ (for High-3).

Westinghouse PUR analysis used an analytical wvalue of 542.2 psig, which excludes

(7
MSLB-ralated environmental allowances (ZA) uncertainties.
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TABLE 3-0

SUMMARY OF CSA AND FIVE~COLUMN TECH SPEC TERMS
INDEX OF CALCULATION SUMMARY TABLES

TS TABLE  WCAP- INST- ¥ CALC OR
2.2~-1 15249 1010 OTHER HNP
JUNCTION DESCRIPTION ITEM(8) JABLE TABLE CALC REY(s)
Power Range, Neutron Flux-High Setpoint 2.a 3-1 3-1A CN-SS0-99-13
Power Range, Neutron Flux-Low Setpoint 2.b 3-1 J-1B CN-850-99-13
Power Range, Neutron Flux-High Positive Rate 3 3-2 3-28 CN-550-99-13
Power Range, Neutron Ylux-High Negative Rate 4 3-2 3=-2A CN-850-99-13
Intermediate Range, Neutron PFlux S 3-3 3-3 CN-850-99-1¢
Source Range, Neutron Flux 6 3-4 3-4 CN-8S0-99-15
Overtemperature AT 7 3-5 3-5 CN-TSS-98-33
Overpower AT 8 3-6 3-6 CN-TSS-98-33
Pressurizer Pressure - Low, Reactor Trip s 3-7 3-7a CN-550-99-03
Pressurizer Pressure - High, Reactor Trip 10 3-7 3-7B CN-5S0~99-03
Pressurizer Water Level -~ High 11 3-8 3-8 CN-8S0-99-5
Reactor Coolant Plow - Low a2 3-9 3-9 CN-850-99-33
SG Water Level, Low-Low (YW Line Break) 13 3-10a 3-10A CN-TSS=-98-19
£G Water Level, Low-Low (Loss of Norpal Fw) 13 3-10b 3-108 CN-T5S-98-19
Steam Generator Water Level, Low 14 3-10¢c 3-10C CN-TSS-98-19
Steam / Feedwater riow Mismatch 1¢ 3-11 3-11 CN-550-99-18
Reactor Coolant Pump Undervoltage «~ Low 15 3-19 3-19 CN-5S0-99-173
r2-0010
Reactor Coolant Pump Underfregquency — Low 16 3-20 3-20 CN~-5S0-99-172
£2-00121
Low rluid 0il1l Pressure, Turbine Trip 17.a N/A 3-21 INST-1055
Turbine Throttle Valve Closure, Turbine Trip 17.b N/A 3-22 INST-1054
P-6, Intermediate Range Noutr.on Flux 19.a N/A 3-26 CN-5§50-99-14
-7, Low Power Rx Trip Block (from P-10 input) 19.b(1) N/A 3-27 CN-850-99-13
P-7, Low Power Rx Trip Block (from P-13 input) 19.b(2) N/A 3-27 N/A
P-8, Power Range Neutron Flux 19.¢c N/A 3-28 CN-850-99-13
P-10, Power Range Neutron Flux 19.4 N/A 3=-27 CN-550-99-13

P-13, Turbine Impulse Chamber Pressure 19.e N/A 3-27 NIA
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TABLE 3-0 (Cont’d)

SUMMARY OF CSA AND FIVE-COLUMN TECH SPEC TERMS
INDEX OF CALCULATION SUMMARY TABLES

TS TABLE  WCAP- INST- W CALC OR

3.3-4 15249 1010 OTHER HNP

FUNCTION DESCRIPTION ITEM(s TABLY. TABLE CALC REP(s)
Containment Pressure -~ High-1 l.c 3-12 3-12a CN-850-99-16
Containment Pressure - High-2 4.c 3-12 3-12a CN-550-99-16
Containment Pressure - High-3 2.c 3-12 3-128 CN-850-99-16
Pressurizer Pressure - Low, Safety Injection 1.4 3-13 3-13 CN=-8S0-99-03
Steamline Differential Pressure - High 6.9 3-24 3-14 CN-S50-99-8
Negative Steamline Pressure Rate - High 4.0 3-15 3-15 CN-850-99-7
Steamline Pressure - Low ’ l.e 3-17 3-17 CN-850-99-~7
EG Water Lavel ~ High-High, Barton 764 Xmtrs 5.b 3~18a 3-18 CN-TSS-98-19
EG Water Level, Low-Low 6.c 3-10a 3=-10A CN-TSS~98-19

RWST Level ~ Low-Low 7.b N/A 3-23 INST-1030

6.9 KV E-Bus Undervoltage - Primary, LOOP 9.a N/A 3-.24 005¢4-9RG
6.9 XV E-Bus Undervoltage - Secondary, LOOP 9.b N/A 3-25 22-0005.09
P~11, Pressurizer Pressure 10.a N/A 3-29 CN-5S0-99-0)
NOT P-11, Pressurizer Pressure 10.a N/A 3-29 CN-850-99-03

P-12, Low-Low Tavg 10.b 3-16 3-16 CN-850-99-32
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TABLE 3-1A
POWER RANGE, NEUTRON FLUX - HIGH SETPOINT
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSAR? = [ (PMA;)? + (PMA,;)? ¢+ (PEA)? ¢ (SMTE + SD)? + (STE)? + (SPE)? +
(SCA + SMTE)? + (SRA)? + (RMTE + RD)? + (RTE)® + (RCA + RMTE)? }3/?
- [ (1.67)2 + (4.17)% + (0.00)2 + (0.00 + 0.00)% « (0.00)% + (0.00)2 «
(0.00 + 0.00)2 + (0.00)2 + (0.05 + 1.00)% + (0.83)3 + (0.50 + 0.05)3 )3
- 4.72 % Span [Reference 2.9.g & Reference 2.8 (WCAP Table 3-1)]

Note that all sensor uncertainties are set to zero, owing to channel normalization
based upon dally power calorimetric surveillance [and adjustment (as regquired)] or
based upon ETE accounted for through PMA neutron flux effects uncertainty.

TS - 109.0 % RTP [Reference 2.13.a (UFAPPD, Table 2.2))

SAL = 118.0 % RTP [Reference 2.13.a (UFAPPD, Table 2.2)]

TA - { ( SAL - TS ) /7 120 % RTP Span )} x 100 % Span - 7.50 % Span

Margin - TA ~ CSA’ - 2,78 % Span

44 = {sD + B8CA) - { 0.00 + 0.00 ) - 0.00 % Span

Al - (PMA,)? + (PMA;)2 + (PEA)? + (STE)? + (SPE)? + (RTE)?
(1.67)% + (&.17)% + (0.00)2 + (0.00)% + (0.00)% + (0.83)2
20.87 % Span

z’ - (A')? 4+ EA <+ Biases
(20.87)*? 4+ 0.00 + 0.00 - 4.57 % Span

R’ = T’ i the lesser of:

T, - { RD + RCA ) » { 12.00 + 0,50 ) - 1.50 % Span
Ty’ = TA’ - 8' -~ Z* = 7.50 - 0,00 —- 4.57 - 2.93 % Span
AV’ L] {Ts + [ T,°/7200%Span ) a2 120%RTP ) - 110.80 % RTP

The above-computed AV’ is slightly less than that allowed by FCQL-355 (given current
Tech Spec requirements of TA = 7.5 %Span, Z = 4,56 %Span, § = 0.00 %Span and AV <
112.1 % RTP, with a CSA of 4.9 %XSpan).

since TA’, Z’, and S’ remain at current Tech Spec values and since CSA’ has been
slightly reduced (primarily due to elimination of the originally assumed 0.25 %Span
rack comparator setting accuracy [RCSA]), the above-computed value for R’ can be
increased to the original trigger term T of 1.75 %Span (to xretain the original aAv).
This increase to retain the original AV is justified given that no PUR/SGR hardware
changes are proposed for the Power Range NIS channels; channels will be scaled
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TABLE 3-1A (Cont’d)
POWER RANGE, NEUTRON FLUX -~ HIGH SETPOINT
Summary of CSA and Five-Column Tech Spec Terms

commensurate for the increased RTP (consistent with the detectors’ increased
output).

A comparison of current and post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post-PUR/SGR Value
Total Allowance (TA) 7.5 % Span 7.5 % Bpan
Z Term 4.56 % Span 4.56 % Span
Sensor Error (5) 0.0 % Span 0.0 % Span
Trip Setpoint (TS) < 109.0 % RTP < 109.0 % RTP
Allowable Value (AV) < 111.1 % RTP < 111.1 % RTP
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TABLE 3-1B
POWER RANGE, NEUTRON FLUX - LOW SETPOINT
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the £following values wvere
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ (PMA;)® + (PMA;)® + (PEA)? + (SMTE + SD)? + (STE)? + (SPE)? +
(SCA + SMTE)? + (SRA)? + (RMTE + RD)? + (RTE)® + (RCA + RMTE)? )3
= [ (1.67)* ¢ (4.17)2 + (0.00)% + (0.00 + 0.00)2 + (0.00)? + (0.00)? +
(0.00 + 0.00)% + (0.00)> + (0.05 + 1.00)* + (0.83)2 + (0.50 + 0.05)? )32
- 4,72 % Span [Reference 2.9.9 & Reference 2.8 (WCAP Table 3-1)]

Note that all) sensor uncertainties are set to zero (similar to the Power Range NIS
High Setpoint), owing to channel normalization based upon daily power calorimetric
surveillance [and adjustment (as required)] or based upon STE accounted for through
PMA neutron flux effects uncertainty.

T8 » 25.0 % RTP [Reforence 2.13.a (UFAPPD, Table 2.2)]

SAL - 35.0 % RTP [Reference 2.13.a (UFAPPD, Table 2.2)]

TA = { ( TS -~ SAL ) / 120 % RTP Span } x 100 % Span - 8.33 % Span

Margin = TA - CSA’S = 3.61 % Span

{34 = {sp + 8CA) - { 0.00 + 0,00 } - 0.00 % Span

A’ = (PMA;)? + (PMR;)2 + (PEA)? + (STE)? + (5PE)? + (RTE)?
{(1.67)? + (4.17)% + (0.00)% + (0.00)% + (0.00)% + (0.83)°
- 20.87 % Span

z’ - {a’)? + EA + Blases

= (20.87)¥%2 + 0.00 + 0.00 - 4.57 % Span
R’ = T/ is the lesser of:
T, = (RD 4 RCA) = {1.00 + 0.50 ) - 1.50 % Span
T, = TA’ - B - 2 - 8.33 - 0,00 -~ 4.57 - 3.76 % Span
AV = { TS + [ T,"/7100%Span ] x 120%RTP } - 26.80 % RTP

The above-computed AV’ is slightly less than that allowed by FCQL-355 (given current
Tech Spec requirements of TA = 8.33 %Span, Z = 4.56 %Span, S = 0.00 %Span and AV <

since TA’, Z', and 8’ remain at current Tech Spec values and since CSA’ has been
slightly reduced (primarily due to elimination of the originally assumed 0.25 %Span
rack comparator setting accuracy [RCSA]), the above-computed value for R’ can be
increased to the original trigger term T of 1.75 %Span (to retain the original AV
and for consistency with the Power Range NIS High Setpoint). This increase to
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TABLE 3~1B (Cont’q)
POWER RANGE, NEUTRON FLUX - ILOW SETPOINT
Summary of CSA and Five-Column Tech Spec Terms

retain the original AV 1s Justified given that no PUR/SGR hardware changes are
proposed for the Power Range NIS channels; channels will be scaled commensurate for
the increased RTP (consistent with the detectors’ increased output).

A comparison of current and post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value POBSt~-PUR/SGR Value
Total Allowance (TA) 8.3 % Span 8.3 ¥ Span
Z Term 4.56 % Span 4.56 % Span
Sensoxr Exror (§) 0.0 % Span 0.0 %X Span
rrip Setpoint (TS) < 25.0 % RTP < 25.0 % RTP
Allowable Value (AV) < 27.1 % RTP < 27.1 % RTP
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TABLE 3-2A
POWER RANGE, NEUTRON FLUX -~ HIGH NEGATIVE RATE
Summary of CSA and Five-Column Tech Spec Terms

Based upon the eqgquations shown per Table 1-2 herein, the following wvalues were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ (PMA)? + (PER)? + (SMTE + 5D)? + (STE)? + (SPE)? +
(SCA + SMTE)? + (SRA)? ¢+ (RMTE + RD)? + (RTE)? + (RCA + RMTE)? )32
- { (0.00)2 + (0.00)% + (0.00 + 0.00)2 + (0.00)* + (0.00)% +
(0.00 + 0.00)% + (6.00)> + (0.10 + 1.00)% + (0.83)? + (0.50 + 0.10)? 1?2
- 1.45 % Span [Reforence 2.9.¢g & Reference 2.8 (WCAP Table 3-2))

Note that all sensor uncertainties are set to zero, owing to the use of a rate (de-
rivative) function to eliminate steady-state measurement errors.

TS = 5.0 % RTP [Reference 2.13.a (UPAPPD, Table 2.2)])

SAL! = 8.0 % RTP [Reference 2.13.2 (UFAPPD, Table 2.2))

TAY - { ( SAL’ -~ TS ) / 120 % RTP Span ) x 100 % Span » 2.50 % Span
Margin - TA! = CSA’ - 1.05 % Span

s’ = {s8D + B8CA) = { 0.00 » 0.00 ) - 0.00 % Span

A’ =  (PMA)? 4+ (PEA)? + (STE)® + (SPE)?® + (RTE)?
(0.00)2 + (0.00)3 + (0.00)2 + (0.00)2 + (0.83)3

= 0.69 % Span

z’ - (A’)3¥2 4+ EA <+ Bianes

s  (0.69)¥2 4+ 0.00 + 0.00 - 0.83 % Span
R’ = T’ i8 the lesser of:
T, ] {RD + RCA} - { 1.00 + 0.50 ) - 1.50 % Span
T, = TA’ - §° - Z’ - 2.50 - 0.00 - 0.83 - 1.67 % Span
AV’ - {TS + [ T,7/200%Span ] x 120%RTP )} - 6.80 % RTP

The above-computed AV’ is greater than that allowed by FCQL-355 (given current Tech
Spec reQquirements of TA = 1.6 %Span, Z = 0.5 %Span, 8 = 0.0 %Span and AV < 6.3 %
RTP, with a CSA of 1.4 %Span),. Therefore, the original Av < 6.3 % RTP should
continue to be used within existing MSTs, given its trigger of 1.1 %XSpan.

TA’ and Z’ have been increased based upon the larger SAL’ wvalue used. No PUR/SGR
hardware changes are proposed for the Power Range NIS channels; channels will be
scaled commensurate for the increased RTP (consistent with the detectors’ increased

output).

A comparison of current and post-PUR/SGR values are summarized as follows:
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NEUTRON FLUX -~ HIGH NEGATIVE RATE
Summary of CSA and Five-Column Tech Spec Terms

Tech Spec Term

Current Tech Spec Value

Post~-PUR/SGR Value

Total Allowance (TA) 1.6 % Span 2.5 % Span
Z Term 0.5 % Span 0.83 % Span
Sensor Errxror (S) 0.0 % Span 0.0 % Span
Trip Setpoint (TS) < 5.0 % RTP < 5.0 % RTP
Allowable Value (AV) < 6.3 % RTP < 6.3 % RTP
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TABLE 3-2B

POWER RANGE, NEUTRON FLUX -~ HIGH POSITIVE RATE
summary of CSA and Five~Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the following values were
computed for Post~PUR/SCGR Tech Spec terms for this trip function.

CSA? = [ (PMA)? + (PBEA)? 4+ (SMTE + 8D)? + (5TE)? + (SPE)? »
(SCA + SMTE)® 4+ (SRA)2 + (RMTE + RD)? ¢ (RTE)? « (RCA + RMTE)? /2
= [ (0.00)% + (0.00)2 + (0.00 + 0.00)> + (0.00)* + (0.00)? +
(0.00 + 0.00)3 &+ (0.00)2 + (0.10 + 1.00)? + (0.83)% + (0.50 + 0.10)% 1?2
- 1.45 % Span {Reference 2.9.g & Reference 2.8 (WCAP Table 3-2))

Similar to the High Negative Rate trip function, all sensor uncertainties are set to
zero, owing to the usme of a rate (derivative) function to eliminate steady-state

measurement exrors.
TS = 5.0 % RTP [Reference 2.1]

SAL = N/A [References 2.3 and 2.13.a)

TA’ = ( ( SAL - TS ) / 120 % RTP Span } x 100 % Span
= N/A; Set to 2.50 %Span (per High Negative Rate trip TA’ per Table 3-2A)

Use of High Negative Rate TA (and TA’) value is consistent with Reference 2.3 and
with current Tech Spec Table 2.2-1.

Margin = TA ~ CSA’ - 1.05 % Span

s’ = {SD + 8CA) - { 0.00 + ©0.00)) = 0.00 % Span

A - (PMA)? & (PEA)2 4+ (STE)? + (SPE)? + (RTE)?
‘ - (0.00)2 « (0,00)% + (0.00)2 + (0.00)? + (0.83)2

= 0.69 % Span

z’ - (A*)¥3 4 PA + Biases

= (0.69)* + 0.00 + 0.00 - 0.83 % Span
R’ = T’ i the lesser of:
T, - { RD + RCA )} - { 1.00 + 0.50 ) = 1.50 % Span
T, - TA’ - §% = 2Z' = 2.50 - 0.00 - 0.83 - 1.67 % Span
AvV? - {TSs + [ Ty’7100%Span ] x 120%RTP ) - €.80 % RTP

The above-computed AV’ is greater than that allowed by ¥CQL-355 (given current Tech
Spec requirements of TA = 1.6 %Span, Z = 0.5 %Span, § = 0.0 %Span, and AV < 6.3 %
RTP, with a CSA of 1.4 %Span); therefore, the original AV < 6.3 % RTP should be
roetained within existing MSTs, given its trigger of 1.1 %XSpan. fince the High
Negative Rate SAL’ value has been increased, the Righ Positive Rate TA and Z terms
can be increased for post-PUR/SGR values (for consistency). No PUR/SGR hardware
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TABLE 3-2B (Cont’d)
POWER RANGE, NEUTRON FLUX -~ HIGH POSITIVE RATE
Summary of CSA and Five-Column Tech Spec Terms

changes are proposed for the Power Range NIS channels; channels will be scaled
commensurate for the increased RTP (consistent with the detectors’ increased
output).

A comparison of current and post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post-~-PUR/SGR Value
Total Allowance (TA) 1.6 % Span 2.5 % Span
Z Torm 0.5 % Span 0.83 % Span
Sensor Erxor (5) 0.0 % Span 0.0 % Span
Trip Setpoint (TS) < 5.0 % RTP < 5.0 % RTP
Allowable Value (AV) < 6.3 % RTP < 6.3 % RTP
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TABLE 3-3
INTERMEDIATE RANGE, NEUTRON FLUX
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip function.,

CSA’ = [ (PMA)? + (PEA)? + (SMTE + SD)? + (STE)? + (SPE)? 4
(SCA + SMTE)? + (SRA)? + (RMTE + RD)? + (RTE)? + (RCA + RMTE)? )3
= [ (8.33)2+ (0.00)2 + (0.00 + 0.00)? + (0.00)? @ (0.00)2 +
(0.00 + 0.00)3 + (0.00)2 + (0.10 + 4.20)% + (1.18)2 + (2.00 + 0.10)2 /3
- 9.68 % Span [Reference 2.9.h & Reference 2.8 (WCAP Table 3-3)]

Note that sensor uncertainties are considered as zero, due to channel normalization
(per power calorimetrics) or through inclusion of neutron £lux measurement
uncertainties within the process msasurement accuracy (PMA) term.

TS - 25.0 % RTP [Reference 2.1]
SAL = N/A [Reference 2.3}

TA’ = SAL - TS
- N/A; Set to 17.0 % Span (based on current Tech Spec TA).

Margin - TA’ - CSA’ = 7.32 % Span
s’ - { 8D+ 8CA )} = { 0.00 + 0.00 ) - 0.00 % Span

z = (A’)¥2 4 BA = { (PMA)? 4+ (PEA)? 4+ (SPE)?® + (STE)? + (RTE)? )} 4+ EA
= { (8.33)2 4+ 0% + 0% 4+ 0% &+ (1.28)3)3¥3 4+ o - 8.413 % Span

R’ = 77 is the lesser of:

T,’ - { RD + RCA ) - { 4.20 + 2.00 ) = €.20 % Span
T - TA?' - £’ = 27 - 17.00 - 0.00 -~ 8.41 = 8.59 % Span
AV - {TS + { R‘/100%Span ] x 120%RTP ) - 32,44 % RTP

The above-computed AV’ is higher than that allowed by PCQL-355 (given current Tech
Spec requirements of Z = 8.41 %XSpan, T = 5,00 %Span, and AV < 30.9 % RTP, with a CSA
of 9.8 XSpan). Therefore, since no PUR/SEGR hardware changes are proposed for the
Intermediate Range NIS channels, the current AV shall be retained.

Channels will be scaled commensurate for the increased RTP (consistent with the
detectors’ increased output). A comparison of current and post-PUR/SGR values are

summarized as follows:
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TABLE 3=-3 (Cont’d)
INTERMEDIATE RANGE, NEUTRON FLUX
Summary of CSA and Five-Column Tech Spec Terms

Tech Spec Term Current Tech Epec Value Post-PUR/EGR Value
Total Allowance (TA) 17.0 % Span 17.0 % Span
Z Term 8.41 % Span 8.41 % Span
Sensor Error (8) 0.0 % Span 0.0 % Span
Trip Setpoint (TS) £ 25.0 % RTP £ 25.0 % RTP
Allowable Value (AV) < 30.9 % RTP < 30.9 % RTP
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TABLE 3-4
SOURCE RANGE, NEUTRON FLUX
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA? = [ (PMA)® 4+ (PEA)? + (SMTE + SD)? + (STE)2 + (SPE)? 4+
(SCA + SMTE)? + (5RA)? « (RMTE + RD)? 4+ (RTE)? + (RCA + RMTE)? )3
= [ (20.00)® + (0.00)% + (0.00 + 0.00)? + (0.00)2 + (0.00) +
(0.00 + 0.00)% + (0.00)% + (0.50 + 3.00)? + (0.50)? + (0.50 + 0.50) /2
- 10.65 % Span [Reference 2.9.1 & Reference 2.8 (WCAP Table 3-4)]

Note that sensor uncertainties are considered as zero, due to channel normalization
(per power calorimetrics) or through dinclusion of neutron f£flux measurement
uncertainties within the process measuremsnt accuracy (PMA) term.

TS = 1.0 x 10% ¢pPs [Reference 2.1)
EAL - N/A [Reference 2.3}

TA? - SAL -~ TS
= N/A; Set to 17.0 % Span (based on current Tech Spec TA).

Margin = TA? «~ CSA’ - 6.35 % Span

(44 = (SD+ESCA)} = { 0.00 + 0.00 ) - 0.00 % Span

ze = (A)Y2 4 EA = { (PMA)? ¢ (PEA)? + (SPE)? + (STE)? + (RTE)? }¥2 4 EA
= { (10.00)% + 0% + 0% + 0% + (0.50)%2 3*¥2 + o0 - 10.01 % Span

R’ = T’ i3 the lesser ofs

T,* = {(RD + RCA ) = { 3.00 + 0,50 ) = 3.50 % Span

Ty’ = TA’ - 5’ - Z? = 17.00 - 0.00 - 10,02 = 6.99 % Span

AV = (TS + [ R’/100%Span ] x 1.0 x 10° CpPS ) - 1.35 x 10° cps

The above-computed AV’ ig comparable to that allowed by FCQL-355 (given current Tech
Spec requirements of Z = 17.0 %Span, T = 3.8 %Span, and AV < 1.4 x 10° CPS, with a
CSA of 10.7 %Span). Therefore, since no PUR/SGR hardware changes are proposed for
the Source Range NIS channels, the current AV shall be retalined,

Channels will be scaled commensurate for the increased CPS (consistent with the
channels’ increased output). A comparison of current and post-PUR/SGR values are

summarized as follows:
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Terms

Tech Spec Term

Current Tech Spec Value

Post-PUR/SGR Value

Total Allowance (TA)

17.0 % Span

17.0 % Span

Z Term

10.01 % Span

10.01 % Span

gensor Error (8)

0.0 % Span

0.0 % Span

Trip Setpoint (TS)

< 1.0 x 10° cPS

1.0 x 10° cps

A

Allowable Value (AV)

1.4 x 10% ¢cps

1A

1.4 x 10° cps

Ia
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TABLE 3-5

OVERTEMPERATURE AT
sSummary of CSA and Five-Column Tech Spec Terms

The setpoint for the Overtemperature AT trip function iz based upon the equation as
specified in the current Tech Spec Table 2.2-1. For PUR/SGR operation, the trip
function coefficients and time constants were updated, based upon the 3JFoint
Westinghouse/Siemens analyses (including that documented per Reference 2.10.f [CQL-
99-105, Rev. 1l]). These updated values are contained within “Note 1” of the Tech
Spec mark-up (included in Table 4-1 herein).

Owing to the complex function and its associated hardware implementation (which uses
AT channel inputs along with compensation from Pressurizer Pressure, Power Range NIS
AI, and Tavg), discrete allowable values have been computed (by Westinghouse, per
Reference 2.9.b [CN-TSS-98-33, Rev. 1)) to correlate to each of these channel
inputs. This computational practice reflects actual [#MST] surveillance calibration
tolerances; these Westinghouse proposed allowable values have been adjusted/recon-
ciled herein (for consistency with other RTS/ESFAS trip functions), and the updated
values are contained within “"Note 2* of the Tech Spec mark-up (included in Table 4-1
herein). In lieu of current use of a single Allowable Value for the overall
channel, the use of discrete allowable values (for each of these inputs) satisfies
NRC requiremsnts for f£ixed Allowable Value regquirement, and is consistent with
Westinghouse recommendations within Reference 2.11.a.

Post-PUR/SGR Tech Spec terms can be computed, by solving for the equations generally
shown per Table 1-2 herein. Uncertainties calculated in Reference 2.8 (Table 3-22)

and Reference 2,.9.b are based upon the normalization of AT, (performed per EPT-156).

CSA’ = 8.38% of AT span [Ref. 2.9.Db, Page 26 & Ref. 2.8 (Table 3-5)])

This CSA’ consists of: Process Measurement Accuracy terms (noted on Pages 20, 21,
23, and 25 of Ref. 2.9.b); RCS N-R RTD and pressurizer pressure transmitter uncer-
tainties; R/E conversion and nonlinearity rack uncertainties; as well as other
process rack uncertainties for AT, Tavg, pressurizer pressure, and AI channels.

TS’ = 1,185 K; nominal and
SAL’ = 1.32 K; maximum [Ref. 2.9.b, Pages 20 & 26}

TAY = { (Kmax ~X,nom) X {Toereo = Tcorazeg) / (AT Span at 150% Power) ) x 100% Span
= {{(2.32-1.185)%(620.2~-557.4) / (94.2) ) x 100% Span
= 9,00% of AT span [Ref. 2.9.Db, Page 26)

Margin = TA’ - CSA’ = 0,62% of AT span [Ref. 2.9.b, Page 26}

Comparable S’, R’, and Z’ terms can be defined using the “csal” {above CSA’] rela-
tionship on Page 26 of Ref. 2.9.b, by discretely recognizing each of the CSA’ compo-
nents (noted above); note that S’ and R’ terms can be computed for the inputs to
this AT trip function, using Table 1-2 methodology. {Terminology and values are
shown consistent with those obtained from Ref. 2.9.b.)

variation of (Spr)'/? per Ref. 2.9.b, Page 25

{(sd_ps) + (sca_ps)} x Conv2 = {(1.00) + (0.50)) x 0.64

1.50% of pressurizer pressure span x 0.64 % DT span/% pressure span
0.96% of AT span - 1.0% of AT span

' ) 5 'prouuro
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TABLE 3-5 (Cont’d)
OVERTEMPERATURE AT
Summary of CSA and Five-Column Tech Spec Terms

S' temperature - (Srrp)?/? = 0.25% of AT span [Ref. 2.9.b, Page 25}

Note the above S’gemperature Value is lower than its original Tech Spec temperature
gensor error, since Reference 2.9.b RTD uncertainties (e.g., scartd, smtertd, and
sdrtd) are set to zero due to normalization procesa. Since RTD cross-calibrations
are performed prior to channel normalization, further acceptance criterion is re-
quired to define each RTD’s acceptability. Reference 2.4.e [INST-1049), Section 6.2
allows for a < 1.2°° temperature accuracy for each T, Or Tos RTD (based upon a
0.5°F RTD calidbration accuracy and a 0.7°F 18-month RTD drift [as confirmed by the
RTD cross-calibration procedure EST-1041). This can be translated into a Tech Spec
sensor exrror of 1.3% of AT span [by ([1.2°F error/94.2°F AT span] x 100%) = 1.27 % AT
span)]. Round-up allows for the possibility of a slightly lower AT span (e.g., ~90°P
AT at current plant levels with SG replacement).

As noted above, Allowable Values for AT, Tavy, pressurizer pressure, and AI channels
[in terms of AT span] as well ag pressurizer pressure transmitter Operability Limit
[in terms of % of pressure span] have been recomputed (frcm those shown on Ref.
2.9.b, Page 26), based upon the following uncertainty terms (using Ref. 2.9.b
terminology and values ([including conversions shown in Ref. 2.9.b, Page 25)):s

R’ar = RackAVar - {(atrd) + (dtrcal)}

~ { (1.0) + (0.35) )

- 1.35% of AT span ~m 1.4% of AT span
Rlcavg = RackAVryavg = { (Tavg_xrd) + (Tavg_xca) ) x Conv3

= { (1.0) + (0.35) ) x 1.493

- 2,015% of AT span ~m 2.0% of AT smpan
R'’prz = RackAVpry = {(xzd_ps) + (rcal_ps)) x Conv2

- { (0.5) + (0.1)) x 0.64

= 0.384% of AT span - 0.4% of AT span
R7Ax = RackAVar - {(rrd_AX) + (rcal_AI)} x Convd

- {(0.5) + (0.1)) x 1.2

= 0.72% of AT span ~m 0.7% of AT span
S’pressure - Operableprs trans - 1.5% of pressurizer pressure span

EPT-156 (performed each calendar quarter) will assure that AT- trip channels are
maintained in a normalized condition. A =1% AT tolerance iz used as the limiting
EPT-156 acceptance criterion [to preclude the need for renormalization), which is

comparable to the above-noted AT channel input rack drift,

Furthermore, Tech Spec term Z’ can be calculated using the (A’)?’? 4 Biases equationm,
per the following determination (based upon the terminology within Ref. 2.9.b):

Ar - (PMA)? + (PEA)? + (STE)? + (SPE)? 4+ (RTE)?

where: PMA = { (pman)? + (pmay;,)? + (pmay; 3)? + (pmas., oa)? )2
PMA = {{0.00)%3 + (3.00)% + (1.30)* + (1.33)?)¥3 wu 3,53 %X AT span ,
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TABLE 3-5 (Cont’d)
OVERTEMPERATURE AT
Summary of CSA and Five-Column Tech Spec Terms

which accounts for all xandom process measurement effects (i.e., AT Hot lLeg
streaming [Th), incore/excore mimmatch [AX_1l), incore map AI uncertainty
[AY_2], and secondary side calorimetric uncertainty present at normalization
[pwr_call), after conversion to % AT span [per Ref. 2.9.Db, Page 23]}.

PEA and SPE = 0, since these components are not specified within Ref. 2.9.b.

STE = sgte = ste_ps X Conv2 = 11,4375 x 0.64 = 0.92 % AT span
[per Ref. 2.9.b, Pages 22 & 24}

RTE = dtrte = 0.5 % AT span [per Ref. 2.9.b, Page 21)
Therefore, A’ = (3.53)% + (0.00)2 + (0.92)? + (0.00)? + (0.50)? = 13.5573 % AT span

In addition, all PMA terms treated as Biases have been included (i.e., the AT
burndown effect ([budt], the Tavg burndown effect ([butavg], the 7Tavg asymmetry
{Tavg_asym], and the T’ - Tref mismatch [Tp_Tr); per Ref. 2.9.Db, Page 20 defines
these terms as bilases, and Page 23 provides conversions in terms of % AT span):

Biases = (prapae) + (DMBLeavg) + (DMArg aeym) + (PTAL, =)
= (0.64) + (0.45) + (1.49) + (1.05) = 3.63 % AT span

Therefore, Z’ can be solved bagsed on the above determined A’ and Biasges:
Z' w  (A’)Y? 4 pimases =  (13.5573)¥3 4 3,63 = 7.312 ~= 7.31 % AT span

Note that this computed Z’ term is slightly larger than the previous Tech Spec
value, for consistency with the PUR/SGR uncertainty calculation and its associated
uncertainty component accounting.

Tech Spec terms can be summarized as followss

Tech Spec Term Current Tech Spec Value Post~-PUR/SGR Value
Total Allowance (TA) 8.7 % Span 9.0 % Span
Z Temm 6.02 % Span 7.31 % Span
Sensor Error (§) Per current Note S Per new Note 5 (see below)
Trip Setpoint (TS) Per current Note 1 Per new Note 1 (see below)
Allowable Value (AV) Pexr current Note 2 Per new Note 2 (see below)

Post-PUR/SGR Note 1l: Overtemperature AT Function, Coefficients, and Time Constants
will be updated consistent with £format specified in
References 2.9.b and 2.10.f. See Tech Spec mark-up contained
in Table 4-1 herein.

Post-PUR/SGR Note 2: The channel’s maximum Trip Setpoint shall not exceed its
computed Trip Setpoint by more than: 1.4% of AT span for AT
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OVERTEMPERATURE AT
Summary of CSA and Five~Column Tech Spec Texms

channel input; 2.0% of AT span for Tavg input; 0.4% of AT
span for pressurizer pressure input; and 0.7% of AT span for

the AI input.

Post-PUR/SGR Note S: The sensor error is: 1.3% of AT span for AT/Tavg temperature
measurements; and 1.0% of AT span for pressurizer pressure
measurements.
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TABLE 3-6

OVERPOWER AT
Summary of CSA and Five-Column Tech Spec Terms

The setpoint for the Overpower AT trip function is based upon the eguation as
specified in the current Tech Spec Table 2.2-1. For PUR/SGR operation, the trip
function coefficients and time constants were <updated, based upon the Joint
Westinghouse/Siemens analyses (including that documented per Reference 2.10.f [CQL-
99-105, Rev. 1]). These updated values are contained within “Note 3~ of the Tech
Spec mark-up (included in Table 4-1 herein).

Owing to the complex function and its associated hardware implementation (which uses
AT channel inputs along with compensation from Tavyg), discrete allowadle values have
been computed (by Westinghouse, per Reference 2.9.b [CN-TSS-98-33, Rev. 1)) ¢to
correlate to each of these channel inputs. This computational practice reflects
actual [MST) surveillance calibration tolerances; these Westinghouse proposed
allowable values have been adjusted/reconciled herein (for consistency with other
RTS/ESPAS trip functions), and the updated values are contained within “Note 4" of
the Tech Spec mark-up (included in Table 4&-1 herein). Similar to that noted in
Table 3-5 herein, the use of discrete allowadble values (for each of these inputs)
satisfies NRC requirements for fixed Allowadble Value requirement, and is consistent
with Westinghouse recormendations within Reference 2.11.a.

Post-PUR/SGR Tech Spec terms can be computed, by solving for the equations generally
shown per Table 1-2 herein. Uncertainties calculated in Reference 2.8 (Table 3-22)

and Reference 2.9.b are based upon the normalization of AT, (performed per EPT-156).

CSA* = 2,95% of AT span [Ref. 2.9.b, Page 32 & Ref. 2.8 (Table 3-6)}

This CSA’ consists of: Process Measurement Accuracy terms (noted on Pages 20, 21,
23, and 25 of Ref. 2.9.Db)s RCS N-R RTD uncertainties; R/E conversion and non-
linearity rack uncertainties; as well as other process rack uncertainties for AT
and Tavg channels,

TS = 1,12 X, nominal and
SAL’ = 1,18 K, maximum [Rof. 2.9.b, Pages 28 & 32)

TA’ = { (Kgmax =Knom) X (Tuotreg = Tcorazeg) / (AT Span at 150% Power) ) x 100% Span
= {(1.,18~1.,12)%x(620.2~-557.4) / (94.2) ) x 100% Span
= 4.00% of AT span [Ref. 2.9.b, Page 32]

Margin » TA’ -~ CSA’ = 1,.05% of AT span {Ref. 2.9.b, Page 32)

Comparadble 8’, R’, and Z’ terms can be defined using the *cgal” [above CSA’] rela-
tionship on Page 32 of Ref. 2.9.b, by discretely recognizing each of the CSA’ compo-
nents (noted above); note that $’ and R’ terms can be computed for the inputs to

this AT trip function. (Terminology and wvalues are shown consistent with those
obtained from Ref. 2.9.b.)

S’ temperature = (Srrp)?/? = 0.25% of AT span [Ref. 2.9.b, Page 31)

As discussed in Table 3-5 herxein, the 1.3% AT span acceptance criterion is also
applicable (prior to channel normalization) to define the RTDs’ OPAT Tech Spec
sensor error S’ term, in lieu of the (already normalized) above-noted S’pemperaturs.
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TABLE 3-6 (Cont’d)
OVERPOWER AT
Summary of CSA and Five-Column Tech Spec Terms

As noted above, Allowable Values for AT and Tavg channels [in terms of AT span] have
been recomputed (from those shown on Ref. 2.9.b, Page 32), based upon the following
uncertainty terms (using terminology and values obtained from Ref. 2.9.b [including
the OPAT “Conv2” conversion factor specified on Page 31 of Ref. 2.9.b)):

R’ar = RackAVar - {(Aatxd) + (dtrcal))
- { (1.0) + {(0.35) }
= 1.35% of AT span -~ 1.4% of AT span
R'ravg = RackAVrgyg = { {Tavg_rd) + (Tavg_xrca) ) x [OPATConv2]}
- { (1.0) + (0.35) ) x 0,233
= 0.179% of AT span - 0.2% of AT span

As noted in Table 3-5, limiting EPT-156 renormalization criterion assures channel
normalization coamparable to the above-computed AT channel input rack drift.

Also similar to the process shown in Table 3-5, Tech Spec term Z’ can be calculated
using the (A’)¥? 4+ Biases equation, per the following OPAT determination (based upon
the terminology and % AT span conversions, respectively, within Ref. 2.9.b, Pages
28 and 30):

Al = (PMA)? + (PEA)? + (STE)? + (8PE)? 4+ (RTE)?

where: PMA = { (pmap)? + (pmag. ca)?}?

PMA = {(0.00)% + (1.33)2)%¥? w» 1,33 % AT span

which accounts for all random process measurement effects (i.e., AT Hot Leg
streaming [Th]l, and gecondary side calorimetric uncertainty present at
normalization ([pwr_call), after conversion to % AT span [per Ref. 2.9.b,
Prage 30].

PEA, BTE, and SPE = 0, since these camponents are not specified within Ref.
2.9.b.

RTE = dtrte = 0.5 % AT span [per Ref. 2.9.b, Page 21)

Therefore, A’ = (1.33)% + (0.00)? + (0.00)2 + (0.00)? + (0.50)% = 2.0189 % AT span

In addition, all PMA terms treated as Biases have been Iincluded (i.e., the AT
burndown effect [budt], the Tavg burndown effect [butavg)], the Tavg asymmetry
[Tavg_asym], and the T’ - Tref mismatch [Tp_Trl; per Ref, 2.9.b, Page 28 defines
these terms as biasen, and Page 30 provides [OPAT] conversions in terms of % AT

span):

Biases = (pmap.a) + (PWAnrawg) + (DMAraeg aepe) + (PMAR o)
= (0.648) + (0.08) + (0.13) <+ (0.09) = 0.90 % AT span

Therefore, Z’ can be solved based on the above determined A’ and Biases:
Z* = (A’)Y? 4 Biases = (2.0189)%? 4+ 0,90 = 2.,3208 ~= 2,32 % AT span
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TABLE 3-6 (Cont’d)
OVERPOWER AT

Summary of CSA and Five-Column Tech Spec Terms

Note that this computed Z’ term is slightly larger than the previous Tech Spec

value,

for consistency with the PUR/SGR uncertainty calculation and its associated

uncertainty component accounting.

In summary, Tech Spec terms can be summarized as follows:

Tech Spec Term

Current Tech Spec Value Post-PUR/SGR Value

Total Allowance (TA) 4.7 % Span 4.0 % Span
Z Term 1.50 % Span 2.32 % Span
Sensor Error (8) 1.9 % Span 1.3 % Span
rrip Setpoint (TS) Per current Note 3 Por new Note 3 (mee below)
Allowable Value (AV) Par current Note 4 Poer new Note 4 (see below)

Post-PUR/SGR Note 3:

Post-PUR/SGR Note 4

Overpower AT PFunction, Coefficients, and Time Constants
will Dbe updated consistent with format specified in
Reforences 2.9.» and 2.10.f. See Tech Spec mnmark-up
contained in Table 4-1 herein.

The channel’s maximum Trip Setpoint shall not exceed its
computed Trip Setpoint by more than: 1.4% of AT span for AT
input; and 0.2% of AT span for Tavyg input.
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TABLE 3-7A

PRESSURIZER PRESSURE - LOW, REACTOR TRIP
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ (PMA)? + (PEA)? + (SMTE + 8D)? + (STE)? 4+ (EPE)? +
(SCA + SMTE)? + (SRA)? ¢ (RMTE + RD)? 4+ (RTE)? + (RCA + RMTE)? 32
[ (0.00)* + (0.00)2 & (0,71 + 1.00)2 + (1.44)2 + (0.00)2 +
(0.50 + 0.71)% + (0.25)% + (0.50 + 1.00)? + (0.50)% + (0.50 + 0.50)3 )2

= 3.16 % Span [Refoerence 2.9.c & Reference 2.8 (WCAP Table 3-7)])
TS = 1960 psig [Reference 2.13.a (UFAPPD, Table 2.2))
SAL - 1920 psig [Reference 2.13.a (UFAPPD, Table 2.2)]
TA - { ( TS - BAL ) / 800 psig Span ) x 100 % Span = 5.00 % Span

Margin - TA =~ CSA? ] 1.84 % Span
s’ = { (SD) + (Sca) ) - { (2.0) + (0.5) ) = 1.50 % Span

zr - (A*)2 4 PA = { (PMA)? 4+ (PEA)? 4+ (SPE)? + (STE)? 4+ (RTE)? )}¥? 4 EA
£ 02+ 0%+ 0%+ (1.448)%2 + (0.50)2 )3 4+ 0.00 = 1.522 % Span

R’ = T’ ig the lesser of:

Ty' - {RD + RCA) = { (2.0) + (0.5) ) - 1.50 % Span
T, = TA’ - 8§’ - 2/ = 5.00 - 2.50 - 1.52 - 1.58 % Span
AV’ = {Ts - [ R°/200%Span ] x 800 psig )} - 1948 psig

The adove-computed AV’ is comparable to the originally 1946 psig value specified by
FCQL-355 (with current Tech Spec regquirements of Z = 2,21 %Span, T = 1.8 %Span, and
S = 1.5 %Span, based upon a CSA of 3.9 %Span). Given the reduction in CSA’, Z’, and
T’, the computed AV’ will be used for post~PUR/SGR Allowable Value. A comparison of
current and post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post-PUR/SGR Value
Total Allowance (TA) 5.0 % Span 5.0 % Span
Z Term 2,21 % Span 1.52 % Span
Sensor Error (5) 1.5 % Span 1.5 % Span
Trip Setpoint (TS) > 1960 psig > 1960 psig
Allowable Value (AV) > 1946 psig > 1948 psig




CALCULATION NO. HNP-XI/INST-1010
PAGE 46
REV, 0

TABLE 3-7B
PRESSURIZER PRESSURE - HIGH, REACTOR TRIP
Summary of CSA and Five-Column Tech Spec Texrms

Based upon the egquations shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ (PMA)? + (PEA)? + (SMTE + SD)® + (STE)? + (sPE)? +
(SCA + SMTE)? + (SRA)? + (RMTE + RD)? + (RTE)? + (RCA + RMTE)? ]¥/3
[ (0.00)% + (0.00)*® + (0.71 + 1.00)? + (1.44)% + (0.00)3 +
(0.50 + 0.71)2 + (0.25)2 + (0.50 + 1.00)? + (0.50)%2 + (0.50 + 0.50) 3*”?

- 3.16 % Span [Reference 2.9.c & Reference 2.8 (WCAP Table 3-7))
TS = 2385 psig [Reference 2.13.a (UFAPPD, Table 2.2)])
SAL - 2445 psig [Reference 2.13.a (UFAPPD, Table 2.2)]
TA - { ( BAL - TS ) / 800 psig Span ) x 100 % Span - 7.50 % Span
Margin - TA =~ CSA! = 4,38 % Span
s’ - { (8D) + (SCA) ) - £ (1.0) + (0.5) ) - 1.50 % Span
z’ w  (A?)Y¥2 4+ BEA = { (PMA)? 4+ (PEA)? 4 (SPE)? 4+ (STE)? 4+ (RTE)? }¥? 4 pa
= {0+ 0%+ 0%+ (1.84)% + (0.50)% 332 4+ 0.00 = 1.522 % Span
R’ = T’ ig the lesser of:
Ty’ - {RD + RCA )} - { (1.0) + (0.5) } - 1.50 % Span
T, - TA! - §7 - 2! = 7.50 - 1.50 - 1,52 = 4.48 % Span
AV’ - {TS + [ R°/100%Span ) x 800 psig ) - 2397 psig

The above-computed AV’ is comparable to the originally 2359 psig value specified by
FCQL-355 (with current Tech Spec requirements of Z = 5.01 %Span, T = 1.8 %Span, and
8 = 0.5 %XSpan, based upon a CSA of €.3 %Span). Given the reduction in CSA’, Z’, and
T’, the computed AV’ will be used for post-PUR/SGR Allowable Value. A comparison of
current and post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post-PUR/SGR Value
Total Allowance (TA) 7.5 % Span 7.5 % Span
Z Term 5.01 % Span 1.52 % Span
Sensor Error (§) 0.5 % Span 1.5 % Span
Trip Setpoint (TS) < 2385 psig < 2385 psig
Allowable Value (AV) < 2399 psig < 2397 psig
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TABLE 3-9
REACTOR COOLANT FLOW - LOW
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the following wvalues were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA* = [ (PEA)? + (SMTE + 5D)? + (STE)? + (SPE)? + (SCA + SMTE)? + (SRA)? +
(RMTE + RD)? + (RTE)? + (RCA + RMTE)? 12 4 PMA, ioure + PMAgitreqrems

[ (0.00)2 + (0.56 + 1.25)% + (0.50)% + (0.50)% + (0,50 + 0.56)3 + (0.50)3 +
(0.20 + 1.00)3 + (0.50)2 + (0.50 + 0.20)% 1*2 4+ 0.87 + 1.68

- 5.25 % Span {Reference 2.9.4 & Reference 2.8 (WCAP Table 3-8))
TS - 92.0 % Level Span [Reference 2.13.a (UFAPPD, Table 2.2)]
SAlL, = 100 % Level Span [baged on original FCQL-355 value, that Przr £1ills;

Ref. 2.13.a, Table 2.2 conservatively specifies
the current Tech Spec AV]

TA { ( BAL = TS ) / 100 % level } x 100 % Span - 8.0 % Span

Margin - T™A - CSA? = 2.75 % Span
s’ = { (8D) + (5CA) ) - { (1.25) + (0.5) ) = 1.75 % Span

z? = (A*)Y¥? 4 Biases = { (PEA)? 4 (SPE)? + (STE)? + (RTE)3)}¥? 4 BA + PMA,isee
= {0%+ (0.5)%+ (0.5)% + (0.5)23%2 4 0 4+ (0.87 + 1.68) = 3.416 % Span

R’ = T* i the lesser of:

T’ = {RD + RCA) = { (1.0) + (0.5) ) = 1,50 % Span
T3 = TA’ - 5’ - Z* - 8.00 - 1.75 - 3.42 = 2.83 % Span
AV = { TS + [ R’/100xSpan ] x 100 % Level ) = 93,5 % Level Span

The above-computed AV’ should be used in lieu of the current Tech Spec AV of 93.8 %
level span (owing to the original 1.8% Span trigger value)., A comparison of current
and post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post~-PUR/SGR Value
Total Allowance (TA) 8.0 % Span 8.0 % Span
Z Term 2.18 % Span 3.42 % Span
Sengor Error (8) 1.5 % Span 1.75 % Span

92.0 % level span 92,0 % level span

1A

Trip Setpoint (T8)

LS

93.5 % level span

93.8 % level span

A

Allowable Value (AV)

1A
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TABLE 3-9
REACTOR COOLANT FLOW - LOW
Summary of CSA and Five-Column Tech Spe¢ Terms

Based upon the equation format shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip function. In addition,
uncertainty components are adjusted for the flow conversion factor of 0.663 (used to
convert uncertainties from % DP transmitter span to % RCS flow span), which was
computed on Page 21 of Reference 2.9.n) see Reference 2.8, Table 3-24 [AP Measure-
ments Expressed in Flow Units) for further derivation of conversion factor. Channel
normalization, based upon EST-709 calorimetric measurement and@ EST-708/0ST-1021
surveillances, allows sensor calibration tolerance [SCAl, sensor M&TE [SMTE]}, and
sensor pressure & temperature effects [SPE & STE] to be defined with =zero
uncertainty.

CSA’ = [ (PMA;)? + (PMR;)? + (PEA)? + (SMTE + SD)? + (STE)® + (SPE)? + (SRA)? +
(SCA + SMTE)? 4 (RMTE + RD)? + (RTE)? + (RCA + RMTE)?1%/? 4 cCalorimetric Bias
= [(0.40)% + (1.33)% 4+ (0.33)2 4 (0.0 + 0.5)? + (0.0)% + (0.0)% + (0.17)% +
(0.0 + 0.0)2 + (0.33 + 0.66)2 + (0.33)2 + (0.33 + 0.33)231¥2 + 0.13

= 2.1 % Flow Span [Reference 2.9.n & Referxence 2.8 (WCAP Table 3-9))
TS = 90.5 % RCS Plow [Reforence 2.13.a (UPAPPD, Table 2.2))
SAL! = 85.0 % RCS Flow [Reference 2.13.a (UFAPPD, Table 2.2)])
TA’ = {(TS - BAL’ ) 7120 % flow) x 100 % Span - 4.58 % Flow Span

Margin - TA - CSA! = 2.48 % Flow Span

s’ { (8D) + (sCA) 3} - { (0.50) + (0.00) ) = 0.50 % Flow Span

b 44 - (A*)Y2 4 Bilases
- € (PMA,)? 4+ (PMA;)? 4+ (PEA)? + (SPE)? « (STE)? + (RTE)?)V2 4 calorimetric Bias

= { (0.40)% + (1.33)% + (0.33)2 4+ 0% + 0% + (0.33)2 )2 4 (0.13)
= 1.602 % Plow Span

R’ = T’ ig the lesser of:
Ty = (RD + RCA) = { (0.666) <+ (0.333) ) = 1,00 % Flow Span
Ty’ = TA’ - B! - 27 - 4,58 -~ 0.50 -~ 1,60 ) 2.48 % Flow Span

Since above computations are already converted to % RCS Flow Span:
AV’ = {T™s ~ R’} - 89.5 % RCS FPlow

The above-computed TA’ rxeflects the 1ncreased PUR/SGR analytical limit (from the
current TA of 2.9% Plow Span). 8Since Z’ and 5’ values computed are slightly smaller
than the current Tech Spec S and Z terms, it is acceptable to maintain S’ = S =
0.60% FPlow Span and 2’ = Z = 1,.98% of Plow Span (based upon the increased TA’ term,
and given that no PUR/SGR-related hardware changes [other than normalization for new
RCS flow conditions at uprated power operation) are being implemented). A compari-
son of current and post-PUR/SGR valueg are summarized as follows:
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Summary of CSA and Five-Column Tech Spec Texms

Tech Spec Term

Current Tech Spec Value

Post-PUR/SGR Value

Total Allowance (TA) 2.9 % Span 4.58 % Span
Z Term 1.98 % Span 1.98 % Span
Sensor Error (S) 0.6 %X Span 0.6 % Span

Trip Betpoint (7T8)

90.5 % RCS Flow

iv

> 90.5 % RCS Flow

Allowable Value (AV)

89.5 % RCS Flow

lv

> 89.5 % RCS Flow
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TABLE 3-10A

SG WATER LEVEL, LOW-LOW (FW LINE BREAK)
Summary of CSA and Five-Column Tech Spec Terms

Based upon the egquations shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ (SMTE + €D)? + (STE)? + (SPE)? 4+ (SCA + SMTE)? 4+ (SRA)? +
(RMTE + RD)? + (RTE)? 4+ (RCA + RMTE)? 12 4 PR, 0reg + Ehgrrs +
PMApotragremo + PMRArressure + PMAgunooor + PMApiiaverccity + PMAtariatenr
= [ (0.50 + 1.50)% + (0.50)? + (0.63)2 + (0.50 + 0.50)% + (0.50)% +
(0.08 + 1.00)% + (0.50)2 + (0.50 + 0.08)%1%2 & (1.50) + (10.00) +
(0.40) + (0.40) + (1.90) + (0.00) + (2.30)
- 19.27 % Span [References 2.8 (WCAP Table 3-10a), 2.9.a and 2.15)

Note that above CSA’ computation includes a 1.5% Span sensor dArift uncertainty (ver-
sus the 2.0% Span value originally assumsd in References 2.8 and 2.9.a), based upon
subsequent review of As-Found/As-lLeft transmitter Arift data.

In addition, no uncertainty [bias) due to cable insulation resistance degradation
was assumed above (versus the 1.0% Span wvalue originally assumed in Reference
2.9.a);7 this is based upon the short-lived (i.e., less than 30-second) Feedwater
Line Break accident environment prior to the reactor trip (for consistency with
assumption in INST-1045, Rev. 1, Section 6.10 [Reference 2.4.d)).

TS’ = 25.0 % Level {Reference 2.13.a (UFAPPD, Table 2.2)]

SAL! = 0.0 % Level [(Reference 2.13.a (UPAPPD, Table 2.2))

TA’ - { ( TS!' = SAL’ ) / 100 % level } x 100 % Span - 25.00 % Span
Margin = TA’ - (CSA’ ] $.73 % Span

14 = { (5D) + {SCA) )} - { (1.50) + (0.50) } = 2.00 % Span

44 = (A7)¥2 4 Biases
= {(5PE)* + (STE)? 4 (RTE)?)Y? ¢ BRurree + Elmis +  PMAnegrey +
mnnwn + ?mmoel + ?mlhtd + P"Aoucuouw
=  {(0.63)% + (0.50)* + (0.50)%)%% 4 (1.50) + (10.0) + (D.40) +
{0.40) + (1.90) + (0.00) + (2.30) = 17.45 % Span

Note that Biases shown conservatively reflect a worst-case value over the entire
instrument span, and not specifically at the 25% Level trip setpoint.

R’ = 7’ ig the lesser of:

T, = {RD + RCA) - { (1.0) + (0.5) ) = 1.50 % Span
T, = TA’ - 8’ « Z* - 25.00 ~ 2,00 -~ 17.45 - $.55 % Span
AV’ = {TS’ -~ [ R’/200%Span ) x 100 % Level } - 23.5 % Level

Since the above-noted trip setpoint corresponds to a requirement for the Model A7S
replacement steam generators [RSGs), the current Tech Spec values (associated with
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Summary of CSA and Five-Column Tech Spec Terms

the Model D-4 £Gs) are not directly comparable.

The summary which follows (for

current and post-PUR/SGR values) has been provided for completenass only:

Tech Spec Term

Current Tech Spec Value

Post=-PUR/SGR Value

Total Allowance (TA)

19.2 % Span

25.0 % Span

14.06 % Span

17.45 % Span l

Z Torm

Sensor Error (8) 2.97 % Span 2.0 % Span
Trip Setpoint (TS) > 38.5 % level > 25.0 % level
Allowable Value (AV) 2 36.5 % level 2 23.5 % level

Table 3.3-4, Xtem 6.c [Auxiliary Feedwater Initiaticn] also specifies the Low-lLow SG

Level RTS trip setpoint for this ESFAS function.
pexrform this ESFAS function, the above RTS post-PUR/SGR values can be applied to its

corresponding ESFAS Tech §Spec requirement.

Since the game RTS channels

(This is consistent with the practice

used in the current Tech Spec Table 2.2~1, Item 13 and Table 3.3-4, Item 6.c.)
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TABLE 3-10B
SG WATER LEVEL, LOW-LOW (I.OSS OF NORMAL FW)
Summary of CSA and Five-Column Tech Spec Terms

Based upon the eguations shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ (SMTE + 5D)? + (STE)? + (SPE)? + (SCA + SMTE)? + (SRA)? +
(RMTE + RD)? + (RTE)? + (RCA + RMTE)? 132 ¢ BA, 10 + EAgy +
PMAsettagremy + PMAjrqasure + PMAgancool + PMApuiavercotty + PMAgiariscenr
= [ (0.50 + 2.50)% « (0.50)% 4+ (0.63)? + (0.50 + 0.50)2 + (0.50)% +
(0.08 + 1.00)2 + (0.50)% + (0.50 + 0.08)% 3*? 4+ (0.00) + (0.00) +

(0.40) + (0.40) + (1.90) + (0.00) + (2,30)
- 7.77 % Bpan (References 2.8 (WCAP Table 3-10D), 2.9.a and 2,.15)

As noted per Table 3-10A, the above CSA’ computation includes: a 1.5% Span sensor
drift uncertainty (versus the 2.0% Span value originally assumed in References 2.8
and 2.9.a); and conservatively chosen Biases which reflect worst-case values.

TS* = 25.0 % Level [Reference 2.13.a (UFAPPD, Table 2.2)]

SAL’ = 16.1 % lLevel [Reforence 2.13.a (UFAPPD, Table 2.2)]

TAY - f (TS’ =~ BAL’ ) / 100 % level )} x 100 % Span - 8.9 % Span
Margin = TA’ = CSA’ - 1.13 % Span

s’ { (SD) + (SCA) ) - { (1.50) + (0.50) ) - 2.00 % Span

zt

(A7)¥? 4 Biases

{ (sPE)? + (STE)? + (RTE)?}Y? 4 BRretteg + Ehmmis + PMAggpreg +
PMAjressure + PMAgurccor + PMAy e + PMAsuariacece

{ (0.63)% + (0.50)2 + (0.50)2 3*3 4 (0.00) + (0.0) + (0.40) +

(0.40) + (1.50) + (0.00) + (2.30) = 5.95 % Span
R’ mw T’ 48 the lesser of:
T’ - { RD + RCA ) - { (2.0) + (0.5) ) - 1.50 % Span
T,? - TA? - 87 - Z7 = 8.90 -~ 2,00 =~ 5,95 - 0.95 % Span
AV’ - {TS* ~ [ R’/100%Span ] x 100 % Level } - 24.05 % Level

Since the current licensing basis for the Low-Low §G Narrow-Range Level gspecifies
the Tech Spec TA and Z for only the Feedwater Line Break (and not for the Loss of
Normal Peedwater condition), the values within Table 3-10A continue to apply for the
Low-lLow setpoint Tech Spec xrequirements for TA’ and Z’.

The summary which follows (for current [Model D-4 5G) and post-PUR/SGR [Model A75
RSG] values) has been provided for completeness only, and is consistent with that
shown in Table 3-10A (absent a specific current Tech Spec listing associated with
thig channel’s function under loss of Normal Peedwater, and owing to the common

hardware implementation for these trip functions):
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TABLE 3-10B (Cont’d4)
SG WATER LEVEL, LOW-LOW (LOSS OF NORMAL FW)
Summary of CSA and Five-Column Tech Spec Terms

Tech Spec Texm Current Tech Spec Value Post~PUR/SGR Value
Total Allowance (TA) 19.2 % Span 25.0 % Span
Z Term 12.06 % Span 17.45 % Span |
Sensor Error (S) 2.97 % Span 2.0 % Span

38.5 % level 25.0 % level

v

Trip Setpoint (TS)

v

36.5 % level 23.5 % level

v

Allowable Value (AV)

Iv
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TABLE 3-10C
STEAM GENERATOR WATER LEVEL, LOW
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the following values were
cormputed for post-PUR/SGR Tech Speac terms for this trip function.

CSA’ = [ (SMTE + 5D)? + (STE)? + (SPE)? 4 (SCA + SMTE)? + (SRA)? +
(RMTE + RD)? + (RTE)? + (RCA + RMTE)? 12 4 BAp ey + Bhpgy +
PMApetragrenp + PMApreqsure + PMAgiconr + Pmr!uldvoloehr + PMAyiariscecr
= [ (0.50 + 1.50)* + (0.50)% + (0.63)% + (0.50 + 0.50)% + (0,50) +
(0.08 + 1.00)? + (0.50)% + (0.50 + 0.08)2 1¥2 4 (0.00) + (0.00) +
(0.40) + (0.40) + (1.90) + (0.00) + (2.30)
- 7.77 % Span [References 2.8 (WCAP Tadble 3-10¢), 2.9.2 and 2.15])

As noted per Table 3-10A, the above CSA’ computation includes: a 1.5% Span sensor
darift uncertainty (versus the 2,0% Span value originally assumed in References 2.8
and 2,.9.2)7 and conservatively chosen Biases which reflect worst-case values.

TS’ = 25.0 % Level [Reference 2.13.a (UFAPPD, Table 2.2)]}

SAL’ = 16.1 % Lavel [Reference 2.,13.a (UFAYPD, Table 2.2)]

Note that Reference 2.4.4 acknowledges that Low-Low RSG Level SAL was assumed for
conservatism, since an SAL wvalue is not credited in the Eafety Analysis for an
assumed loss of normal feedwater,

TA’ - { (TS’ = SAL’ ) / 100 % level )} x 100 % Span - 8.9 % Span
Margin = TA’ =~ CSA’ - 1.13 % Span

S’ = { (SD) + (sCA) } - { (1.50) + (0.50) ) - 2.00 % Span

z - (A’)¥3 4 Biases
=  {(8PB)? + (STE)® + (RTE)?)*? 4 Ehsrreg + Elgpiy + FMApgpre, +
Pm’l’.l'\lt. + ?mnbcool + PMIuid + P"ﬂmuuewv
{ (0.63)% + (0.50)% + (0.50)2 3¥/2 4 (0.00) + (0.0) + (0.40) +

(0.40) + (2.90) + (0.00) + (2.30) = 5,95 % Span
R’ = T’ 48 the lesser of:
T, - {RD + RCA) - { (2.0) + (0.5) ) - 1.50 % Span
T, = TA’ - S8 = 2 - 8.90 - 2.00 -~ 5,95 = 0.95 % Span
Av? - {Ts* - [ R’/100%Span ] x 100 % Level ) - 24,05 % Level

Since the above-noted trip setpoint corresponds to a requirement for the Model A7S
replacement gteam generators [RSGs], the current Tech fEpec values (associated with
the Model D-4 8Gs) are not directly comparable. The summary which follows (for
current and post-PUR/SGR values) has been provided for completeness only:
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Summary of CSA and Five-Column Tech Spec Terms

Tech Spec Term

Current Tech Spec Value

Post-PUR/SGR Value

Total Allowance (TA) 19.2 % Span 8.9 % Span

Z Term 2.23 % Span 5.95 % Span '
Sensor Error (85) 2.97 % Span 2.0 % Span

Trip Setpoint (7T8S) > 38.5 % level > 25.0 % level

Allowable Value (AV)

> 36.5 % level

> 24,05 % Span I
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TABLE 3-11
STEAM/FEEDWATER FLOW MISMATCH
Summary of CSA and Five-Column Tech Spec Terms

This trip function is based upon a high mismatch setpoint signal between steam flow
and feedwater flow, coincident with the SC N-R Level Low setpoint. The steam flow
input is density-~compensated from the main steamline pressure channel. The current
and post~PUR/SGR mismatch trip setpoints [TS and TS’) have been mailntained at a 40%
flow mismatch (i.e., original accident analyses scenario assumed a 100% steam flow
and a2 60% feedwater flow). This mismatch trip function is considered a backup to
the S£C N-R Level lLow-lLow trip function; as such, no credit is taken for this RTS
trip function within current (and post-PUR/SGR) SPC Safety Analyses.

The initial CPilL design input provided to Westinghouse per Reference 2.12.b [HW/99-
038] assumed that existing steam and feedwater flow spans would be maintained (to
preclude hardware xreplacements), and that renormalization of £flow loops would be
performed to correspond to the increased flows at 100% coperation. Therefore, a re-
duction for the original, nominal 120% flow range to an sxpected 116.55% f£flow range
was assumed (given the 4.29 MPPH maximum PCWG 100X uprated flow condition, relative
to the existing 5.0 MPPH maximum range [PCWG Case 35 per Ref, 2,10.c}). In
addition, a slightly lower 100% uprated flow of 4.24 MPPH (relative to the 5.0 MPPH
maximmm range [PCWG Case 30 per Ref. 2.10.c]) has been identified, which would yielad
an expected 117.93% flow range.

ﬂ.} Yor comparison to RSG only operation at current power conditions, computations at an
expected 122.,94% flow xange can also be evaluated, based upon the current 100%
operation at 4.067 MPPH (relative to the 5.0 MPPH maximum range [PCWG Case 1 per
Ref. 2.10.¢)). The use of this design assumption maximizes (or conservatively
bounds) the mismatech trip channel uncertainty, independent of the flow range
pelected for final design implementation.

Using the terminology within Reference 2.9.1 [CN-5850-99-18, Rev. 1), Pages 23 and
24, the following adjusted conversion factors were computed for use herein:

Feedwater Flow Conversion (to convert uncertainties from % DP »mtr span to % flow
span; Ref, 2.9.1 used 0.57):
CPP,. 1232.94% - FPMAX/ (2 % FFNOM) - 122.9"(2 850) - 1.0245

CFF, a7.9: = PMAX/(2XPFNOM) = 117.93/(2x60) = 0.9827

Steam Plow Conversion (to convert uncertainties from % DP amtr span to % £low span;
Rof. 2.9.1 usned 0.58):

CSFPar 123.940 = FMAX/ (2 3¢ SFNOM) = 122,94/(2x200) = 0,6147

CSPa 117.930 - FMAX/ (2 x SFNOM) = 117.93/(2x100) = 00,5896

An additional conservative input assumption for the steam pressure span to flow span
conversion factor ([CSP) was used by Westinghouse, by xounding off the 1.142
proportionality constant to 1.2, for all steam pressure transmitter and process rack
uncertainties,
This conversion process is consistent with the methodology originally used in
Reference 2.3 [FCQL~-355], and per PUR/SGR project documentation within Table 3-24 of
Reference 2.8 [WCAP-15249). Using the following equations generally shown per Table
-~ 1-2 herein, the following values were computed for post-PUR/SGR Tech Spec terms for

\/ this trip function.
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TABLE 3-11 (Cont’d)
STEAM/FEEDWATER FLOW MISMATCH
Summary of CSA and Five-Column Tech Spec Terms

CSA' = [ (s7_pma)? + (rr_pea)? + (5r_rte)? + (Sr_smte + Er_sd)? + (sr_spe)? + (sr_ste)? +
(sr_sra)? + (SP_sca + Sr_smte)? + (SP_rmte + SP_rd)? + (5r_xca + Er_rmte)® +
(F7_smte + Fr_sa)? + (rr_spe)® + (rr_ste)? + (rr_sra)® + (rr_sca + rr_smte)? +
(FZ_rmte + ¥Yr_xd)? + (FP_rca + rr_rmte)? + (SP_smte + BP_sd)? + (5P_ste)? +
(sp_sra)? + (SP_sca + SP_smte)? + (SP_rmte + EP_rd)? + (SP_rca + SP_xrmte)? }¥/3

Using the above CSA’ equation, reconciled channel Uncertainty Components have been
determined in the following manner. This computation also considered@ the
possibility of replacement of existing Barton 764 steam flow transmitters with
Rosemount 1154DP5 sgeries transmitters. This calculation utilizes the maximum
uncertainty component of % Flow Span and transmitter model.

Steam Flow Channels:

Barton 764 Rosemount 1154DPS3

% DP | % rlow span | % Flow Span % DP | % ylow Span | % rlow Span Maximum
Parameter span |[(122.94% Span}| [117.93% S8pan) span [1£122.94% Spanl|{217.93% Span) % Flow Span
Sr_pma - 2.44 2.5¢ J 2.44 2.5¢4 2.5¢
SFr_pea e —— —— ——- —— —— cew
Sr_sra 0.50 0.32 0.29 0.25 0.18 0.1S 0.31
SY_sca 0.50 0.31 0.29 0.50 0.31 0.29 0.31
EF_smte 0.5¢ 0.33 0.32 0.54 0.33 0.32 0.33
Sr_spe 0.50 0.31 0.29 0.30 0.18 0.18 0.31
S8Y_ste 0.50 0.31 0.29 0.95 0.%59 0.56 0.59
57_sd 1.25 0.77 0.74 1.25 0.77 0.74 0.77
Sr_xca -—- 0.50 0.50 ——— 0.50 0.50 0.50
Sr_rmte ——— 0.20 0.20 -— 0.20 0.20 0.20
Sr_cte - 0.50 0.50 - 0.50 0.5%50 0.50
|sF_xa - 1.00 1.00 - 1.00 1.00 1.00
Feodwater Flow Channels: Steam Pressure Channels:

% DP % Ylow Epan % Plow Span Maxinum % Flow Span
Parameter| span [122.94% Span} | [117.93% Span) % Flow Span Parameter| % span f{all Bpans)
rr_pma ——— — ——_— — ISP_pma —_ _—
rr_pea -—- 0.61 0.42 0.42 [sP_pea —— _—
rr_sra 0.25 0.26 0.25 0.26 SP_sra 0.50 0.60
Fr_sca 0.50 0.51 0.49 0.51 SP_sca 0.50 0.60
ry_smte 0.5¢ 0.5%5 0.53 0.55 SP_smte 0.5¢ 0.65
rr_spe 0.30 0.31 0.29 0.31 SP_spe ——— ———
Tr_ste 1.10 .13 1.08 1.13 SP_ste 0.50 0.60
rr_sa 1.23 1.28 1.23 1.28 SP_sa 1.50 1.80
FF_xca ——- 0.50 0.50 0.50 SP_rca 0.50 0.60
F¥_xmte _— 0.20 0.20 0.20 SP_rmte 0.20 0.24
rr_rte —_—— _—— ——— ——— SP_rte —— —
rr_xrd _— 1.00 1.00 1.00 SP_ra 1.00 1.20
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TABLE 3-11 (Cont’ad)
STEAM/FEEDWATER FLOW MISMATCH
Summary of CSA and Five-Column Tech Spec Terms

CSA’ = [(2.58)%+ (0.42)2 4 (0.50)% + (0.33 +0.77)3 + (0.31)%+ (0.59)3+ (0.31)% +
(0.31 4+ 0.33)2 4+ (0.20 4+ 1.00)% 4 (0.50+ 0.20)%+ (0.55+ 1.28)2 + (0.31)%+ (1.13)%+
(0.26)%+ (0.51 + 0.55)% 4 (0.20 +1.00)3+ (0.50 + 0,20)%+ (0.65+ 1.80)%+ (0.60)3 +

(0.60)? + (0.60 + 0.65)> + (0.28 + 1.20)2+ (0.60 + D.24)2)%? = 5,466 % Flow Span
TS - 40.0 % Rated Flow [Reference 2.1]
SAL! = N/A {References 2.3 and 2.13.a)
TA - 20.0 % Flow Span [Reference 2.1}

Current Tech Spec TA was used, for evaluation of 8’ & Z’.

Margin - TA -~ CSAar - 20.0 - 5.47 ~m 14.53 % Flow Span

E’gemrlow - { (87_sA4) + (SF_sca))
{(0.77) + (0.31)) - 1.08 % Flow Span -~ 1.1 % Flow Span

S’ rwriow - { (rP_sd) + (FF_sca) )
- {(1.28) + (0.51)) = 1.79 % Flow Span —-u 1.8 % Flow Span

S’gempros ) { (8P_8d) + (Sp_sca))
= { (2.80) + (0.60)) = 2.4 % Flow Span
A4 = (A’)Y¥2 4 Biases

= { (PMA)?+ (PEA)? + (Total SPE)?+ (Total STE)?+ (RTE)?}*?+EA+Blas
= { (SF_pma)?+ (FP_pea)?+ ( [(SF_spe)?+ (FF_spe)?13/3)3,
( [(SF_ste)2+ (FP_ste)? + (Sp_ste)?]¥2)24 (SP_rte)? ) /3 « Ea +Blas
= {(2.58)3+ (0.42)3+ [(0.31)%+ (0.32)3) 4+ [{0.59)34+ {1.13)%4 (D.60)3) 4 (0.5)2)2/2
+ (0) +# (0) = {9.0552)% = 23,0092 = 3,01 % Flow Span

The above-computed Z’ term has been reduced from that shown in the current Tech
Specs, owing to the elimination of the thermal nonrepeatablility bias previously
assumed for originally installed Barton 764 feedwater flow transmitters.

{ (SF_xd + SF_xca)? + (FF_xrd + FF_rca)? + (5P_rd + SP_rca)?)?¥?
£01.0 + 0.5)% + (1.0 + 0.5)% + (1.2 + 0.6)3)*2
{(2.25) + (2.25) + (3.28))2 = {7.74 32 =« 2,782 % Plow Span

R'

Using a 122.94% Span (versus the original plant design of 120% Span), which incor-
porates steam/feedwater flow conversion values based upon the current 5.0 MPPH/4.067
MPPH maximum/100% flow ratio, a worst-case allowable value (designated by AV,’) can
be computed for SGR only operation. However, for PUR/SGR operation at the maximum
5.0 MPPH/4.24 MPPH flow xatio, PUR/SGR xescaling will result in a 117.93% Rated Plow
span and a corresponding PUR/SGR allowable value AV,’.

AV’ = {TS + [ R’/100%Span ] x 122.94 % Rated Flow }
- 40.0 + 0.0278 x 122.94 = 40.0 + 3.417 - 43.417 % Rated Flow
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TABLE 3~11 (Cont‘’d)
STEAM/FEEDWATER FLOW MISMATCH
Summary of CSA and Five-Column Tech Spec Terms

AV;! = {TS + [ R’/100%Span ] x 117.93 % Rated Flow )
- 40.0 + 0.0278 x 117.93 - 40.0 + 3.278 - 43.278 % Rated Flow

The above-computed AV’ values are comparable to the current Tech 5pec AV of 43.1%
full steam flow at RTP; the current AV should be used owing to its slightly smaller
value. The current Tech Spec TA = TA’ should also be used, as specified adbove. The
above-computed 2Z’ and §’ wvalues are applicable for PUR/SGR and/or SGR only
operation, given the conservative conversion factors/uncertainty components employ-
ed. A comparison of current and post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post~-PUR/SGR Value
Total Allowance (TA) 20.0 % Span 20.0 % Span
Z Term 3.41 % Span 3.01 % Span
Sensor Error (8) Per current Note 6 Per new Note 6 (see below)
Trip Setpoint (TS) < 40.0 % Steam Flow at RTP | < 40.0 % Steam Flow at RTP
Allowable vValue (AV) £ 43.1 % Steam Flow at RTP | < 43.1 % Steam Flow at RTP

Post-PUR/SGR Note 6: The sensor error {(in % Span of Steam Flow) is: 1.1% for steam
flow; 1.8% for feedwater flow; and 2.4% for steam pressure.
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TABLE 3-12A
CONTAINMENT PRESSURE ~ HIGH-1 & HIGH-2
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, thes following values were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ (PMA)? + (PEA)? + (SMTE + §D)? + (STE)? + (SPE)? +
(SCA + SMTE)? + (SRA)? + (RMTE + RD)? + (RTE)? + (RCA + RMTE)? J3/2
= [ (0.00)% + (0.00)? + (0.71 + 2.00)? + (0.50)2 + (0.00)* +
(0.50 + 0.71)% + (0.50)2 + (0.50 + 1.00)® + (0.50)% + (0.50 + 0.50)2 3172
L] 2.89 ~= 2.9 % Span [Reference 2.9.3 & Reference 2.8 (WCAP Table 3-12))

Note that above CSA’ computation includes a 1.0% Span sensor dArift uncertainty (ver-
sus the 1.25% Span value assumsd in References 2.8 and 2.9.3), based upon subsequent
review of As-Found/As-Left dArift data and for consistency with the “transmitter
allowable Arift [TAD]” value defined per current channel scaling calculations.

TS - 3.0 psig [Reference 2.13.a (UFAPPD, Table 2.18)]
SAL’ = 5.0 psig [Reference 2.13.a (UFAPPD, Table 2.18)]
TAY = { ( BAL’ « TS ) / $5.0 psig Span ) x 100 % Span = 3.64 % Span

Margin = TA’ - CSA’ = 0.74 % Span

[-34 = { (SD) + (SCA) } = { (1.00) + (0.5) ) = 1.50 % SBpan

z’ =  (A*)Y2 4 PA = { (PMA)? + (PEA)? 4+ (SPE)? + (STE)? + (RTE)? 333 4+ EA
= {02+ 0%+ 0%+ (0.50)2 + (0.50)2 3*2 4+ 0.00 = 0,71 % Span

R’ = T ig the lesser of:

T, = {RD + RCA) - { (1.0) + (0.5) ) »~ 1.50 % Span

T, = TA’ - 8§’ - 2/ - 3,64 - 1.50 - 0.71 = 1.43 % Span

AV/ - {TS + [ R’/300%Span ] x 55 psig ) ~ 3.79 psig

The computed AV’ is greater than the current Tech Spec AV of 3.6 psig. Therefore,
AV’ = AV = 3,6 psig will be retained for PUR/SGR operation. A comparison of current
and post~-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post-PUR/SGR Value
Total Allowance (TA) 2.7 % Span 3.68 % Span
Z Term 0.7 % Span 0.71 % Span
Sensor Error (S§) 1.5 % Span 1.5 % Span
Trip Setpoint (TS) < 3.0 psig < 3.0 psig
Allowable Value (AV) < 3.6 psig < 3.6 psig
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TABLE 3-12B
CONTAINMENT PRESSURE - HIGH-3
Summary of CSA and Five-Column Tech Spec Terms

Based upon the eguations shown per Table 1-2 herein, the following wvalues were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ (PMA)? ¢ (PBA)2 + (SMTE + SD)? & (STE)? + (SPE)? +
(SCA + SMTE)? + (SRA)? 4+ (RMTE + RD)? ¢+ (RTE)? + (RCA + RMTE)? )32
= [ (0.00)2 4+ (0.00)2 + (0.71 + 1.00)% + (0.50)? + (0.00)2 +
(0.50 + 0.71)2 + (0.50)? + (0.50 + 1,00)2 + (0.50)? + (0.50 + 0.50)% )32
= 2.89 ~= 2.9 % Span (Reference 2.9.3 & Reference 2.8 (WCAP Table 3-12)]

As per Table 3-12A, a 1.0% Span sensor dArift uncertainty (versus the 1.25% Span
value assumed in References 2.8 and 2.9.3) was used.

TS = 10.0 psig {Reference 2.13.a (UPAPPD, Table 2.18)]
SAL! = 12,0 psig [Refoerence 2.13.a (UFAPPD, Table 2.18))
TA? - { { SAL’ - TS ) / 55.0 psig Span )} x 100 % Span = 3.64 % Span

Margin = TA’ ~ CSA? - 0.74 % Span

s’ = { (SD) + (BCA) ) = { (2.00) + (0.5) ) = 1.50 % Span
z w  (A7)Y3 4 EA = { (PMA)? 4+ (PEA)? + (SPE)? + (STE)? + (RTE)? )¥V? 4 EaA
€02+ 0%+ 0%+ (0.50) + (0.50)2 )¥3 4+ 0.00 = 0.71 % Span

R’ = T’ ig the lesser of:
T, = {RD 4+ RCA )} = { (1.0) + (0.5) ) = 1.50 % Span
b 4 - TA? = 5% = Z* - 3.64 - 1.50 - 0,71 - 1.43 % Span

Av’ » {TS + [ R"/7100%Span ] x 55 psig )
10.79 psig = 10.8 psiyg

The above-computed AV’ is comparable to that originally specified by FCQL-355 (with
its round off to 11.0 psig). Given the slightly larger PUR/SGR SAL’ value, the
continued use of AV/ = AV = 11.0 psig is justified. A comparison of current and
post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post-PUR/SGR Value
Total Allowance (TA) 3.6 X Span 3.64 % Span
Z Tern 0.71 % Span 0.71 % Span
Sensor Error (S) 1.5 % Span 1.5 % Span

10.0 psig

A

10.0 psig

IA

Trip Setpoint (TS)

11.0 psig 11.0 psig

1A
IA

Allowable Value (AV)
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TABLE 3-13
PRESSURIZER PRESSURE - ILOW, SAFETY INJECTION
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ (PMA)? + (PEA)? + (SMTE + SD)? « (5TE)? + (SPE)? 4+ (SCA + SMTE)? +
(SRA)? + (RMTE + RD)? + (RTE)? + (RCA + RMTE)? 112 4 EA ., + EAp,

[ (0.00)% + (0.00)? + (0.71 + 1.00)? + (1.48)? + (0.00)> + (0.50 + 0.71) +
(0.25)% + (0.50 + 1.00)2 + (0.50)2 + (0.50 + 0.50)2 1*/2 &+ (B.00) + (0.95)

- 12.11 % Span [Reference 2.9.c & Reference 2.8 (WCAP Tadble 3-13))
TS = 1850 psig [Reference 2.13.a (UPAPPD, Table 2,.18))
SAL - 1700 psig [Reference 2.13.a (UFAPPD, Table 2.18);

Specifies a value of 1699.6 psig)

TA { (TS — SAL ) / 800 psig Span ) x 100 % Span = 18,75 % Span

Margin = TA ~ CSA’ - 6.64 % Span
s’ - { (8D) + (&8CA) ) = { (1.0) + (0.5) )} - 1.50 % Span
ze =  (A)V? 4+ EA
= {(PMA)? + (PEA)? + (SPE)? + (STE)? 4+ (RTE)2)}? + BA,., + BA,,
= {02+ 0%+ 0%+ (1.48)% + (0.50) }¥% 4+ (8.00) + (0.95) = 10.472 % Span

R’ = T’ is the lesser of:

T, = {RD 4+ RCA} = { (1.0) + (0.5) )} = 1.50 % Span
T, - TA® - B’ - ZT° - 18.75 - 1.50 - 10.47 - 6.78 % Span .
Av’ - {Ts =~ [ R’/7100%Span ] x 800 psig } = 1838 psig

The above-computed AV’ s comparable to the original 1836 psig value specified by
PCQL=-355 (with current Tech Spec reguirements based upon a T = 1.8 %Span and a CSA
of 16.1 %Span); however, the computed value was selected for post-PUR/SGR opera-
tion. A comparison of current and post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post-PUR/SGR Value
Total Allowance (TA) 18.8 % Span 18.75 % Span
Z Term 14.41 % Span 10.47 % Span
Sensor Error (8) 1.5 % Span 1.5 % Span
Trip Setpoint (TS) > 1850 psig > 1850 psig
Allowable Values (AV) > 1836 psig > 1838 psig




CALCULATION NO. HNP-X/INST-1010
PAGE 63

REV. 0
./
TABLE 3-14
STEAMLINE DIFFERENTIAL PRESSURE - HIGH
Summary of CSA and Five-Column Tech Spec Terms

Based upon the eguations shown per Table 1-2 herein (as modified as noted below),
the following values were computed for post-PUR/SGR Tech Spec terms for this trip
function. This trip function must account for sensor and rack components from two
different channels, for the physical comparison of the differential pressure between
two steam lines; CSA, 8§, and R terms have been modified accordingly to represent
these two [‘A’ and ‘B’)] channels,
CSA’ = [ (PMA,)? + (PEA,)? + (SMTE, + 8D,)? + (STE,)? + (SPE,)? + (8CA, + SMTE,)? +

(SRA,)? + (RMTE, + RD,)? + (RCA, + RMTE,)? + (RTE)? 4

(PMA,)? 4 (PEA,)? + (SMTE, + SD,)? + (STE,)? + (SPE,;)? + (8CA, + SMTE,)? +

(SRA,)? 4+ (RMTE, + RD,)? + (RCA, + RMTE,)? 1¥/2 &+ EA

= [ (0.00)% + (0.00)3 &+ (0.72 + 1.50)% + (0.50)2 + (0.00)% + (0.50 + 0.71)2 +

(0.50)% + (0.50 + 1.00)2 + (0.50 + 0.50)? + (0.50)2 +

(0.00)? 4+ (0.00)? + (0.71 + 1.50)% + (0.50) + (0.00)® + (0.50 + 0.71)? +

(0.50)% « (0.50 + 1.00)% + (0.50 + 0.50)2 3*3 4 (0.00)

= 4.52 % Span [Reference 2.9.f & Reference 2.8 (WCAP Table 3-14)]
V TS - 100 psi [Reference 2.13.a (UFAPPD, Table 2.18)]

SAL = 165 psi (Reference 2.13.a (UPAPPD, Table 2.18)])
TA - { ( SAL -~ TS ) / 1300 psig Span } x 100 % Span - $.00 % Span

Margin = TA - CSA7 - 0.48 % Span

S’, 2’, and@ R’ terms have been computed as follows, using the original PCQL-355
methodology, except for elimination of the Barton 763 thermal nonrepeatability bias
(since the transmitters will not spee excessive temperature exposures based upon
their installation in the Reactor Auxiliasry Bullding).

Individual transmitters A & B were evaluated separately (by 5, = D, + SCA, = 1.0 +
0.5 = 1.5 %Span and, similarly, §, = SD, 4+ SCA, = 1.5 %Span), consistent with the
current Tech Spec total § term of 3.0 %Span. Owing to the slightly larger sensor
arift (of 1.5 %Span) assumed in PUR/SGR uncertainty analysis, a corresponding total
8’ term would decome 4.0 %Span. Alternately, a SRSS combination of total S errox
could be computed per the following:

s’ = { (8D, + SCA,)? + (5D, + 5Ca,)3)1? »  {(1.5+ 0.5)3 4+ (1.5 + 0.5)2)32
= {(48.0) + (4.0))*3 - 2.828 % Span ~= 3.0 % Span

Since this computation justifies a wvalue closer to the original Tech Spec § term,
the continued use of 5’ = § = 3,0 % Span will apply; for operability evaluation
purposes, each transmitter will be limited to a2 1.5 %Span error (in keeping with the
original Tech Spec values).

W/ =z’ (A?)¥2 » Blages = { (PMA)?+ (PEA)? + (SPE)3+ (Total STE)?+ (RTE)?)¥/? 4 EA + Bias
{ (PMA)? + (PEA)?+ (SPE)? 4 ( [(STE.)?+ (STE,)2 12 )2+ (RTE)? )2 4 EA + Bias
{02+ 0%+ 0"+ ([(0.5)%+(0.5)21%2)2 4 (0.50)% 3?2 4+ (0) + (0)

€ (0.71)% + (0.50)2 32 4+ (0) + (O) = 0.866 % Span
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TABLE 3-14 (Cont’d)
STEAMLINE DIFFERENTIAL PRESSURE -~ HIGH
Summary of CSA and Five-Column Tech Spec¢ Terms

R’ = { (RD, + RCA,)2 + (RD, + RCA,)3)?/? =  {((1.0 +0.5)?+ (1.0 + D,5)%)¥2
{ (2.25) + (2.25) 3 - 2.121 % Span
AV =  {7TS + [ R’/100%Span ] x 1300 psig } = 127.56 psi

The above-computed AV’ is comparable to the current (127.4 psi) Tech Spec wvalue;
therefore, AV’ = AV = 127.4 psi will be conservatively retalned for PUR/SGR
operation. Z’ has been reduced as noted above by eliminating the previously-assumed
transmitter nonrepeatability bias.

A comparison of current and post-PUR/SGR values are summarized as follows:

Tech Spec Term Current Tech Spec Value Post-PUR/SGR Value
Total Allowance (TA) $.0 % Span 5.0 % Span
Z Term 1.47 % Span 0.87 X Span
Sensor Error (8) 3.0 % Span 3.0 % Span
Trip Setpoint (TS) < 100 psi < 100 psi
Allowable Value (AV) < 127.4 psi < 127.4 psi
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TABLE 3-15

NEGATIVE STEAMLINE PRESSURE RATE - HIGH
Summary of CSA and Five-Column Tech Spec Terms

Based upon the egquations shown per Table 1-2 herein, the £following wvalues wore
computed for post-PUR/SGR Tech Spec terms for this trip function. All sensor-
related uncertainty components have been set to zero, owing to the use of a rate
(dexivative) function to eliminate steady-state measurement errors. Therefore, this
trip function must account only for xrack components to accomplish the rate of change

measurement.
CSA’ = [ (PMA)? ¢ (PBA)? 4 (SMTE + BD)? + (STE)? + (SPE)® + (SCA + EMTE)? + (SRA)?
+ (RMTE + RD)? 4+ (RTE)? + (RCA + RMTE)? 1¥? 4 EA
= [ 024+ 02+ (0+0)2+024+024+ (0+ 0)2 4+ 02
+ {0.50 + 1.00)? + (0.50)2 + (0.50 + 0.50)? 3¥? &+ 0.00
- 1.87 % Span {Reference 2.9.0 & Reference 2.8 (WCAP Table 3-15))

TS - 100 psi [Reference 2.2 and Reference 2.3}

This function is not credited in the Safety Analysis [per Reference 2.13.a (UFAPPD,
Table 2.18) and Reference 2.3 (PCQL-355)]; therefore, an SAL value has not been as-
signed to this function. Since the current Tech Spec TA value of 2.3 % Span exists,
TA’ will also be set at 2.3 % Span. A margin of 0.43 % Span [2.30 - 1.87] exists
between the current Tech Spec trip setpoint [TS] and total allowance [TA).

No sensor-related uncertainties are applicadle, as noted above.

s’ = { (SD) + (SCA) ) = { (0.0) + (0.0) ) = 0,00 % Span

ze =  (Ar)2 4, pA = {(PMA)? + (PEA)? #+ (SPE)? + (STE)? + (RTE)?)¥V? + mA
£ 024+ 0%+ 0%+ 0%+ (0.50)2 32 4+ (0.0) = 0.50 % Span

R’ = T’ is the lesser of:

T’ - { RD + RCA ) - { (2.0) + (0.5) ) - 1.50 % Span

Ty = TA’ - §¢ ~ Z? - 2.30 -~ 0.00 -~ 0.50 = 1.80 % Span

AV’ = {TS + [ R’/100%Span ]} x 1300 psig ) - 119.5 psi

The above-computed AV’ is slightly less than that originally specified by FCQL-355
(with an actual T = 1.75 %Span); however, the computed value was selected for post-
PUR/SGR operation. A comparison of current and post-PUR/SGR values are summarized

as follows:

Tech Spec Term Current Tech Spec Value Post~PUR/SGR Value
Total Allowance (TA) 2.3 % Span 2.3 % Span
Z Term 0.5 % Span 0.5 % Span
Seansoxr Error (S5) 0.0 % Span 0.0 % Span
Trip Setpoint (T8) < 100 psi < 100 psi
Allowable Value (AV) < 122.8 psi < 119.5 psi
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TABLE 3-16
TAVG - LOW, LOW (ESFAS P-12 INTERLOCK)
Summary of CSA and Five-Column Tech Spec Terms

Post-PUR/SGR values for the CSA’ and AV’ terms are discussed@ per the following.
Uncertainty components applicable for post-PUR/SGR operation have been developed
within Reference 2.9.m [CN-5§50-99-32, Rev. 0], and have been further summarized
within Table 3-16 of Reference 2.8.

CSA? = 3.2% of AT span [Ref. 2.9.m, Page 22 & Ref. 2.8 (Table 3-16)]

This CSA’ consists of: the SRSS of random uncertainties, associated with RCS N-R
RTD8, R/E conversion within the process racks, and other process rack uncertainties;
and the additive PMA biases associated with RCS Hot and Cold Leg streaming
allowances, as well as the total R/E non-linearity uncertainty £for 1linear
approximation of the RTD [R vs. T] curve.

Owing to the operational flexibility required for startup and shutdown evolutioas,
the P-=12 Permimsive wvalue has been retained within the same tolerance as that
specified in current Tech Specs. Therefore, for completeness, post-PUR/SGR Tech
Spec trip setpoint and allowadble value can be summarized as follows:

Tech Spec Term Current Tech Spec Value Post~-PUR/SGR Value
Total Allowance (TA) N/A N/A
Z Term N/A N/A
Sensor Error (8) N/A N/A
Trip Setpoint (TS) > 553.0°P > 553.0°P
Allowable Value (AV) > 549.3°F > 549.3°F
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TABLE 3-17 (Cont‘’d)
STEAMLINE PRESSURE -~ LOW
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein, the following values were
computed for post-PUR/SGR Tech Spec terms for this trip functien.

CSA’ = [ (PMA)? + (PEA)? + (SMTE + SD)? + (STE)? + (SPE)2 + (SCA + SMTE)? +
(SRA)? + (RMTE + RD)? + (RTE)? ¢+ (RCA + RMTE)? 132 4+ EA
= [ (0.00)% + (0.00)% + (0.71 + 1.50)* + (0.50)® + (0.00)2 + (0.50 + 0.71)2 +
(0.50)% + (0.50 ¢ 1.00)? + (0.50)2 + (0.50 + 0.50)2 3*? 4+ (0.00)

-~ 3.21 % Span [Reference 2.5.2 & Reference 2.8 (WCAP Table 3-17))
TS - 601 psig [Reference 2.13.a (UPAPPD, Tadble 2,18)])
SAL! = 542.2 psig [Reforence 2.9.e, Page 19 (“*No EA for MLE Analysis~”)]

Note that Reference 2.13.a (UPAPPD, Table 2.18) specifies original Reference 2.10.a
& 2.10.D uncertainty estimate of 370.9 psig (based upon the 370.5-psig SAL specified
in PCQL-355). The 370.9-psig wvalue assumes an environmental allowance (if pressure
transmitters are located in steam tunnel). These transmitters are located outside
the MS Tunnel [in the Reactor Auxiliary pBullding Elev. 261’), and will not be
exposed to harsh environmental conditions for a Main Steam Line Break or Pesdwater

Line Break.
TA? - { ( TS - SAL’ ) / 1300 psig Span } x 100 % Span - 4.52 % Span
Margin = TA -~ CSA! - 1.31 % Span

s’ = { (8D) + (SCA) ) - { (1.50) + (0.50) ) = 2,00 % Span

z? = (Ar)¥Y3 4 EA
- L (PMA)2 & (PEA)? + (SPE)? 4+ (STE)? & (RTER)3)V2 , pa

= {04+ 0"+ 04+ (0.50)? + (0.50)% 32 + (0.0) = 0.71 % Span
R’ = T’ is the lesser of:
T’ - {RD + RCA ) - { (1.0) + (0.5) ) - 1.50 % Span
T, = TA! - 8' - Z¢ - 4.52 - 2.00 - 0.72 - 1.81 % Span
v’ » {TSs ~ [ R’/100%Span ] x 1300 psig ) - $81.5 psig

The above-computed AV’ 1s somewhat lesz than that originally specified by FCQL-355
(owing to T = 1.8 %Span). Given the above-noted elimination of the harsh environ-
ment [EA] uncertainty, the above-computed values for CSA’, TA’, and Z' are also

correspondingly reduced.

A comparison of current and post-PUR/SGR values are summarized as follows:
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TABLE 3-17 (Cont’d)
STEAMLINE PRESSURE -~ LOW
Summary of CSA and Five-Column Tech Spec Terms

Tech Spec Term Current Tech Spec Value Post-PUR/SGR Value
Total Allowance (TA) 17.7 % Span 4.52 % Span
Z Term 14.81 % Span 0.71 % Span
Sensor Erxor (8) 1.5 % Span 2.0 % Span
Trip Setpoint (TS) > 601 psig > 601 psig
Allowable Value (AV) > 578.3 psig > 581.5 psig
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TABLE 3-18
SG WATER LEVEL - HIGH-HIGH, BARTON 764 XMTRS
Summary of CSA and Five-Column Tech Spec Terms

Based upon the equations shown per Table 1-2 herein (as modified below), the follow-
ing values were computed for post-PUR/SGR Tech Spec terms for this trip function.

CSA’ = [ {SMIE + SD)? & (STE)? + (SPE)? + (SCA + SMTE)? + (SRA)® »
(RMTE + RD)? + (RTE)? + (RCA + RMTE)? 1% 4 BAp iy + EAggs +
Pmu!um + Pmrronuu + mhboool + Pmﬂuldvdoatty + menrbvclnatobr
= [ (0.50 + 1.50)2 + (0.50)3 + (0.63)? + (0.50 + 0.50)2 + (0.50)% +
(0.08 + 2.00)3 + (0.50)2 + (0.50 + 0.08)2 31¥/2 4+ (0.00) + (0.00) +
(1.20) + (1.50) + (0.00) + (4.40) + (0.10)
- 9.97 % Span [References 2.8 (WCAP Table 3-18a), 2.9.2 and 2.15)

As noted per Table 3-10A, the above CSA’ computation includes: a 1.5% Span sensor
Arift uncertainty (versus the 2.0% Span value originally assumed in References 2.8
and 2.9.a);7 and conservatively chosen Biases which reflect worst-case values.

¥ 14 - 78.0 % leovel [Reference 2.13.a (UPAYPD, Table 2.18)]
SAL! = 100.0 % level [Reference 2.13.a (UPAPPD, Table 2.18))

TA* = { ( SAL’ - TS’ ) / 100 % level ) x 100 % Span = 22.0 % Span

Margin = TA* - CSA’ - 12.03 % Span
244 - { (6D) + (SCAr) ) = { (1.50) + (0.50) ) - 2.00 % Span
z’ - (A?)¥2 4 Biases

=  {((8PE)? + (STE)? + (RTE)?3IV? ¢ BRAperrey * BAgrs + PMApetiegrese +
PMApreesure + PMAgaocer + PMApjgtavetcotey + PMApouerpechriatedy

= {(0.63)2 + (0.50)% + (0.50)2)% & (0.00) + (0.00) + (1.20) +
(1.50) + (0.00) + (4.40) + (0.10) = 8,15 % Span

R’ = T’ i3 the lesser of:

Ty = { RD + RCA ) - { (2.0) + (0.5) ) = 1.50 % Span
T, = TA? « S? «- 27 - 22,00 - 2.00 - 8.15 = 11.85 % Span
Av/ - { TS’ + [ R’/100%Span ) x 100 % Level ) = 79.5 % Level

Since the above-noted trip setpoint corresponds to a requirement for the Model A7S
replacement steam generators [RSGs}, the current Tech Spec values (associated with
the Model D-4 SGs) are not directly comparable. The summary which follows (for
current and post-PUR/SGR values) has been provided for completeness only:
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8G WATER LEVEL - HIGH-HIGH, BARTON 764 XMTRS
Summary of CSA and Five-Column Tech Spec Terms

Tech Spec Term

Current Tech Spec Value

Post~-PUR/SGR Value

Total Allowance (TA)

15.0 % Span

22.0 % Span

Z Term

11.25 % Span

8.15 % Span '

Sensor Error (S)

2.97 % Span

2.0 % Span

rrip Setpoint (7TS)

82.4 % level span

€3

Ia

78.0 % level span

Allowable Value (AV)

84.2 % level span

1A

1A

79.5 % level span
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TABLE 3-19
REACTOR COOLANT PUMP UNDERVOLTAGE ~ LOW
Summary of CSA and Five-Column Tech Spec Terms

Reference 2.4.1 [HNP Electrical Calculation E2-0010)] documents the basis for current
Tech Spec Trip Setpoint (TS) 'and Allowable Value (AV) of > 5148 volts and > 4920
volts, respectively.

Reference 2.9.k [CN-SS0-99-17, Rev. 1] evaluated the uncertainties for this
function, and confirmed that positive margin exists with the resultant CSA’ of
10.29% of span. The Reference 2,9.k evaluation was based upon current MST-E0074
surveillance testing and acceptance criterion. (Note that this CSA’ wvalue was
uncbanged from the original CSA per Reference 2.3 [FCQL-355).) Furthermore, it was
poted that this trip function is not credited within current SPC accident safety

analyses.

Since no PUR/SGR hardware changes are proposed for this function, no changes to the
current “five-column” Tech Spec values have been made herein.

Tech Spec Term Current Tech Spec Value Post~PUR/SGR Value
Total Allowance (TA) 14.0 % Span 14.0 % Span
Z Term 1.3 % Span 1.3 % Span
Sensor Error (S) 0.0 % Span 0.0 % Span
Trip Setpoint (TS) > 5148 volts > 5148 volts

Allowable Value (V) > 4520 volts > 4920 volts
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TABLE 3-20
REACTOR COOLANT PUMP UNDERFREQUENCY -~ LOW
Summary of CSA and Five-Column Tech Spec Terms

Reference 2.4.3 [HNP Electrical Calculation E2-0011] documents the basis for current
Tech Spec Trip Setpoint (TS) and Allowable Value (AV) of > 57.5 Hz and > 57.3 uz,

respectively.

Reference 2.9.k [CN-550-99-17, Rev. 1] evaluated the uncertainties for this
function, and confirmed that positive margin exists with the resultant CSA’ of 1.81%
of span. The Reference 2.9.k evaluation was bagsed upon current MST-E0073
surveillance testing and acceptance criterion.

Since no PUR/SGR hardware changes are proposed for this function, no changes to the
current "five-column” Tech Spec values have been made harein.

Tech Spec Term . Current Tech Spec¢ Value Post-PUR/SGR Value
Total Allowance (TA) 5.0 % Span 5.0 % Span
Z Term 3.0 % Span 3.0 % Span
fensor Error (8) 0.0 % Span 0.0 % Span
Trip Setpoint (TS) > 57.5 Hz > 57.5 Hz
Allowable Value (AV) > 57.3 Rz > 57.3 Rz
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TABLE 3-21
LOW FLUID OIL PRESSURE, TURBINE TRIP
Summary of CSA and Five-Column Tech Spec Terms

Refer to Reference 2.4.g [Calculation HNP-I/INST-1055), Pages 5 through 9 for the
basis for current Tech Spec Trip Setpoint (TS) and Allowable Value (AV) of > 1000
psig and > 950 psig, respectively. S5ince no PUR/SGR hardware changes are proposed
for this function, no changes to these current Tech Spec have been made herein.

Reference 2.4.g evaluated the acceptability of a 50-psig tolerance below the nominal
setpoint as representative of the greater of either: a statistically calculated
44.78 psig [as-found/as-left] drift allowance; or a + 28 psig MST ‘allowable range’
(e.g., calidbration accuracy setting). (Data sgheet (2 fof 4)) £rom MST-X0260
(typical) reflects current calibration practices and as-found acceptance criterion.)
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TABLE 3-22
TURBINE THROTTLE VALVE CLOSURE, TURBINE TRIP
Summary of CSA and Five-Column Tech Spec Terms

Refer to Reference 2.4.f [Calculation HNP-X/INST-1054] for the basis for current
Tech Spec Trip Setpolnt (TS) and Allowable Value (AV) of > 1% open and 2 1% open,
respectively. Since no PUR/SGR hardware changes are proposed for this function, no
changes to these current Tech fpec have been made herein.

Reference 2.4.f evaluated the acceptability of the current MST implementation, in

relation to the original Tech Spec TS and AV. MST-I0263 [typical}) reflects current

calidbration practices and as-found acceptance criterion.) These practices/criterion
can be summarized as follows, given the physical configuration and practicality of
surveillance measurements:

¢ The “> 1% open” Tech Spec Trip Setpoint is actually calibrated as 2.37% open
((0.284~inches / 12.00~inches) x100% ], owing to the 0.28-inch setpoint measurement
over a total stroke of the valve (12,.00-inch, 100% valve travel).

e This allows for wvariations between ‘Asgs-Found’ and ‘As-Left’ settings (histori-
cally found to be within 0.164-inches [1.37%) of wvalve travel, which is
equivalent to 0.45~-inches of actuator travel).

e A 0.28 ¢+ 0.09-inch allowable range [i.e., from 0.19 to 0.37 inches] is maintained
for the calibration/surveillance process. This allowable range utilizes a =+
0.75% open ‘As lLeft’ calibration tolerance [(0.09/12.00) x100%]).
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TABLE 3-23
RWST LEVEL -~ LOW-LOW
Summary of CSA and Five-Column Tech Spec Terms

Reference 2.4.h [Calculation EQS-2) provides the RWST Low-Low Level setpoint
requirement, to start switchover from RWST supply to the contaimment sump. This
switchover setpoint is defined as 23.4% level by the current Tech Spec Trip Setpoint
{(TS). Reference 2.4.h 2also notes an historical 2.41% of span instrument error (as
originally provided Dby Westinghouse Project Letter CQL8673, using the same
methodology as contained in Reference 2.3 [FCQL-355)), which is enveloped by the
3.0% of span allowance provided by the current Tech Spec Allowable Value (AV) of

20.4% level.

Reference 2.4.c [Calculation HNP-I/INST=-3030) provides a computation of EOP
indication accounting for the total of all channel uncertainty components (i.e.,
from the level transmitter through the process racks and MCB indicator).

For consistency with other uncertainty computations performed £or post-PUR/SGR
operation, CSA’ has been computed herein using the Table 1-2 equation/terms. This
result is also reconciled in relation to existing plant documentation. LT-990 & LT-
. 992 are Barton Model 752 transmitters, and ILT-991 & LT-993 are Rosemount Model
1153DP transmitters; therefore two Aifferent sets of uncertainties have been shown
for the installed transmitters, with a reference/explanation for wvalues chosen

v herein:
Uncertainty Uncertainty Uncertainty
Parameter (w/Barton Xmtr) (w/Rosemount Xmtr) Reference(s) / Notes
PMA 1.21 1.21 5ee Note 1 (below)
PEA 0.00 0.00 INot Applicable to level measurement
SRA 0.31 0.25 INST-1030, Sect. 5.1A.1 and 5.1B.1
SCA 0.50 0.50 INST~1030, Sect. 5.1A.10 & 5.1.B.10
SMTE 0.71 0.72 INST-1030, Sect. 5.1A.9 and $,1.B.9;
See Note 2 (below)
STE 1.44 1.89 INST-1030, Sect. 5.1A.3 and 5.1B.3
st 0.00 0.00 INST'1°30, Soc:. S.M.S -nd 5.13.5
8D 1.25 1.01 INST-1030, Sect. S.1A.2 and 5.1B.2;
See Note 3 (below)
EA 0.00 0.00 [Not Applicable (INST-1030,Sect.4.5)
SEISMIC 0.00 0.00 Tlot Applicable (INST-1030,8ect.&.13)
RCA 0.50 0.50 Typical value per Ref. 2.5.x CNs
RMTE 0.50 0.50 Typical value per Ref. 2.9.x CNs
Rm 0.50 0050 INST-1°30, 5.‘.3
./ [ o 1.00 1.00 INST-1030, 5.4.2

Note 2: INST-1030, Section 5.5.1 states that: increasing density affects level with
negative uncertainty (i.e., a resultant higher level), and decreasing density effects level
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TABLE 3-23 (Cont’d)

RWST LEVEL ~ LOW-LOW
Summary of CSA and Five-Column Tech Spec Terms

with positive uncertainty (i.e., a resultant lower level). INST-1030 Positive and Negative
Tncertainties of ~1.21% and +0.34% were calculated. Consistent with the conservative
assumption made within INST-1030, +1.21 was selected as a random uncertainty component for
CSA’ computation herein, since the assumed higher level will result in an additional
measurement uncertainty with respect to the decreasing Low-Low level setpoint. This density
effect is treated as a random uncertainty in INST-1030, because of the unknown direction of
the change in temperature and/or concentration (and resultant density change).

Note 2: Sensor MTEiIin and MTEout uncertainty components specified in INST-1030 are shown as a
corresponding ERSS value.

Note 3: Baxed upon comparison of “as-left” and subsequent “as-found” MST calibration data
and the MST allowable transmitter Arift, this value has been reduced to a realisgtic value of
1.25% of span for the purposes of this CSA’ computation (in lieu of that assumed by INST-
1030, Soction 5.“.2).

CSA’perton = [ (PMA)? + (SMTE + §D)? + (STE)? + (5CA + SMTE)? +
(SRA)? + (RMTE + RD)? 4+ (RTE)? « (RCA + RMTE)?)3?

=  [(1.21)% + (0.72 + 1.25)% + (1.44)? + (0.50 + 0.71)% +
(0.31)% + (0.5 + 1.0)? + (0.5)% + (0.5 + 0.5)?)*3

= 3.523 % of span

CSA’Rosemount ® [ (PMA)? + (SMTE + SD)? #+ (STE)? + (SCA + SMTE)? +
(SRA)? + (RMTE + RD)? « (RTE)? + (RCA + RMTE)2)3/3

=  [(1.22)2 + (0.72 + 1.01)% + (1.85)% + (0.50 + 0.71)% +
(0.25)% + (0.5 + 1.0)2 + (0.5)% + (0.5 + 0.5)2132

- 3.606 % of span

For subsequent discussions, the larger uncertainty of 3.606% span will be further
evaluated for its effects to the subject ESPAS trip function.

(3.606% span/100%) x (416.3 Inches WC [Xmtr Span, per INST-1030, Sect.4.9]) x (1-Ft/12-In)
= 1.251-Ft of trip channel uncertainty, based upon CSA’. This is slightly larger
than the 1,04-Ft measurement error assumed in Calculation EQS-2 (based upon the
originally calculated Westinghouse instrument error value of 2.41% Span).

Since Calculation EQS-2 further calculated a 1.74-Ft (or equivalent 20,000 gallons)
margin above the required switchover requirement with the current trip setpoint
value, the small reduction [1.04 = 2.251 Pt = ~0.211 Pt or =2.532 Inches] in this
available margin will be negligible relative to the TS anad AV.

Since no PUR/SGR hardware changes are proposed for this function, no changes to the
current Tech Spec TS and AV appear warranted, based upon the above discugsion.
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TABLE 3-24
6.9 XV E~BUS UNDERVOLTAGE - PRIMARY, LOOP
Summary of CSA and Five-Column Tech Spec Terms

Reforence 2.4.1 [HNP Electrical Calculation 0054-0RG] documents the basis for
current Tech Spec Trip Setpoint (TS) of > 4830 wvolts (with a < 1.0 second time
delay) and an Allowable Value (AV) of > 4692 volts (with a < 1.5 second time delay).
Purthermore, Reference 2.4.1 evaluated the acceptability “for current calibration
practices and as-found acceptance criterion as contained within MST-E0075.

Since no PUR/SGR hardware changes are proposed for this function, no changes to
these current Tech Spec have been made herein.
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TABLE 3-25
6.9 KV E-BUS UNDERVOLTAGE - SECONDARY, LOOP
Summary of CSA and Five-Column Tech Spec Terms

Reference 2.4.k [HNP Electrical Calculation E2-0005.09] documents the basis for
current Tech Spec Trip Setpoint (TS) of > 6420 volts (with a < 16.0 second time
delay with Safety Injection, or with a < 54.0 second time delay without Safety
Injection) and@ an Allowable Value (AV) of > 6392 volts (with a < 18.0 second time
delay with safety Injection, or with a < “60.0 second time delay without Safety
Injection). Furthermore, Reference 2. 4.X evaluated the acceptability for current
calibration practices and as-found acceptance criterion as contained within MST-

20045,

Since no PUR/SGR hardware changes are proposed for this function, no changes to
these current Tech Spec have beon made herein,
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TABLE 3-26
RTS P~6 INTERLOCK
Summary of CSA and Five-Column Tech Spec Terms

Table 3-3 computations herein summarize uncertainties associated with the RTS trip
function for the NIS Intermediate Range channels. In addition, an RTS P-6 Interlock
is included as Tech Spec Tadle 2.2-1, Item 19.a. Its current (and post-PUR/SGR)
Tech Spec Trip Setpoint [TS) is > 1.0 x 10°*° amp.

As noted in Table 3-3 herein, no PUR/SGR hardware changes are proposed for the
Intermediate Range channels; channels will be scaled commensurate for the increased
RTP (consistent with the detectors’ increased output).

The detector output span will continue to vary from 1 x 10! to 1 x 107 amp
(corresponding to 0 to 120% RTP), with the following NIS IR rack transfer function:

Voltage=1.25[ log,s(Input Current) +11] or Input Current e 10!0-fveitese =1,

Setpoints are conservatively estadblished (at relatively lower settings) during the
start-up evolutions, commensurate with other known operating paramsters.

Furthermore, current maintenance surveillance/calidbration practices and acceptance
criterion have proven acceptable to satisfy the current Tech Spec regquirements.

Therefore, the post-PUR/SGR Tech Spec Allowable Value [AV’] should remain unchanged
from the original HNP Tech Spec requirements, at > 6.0 x 107! amp. This
Justification precludes the need for methodology, terminology, and values specified
on Page 28 of Ref. 2.9.h. {Note that R’ should approach the [current] AV, when

drift is included with the rack calibration tolerance [RCA’, as defined on Page 26
of Ref. 2.9.h}).)

In conclusion, no changes to the current “five-column* Tech Spec term values (asso-
ciated with this permissive function) have been made herein.
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TABLE 3-27
RTS P-7, P~10, AND P-13 INTERLOCKS
summary of CSA and Five-Column Tech Spec Terms

Computations within Tables 3-1A, 3-1B, 3-2A, and 3-2B herein summarize various
channel uncertainties associated with the RTS trip functions for the NIS Power Range
channels. In addition, RTS Interlocks P-7, P-10, and P-13 (included as Tech Spec
Table 2.2-1, Items 19.b(1), 19.b(2), 19.4, and 19.e) assure that plant start-up/
shutdown evolutions are controlled commensurate with permissible power level indica-
tions (from either the NIS Power Range or the FPirst Stage Turbine Impulse Chamber
Pressure channels). These interlocks currently monitor plant operations around a
nominal trip setpoint of 10% of RTP; a post-PUR/SGR Tech Spec Trip Setpoint [TS]
based upon 10% RTP remains applicable. (These RTS Interlocks functionally perform
either Blocks or Permissives associated with subsequent automatic protection/control
actions. For example, the RTS P-7 Block (with inputs f£rom either P-10 NIS or P-13
turbine impulse pressure) 1s based upon a < 10% RTP condition; the RTS P-10
Permizsive (also generated from NIS channels) is based upon a > 10% RTP condition.)

As noted in Table 3-1A through 3-2B for the NIS Power Range channels, no PUR/SGR
hardware changes are proposed £for these channels; channels will be scaled
ccmmensurate for the increased RTP (consistent with the dstectors’ increased

output).

Although not discussed within a specific computation within this calculation,
Turbine Impulse Chamber Pressure channels will also not undergo PUR/SGR-related
hardware changes (except for scaling completed for slightly higher uprated RSG and
turbine impulse pressures); turbine impulse chamber pressure P-13 input (to P-7)
should@ be equivalent [for TS’ and AV’] to the RTS input(s) receivea from NIS
channels, since the subject RTS Interlocks for turbine impulse chamber pressure and
NIS channels have the same functional requirements.

NIS setpoints are conservatively established (at zrelatively lower settings) for
protection/control purposes during the start-up evolutions, commensurate with other
xnown operating parameters. Similarly, Turbine Impulse Chamber Pressure channels
are initially scaled for conservatively expected yower levels, and then rTe-
normalized (if required) for that fuel cycle’s operation. Plant power ascension
procedural controls assure that manual operator actions are based4 on the most
conservative indication of reactor power (e.g., AT, NIS, RCS flow, calorimetric) or
turbine load (e.g., impulse chamber pressure, MwWe output).

Furthermore, current maintenance surveillance/calibration practices and acceptance
criterion have proven acceptable to satisfy the current Tech Spec regquirements.

Note that R’ was maintained per Table 3-1A herein, at 1.75% span [or 2.1% RTP).
Therefore, the post-PUR/SGR Tech Spec Allowable Value [AV’] should remain unchanged
from the original HNP Tech Spec requirements, at the nominal 10.0 + 2.1% of RTP
(with its inequality based upon the specific (Block or Permissive) trip function
requirement, in a direction commensurate with its corresponding TS). This
Justification precludes the need for methodology, terminology, and values specified
on Pages 32-33 of Ref. 2.9.g (given that “five-column” AV [and AV’] include rack
drift in addition to the rack calibration tolerance [RCA’, as defined on Page 20 of

Ref. 2.9.g].)

In conclusion, no changes to the current “five-column” Tech Spec term values (asso-
ciated with this permigsive function) have been made herein.
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TABLE 3-28
RTS P~-8 INTERLOCK
Summary of CSA and Five-Column Tech Spec Terms

The RTS Interlock P-8 (included@ as Tech Spec Table 2.2-1, Item 19.c) assures that
plant sgtart-up/shutdown evolutions are controlled@ commensurate with permissible
power level indication from the NIS Power Range channels. This interlock currently
monitors plant operations around a nominal trip setpoint [TS] of < 49% of RTP, with
an Allowable Value [AV] of < 51.1% of RTP.

vtilizing the same Justifications as that provided within Table 3-27 herein (which
support the maintenance of R’ at 1.75% span [or 2.1% RTP]), a post-PUR/SGR Tech Spec
Trip Setpoint [TS’] of < 49% RTP, and an Allowable Value [AV’] < 51.1% of RTP,
remain applicable. This rationale precludes the need for methodology, terminology,
and values specified on Page 31 of Ref. 2.9.¢9 {(given that *five-column” AV {[and AV’]
include rack dArift in addition to the rack calibration tolerance [RCA’, as defined

on Page 20 of Ref, 2.9.¢).)

In conclusion, no changes to the current “five-column” Tech Spec term values (asso-
ciated with this permissive function) have been made herein.
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TABLE 3-29
ESFAS P-11 / Not P-11 INTERLOCK
Summary of CSA and Five-Column Tech Spec Terms

Tables 3-7A, 3-7B, and 3-13 herein summarize uncertainties associated with RTS/ESFAS
trip functions associated with Pressurizer Pressure channels. In addition, ESPFAS
P-11 and Not P-11 Interlocks are included within Tech Spec Table 3.3-4, Item 10.a.
The P-11 interlock currently monitors plant operations around a nominal trip
setpoint [TS] of > 2000 psig, with an Allowable Value [AV] of > 1986 psig. The Not
P-11 interlock currently monitors plant operations arocund a nominal trip setpoint
(7S] of < 2000 psig, with an Allowable Value [AV]) of < 2014 psig.

Utilizing the same R’ value of 1.50% of span (or 12.0 psig) determined from the
above-noted Table 3-7A, 3-7B, and 3-13 sgummaries: a post-PUR/SGR Tech Spec Trip
Setpoint [TS’] for the P-11 Interlock of > 2000 psig, and an Allowable Value [AV’]
> 1988 psig, would apply; and a post-PUR/SGR Tech Spec Trip Setpoint [TS’] for the
Not P-11 Interlock of < 2000 psig, and an Allowable Value [AV’]) < 2012 psig, would
apply. This R’ term inmcludes rack darift in adaition to the rack calibration
tolerance, consistent with other Pressurizer Pressure computations documented

herein.

Therefore, for completeness, post-PUR/SGR Tech Spec trip setpoint and allowable
value can be summarized as followsa:

P-11 INTERLOCK3:

Tech Spec Ternm Current Tech Spec Value Post~-PUR/SGR Value
Total Allowance (TA) N/A N/A
Z Torm N/A N/A
Sensor Error (8) N/A N/A
Trip Setpoint (TS) > 2000 psig > 2000 psig
Allowable Value (AV) > 1986 psig > 1988 psig
NOT P-11 INTERLOCK:

Tech Spec Term Current Tech Spec Value Post-PUR/SGR Value
Total Allowance (TA) N/A N/A
Z Torm N/A N/A
Eensor Error (8) N/A N/A
rrip Setpoint (TS) < 2000 psig < 2000 psig
Allowable value (AV) < 2014 psig < 2022 psig
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REA

FUNCTIONAL _UNIT

1.
2.

9.
10.
11.

Manual Reactor Trip
Power Range, Neutron Flux
a. High Setpoint

b. Low Setpoint

Power Range, Neutron
Flux, High Positive Rate

Power Range, Neutron
Flux, High Negative Rate

Intermediate Range,
Neutron Flux

Source Range, Neutron
Flux

Overtemperature AT
Overpower. AT
Pressurizer Pressure-Low

Pressurizer Pressure-High 7 5
.Pressurizer Water Level-

High

**RTP = RATED THERMAL POWER

TABLE 2.2-1
TOR TRIP SYSTEM [NSTRUMENTATION TRIP SETPQINT.

ALLOWANCE
[QLY I

o] ~ P-4

.‘t%j-

é

SENSOR

ERROR

(S) _  TRIP SETPOINT

N.A. N.A,

0 < 1093 of RTP"
< 25% of RTP™*
< 5% of RTP"" with
a time constant
= 2 seconds

0 < 5% of RTP"" with
a time constant
= 2 seconds

0 < 25% of RTP"’

0 = 10° cps

Note 5 See Note 1

B3 See Note 3 (_1.3)

1. S e 1960 psig
s 2385 psig

8. 0.@ ‘ < 92% of instrument

span

TABLE 4-1

Calc. No. HENP-I/INST-1010
Rev., 0
Page 8s

C,

ALLOWABLE VALU
N.A,

< 111.1% of RTP™

< 27.1% of RTP"’

< 6.3% of RTP™ with
a time constant
= 2 seconds

< 6.3% of RTP"* with
a time constant
= 2 seconds

< 30.9% of RTP""
< 1.4 x 10° ¢ps

See Note 2
See Note 4

> [ogpsig (2948)

< @pste (2297)

< 33:8% of instrument
spen L——-
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TABLE 4-1

Calc, No, KNP-I/INST-1010
Rev, 3

Page 86

TJAB 2-1 (continued
REACTOR TRIP_SYSTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL SENSOR
ALLOWANCE ERROR
FUNCTJONAL_UNIT (A (S} _, IRIP SETPO ALLOWABLE VALUE

12. Reactor Coolant Flow-Low [Z53 > 90.5% of loop full == 89,5% of Toop full

fndicated flow m {ndicated flow
> B8+% of narroR = B6=5% of narrow |
range instrument span ) range fnstrument span

= F89% of narrow =B6=4

13. Steam Generator Hater
Level Low-Low

14. Steam Generator Water
tevel - Low
Coincident With

Steam/Feedwater Flow

= 40% of full steam =<5 43.1% of full steam

Mismatch flow at RTP' flow at RTP™"
15. Undervoltage - Reactor 14,0 1.3 0.0 = 5148 volts > 4920 volts
Coolant Pumps
16. Underfrequency - Reactor 5.0 3.0 0.0 =57.5 2 >57.3 Hz
Coolant Pumps
17. Turbine Trip
a. Low Fluid 011 Pressure N.A. N.A. - NAA = 1000 psig = 950 psig
b. Turbine Throttle Valve N.A. N.A. N, = 1% open = 1% open
Closure . . .
18. Safety Injection Input N.A. N.A. - NAA, N.A. N.A.
from ESF

“*RTP = RATEQL THERMAL POWER
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REACTOR TRIP SYSTEH INSTRUMENTAYIOH TRIP SEYPOINTS

TABLE 2.2-1 {Continued)

TABLE  4-1
et e e

Calce « No .
Rev,

© Page 87
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!
FUNCTIONAL UNIT

19. Reactor Trip Siste-
Interlocks

a, lnterQedlate Range
- Heutren Flux, P-6

b. Low Power Reactor Trips
8lock, P-7

1) P10 {nput
2) P-13 {nput

¢. Power Range Neutron
flux, P8

d. Power Range Heutron
Flux, P-10 i

Turblne Impulsa Chacber
Pressure, P-13
20, Reactor Trip Breakers

21, Automatic Trip and Interlock
togic

22, Reactor Trip Bypass Dreakers

REQTP = RATED THERHAL POWER

TaTAL

ALLOWANCE {TA)

N.A.

H.A

"'A.

H.A
H.A
H.A
H.A.
H.A.

H.A

4

"' A'

”. AC
"’ A'
H.A.
“Q A.
". Al
"0 A‘
H.A,

Nl A.

scHson
CrRROR
(S} TRIP SETPOINT

ALLOVABLE VALUE

N 21 x 10-19 aep 36 x 10-1 amp
!

R.A.  <10X of RYPA® €12,1X of RTP**

H.A. <1QX RTP** Turhine  <12,1X RTP** Turblne
Tapulse Pressure  Trpulse Pressure
Equivalent Equivalent

MA.  <AS% of RTPA% <S1IX of RIpA*

N.A 10X of RTPA® 37.9¢ of RIpes

<12.1X RIP** Turbine

N.A.  <10X RTP** Turbine
Tepulse Pressure

Trpulse Pressure

" Equivalent Equivalent
HA  HA, H.A, -
HA N4, N.A
"' Au "-Au ) o* “ch.

- -
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NOTE 1: OVERTEMPERATURE AT

1

: C

ABLE 2,2-1 (Continue
TABLE NOTATIONS

Rev

(T +rs) | Trs

Where: AT

t
! ) R f‘S
1+ Tzs

Tip T

]
l‘TgS

Ty

AT,

(1 + ) 1 + 1,8
Measured AT by RTD Instrumentat{on;

Lead-12g compensator on measured AT;

Pages

TABLE 4~1
Cale, No.

HNP-I/INST-1010
0
88

] s AT, 1K - K, (> ) [T[ ! ] -T’] + Kfp - P/) - f,(a1)

Time constants utilized in lead-lag compensator for AT, r, ""z .@‘ s3
’

Lag compensator on measured AT;

Time constants utilized in the lag compensator for AT, ry = [8] s;

Indfcated AT at RATED THERMAL POWER;

B (105 7

-~

0.0224/°F;

. A
.

The function generated by the Tead-lag compensator for Te dynamic compensation;

Time constants utmzed in the lead-lag compensator for T,

it Tg ™

E@‘s, rs-4s:
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NOTE 1:

C

TABLE 2.2-1 [Continued)
TABLE NOTATIONS

TABLE 4-1

Cale. No., HNP-X/INST-1010
Rev, 0

(Continued) Page 89
T = Average temperature, °Fj
1 = Lag compensator on measured T,.;
1 +71,S
Te . Time constant utilized in the measured T, lag compensator, r, = 0 s;
T G)AE EE0-8—{Hortne] T,., at RATED THERMAL PONERG— |
(¢ <s88.8°r); )
Ky - =
P = Pressurizer pressure, psig;
p’ - 2235 psig (Nominal RCS operating pressure); '
S - Laplace transform operator, s''; .

and f, (Al) is a function of the indicated difference between top and bottom detectors of the power-
range neutron ion chambers; with gains to be selected based on measured instrument response during
plant startup tests such that:

(1)

(2)
(3)

NOTE 2:

For q, - q, between -21.6% and +12.0%, f, (AI) = 0, where q, and g, are percent RATED THERMAL
POMER in the top and bottom halves of the core respectively, and q, + q, s total THERMAL POWER

in percent of RATED THERMAL POWER;

For each percent that the magnitude of q, - q, exceeds -21.6%, the AT Trip Setpoint shall be
automatically reduced by,B:36% of its value at RATED THERMAL POWER; and

automatically reduced b{jf“‘% of {ts value at RATED THERMAL POWER.

1.75
For each percent that the mainitude of g, - q, exceeds + 12,0%, the AT Trip Setpoint shall be |

The channel’s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more-than

'\_C..vs of AT span for AT input; 2.0% of AT span for Tavg inputs 0.4% of AT span for

pressurizer pressure input; and 0.7% of AT span for AI input.
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NOTE J:

OVERPOWER AT

AT (1+ fQS) ( 1

there! AT

1+4ys
l*fzs

f10-T2

D S
1+ 148

3

145
101'78

1
10763

A

TABLE 4-1

Calc, No. HNP-I/INST-1010
Rev, (]
Page

TABLE 2.2-] (Continued)

TABLE NOTATIONS

) e (198 ) C 2 ) ( 1 "
(1« fzs) I+ ‘Js) < 8T, (xl. Ky 1 T xs [T )y T ] " ‘;2(61)}

(1 « f75) (1 « 165’ (1« 1’63)
As defined in Note I,

As defined in Note !,

As defined in Note 1,

As defined in Note 1,

As defined in Note 1,

As defined in Note 1,

P .
== gnT) |

0.02/°F for increasing everage tesperature and 0 for decressing average
temperature, )

The function generated by the rate-lag compensator for T,,. dynanic

compensation, ve

Time constants utilized in the rete~leg compensator for T.v‘, S s,

As defined in Mote 1,

As defined in Note 1,
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TABLE 4-1

TAB 2= nt inued ::3:. No. ;mP-IIINS‘r-ioJ.o
| TA AT Page 91
NOTE 3: (Continued)
Ke = 0.002/°F for T>T " and Ky = 0 for T<T",
p— As defined in Note 1,
T p llﬂﬂviea%w T.v._al". RATED'THEF)U?AL PONER fEattbratiomterpersture—for—=ot
' S = As defined in Note 1, an
fa(al) = 0 for all Al

NOTE 4: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than
1.4% of AT span for AT input and 0.2% of AT span for Tavyg 1npue..j

NOTE S: The sensor error is: 1,3% of AT span for AT/Tavg temperature measurements; T ,
and 1.0% of AT span for pressurizer pressure measurements.

NOTE €: The sensor error (in % Span of Steam Flow) is: 1.1% for steam flow; 1.8%
for feedwater flow; and 2.4% for steam pressure, /
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EHGIHEEREN SAFETY F EAYI}RES ACTUATION SYSTEH INSTRUMENTATION TRIP SETPOINTS

JADLE 3.3-4

. FUNCTIONAL UNIT °

1. Safety Infectfon (Reactor Trip,
Feedwater Isolation, Contro)
Room Isolation, Start Diesel
Generators, Contajnsent Vent{latfon
Isolatfon, Phase A Containment
tsolation, Start Auxil}iary Feed-
water System Hotor-Driven Pumps,
Start Containwent Fan Coolers,
Start Emergancy Service Water
Pu=ps, Start Esergency Service
Water Booster Puaps)

a. Hanual Initi{ation

b, Automatic Actuation logic
and Actuatfon Relays

¢. Containment Pressure=--High=l
d. Pressurizer Pressure--low
e. Steam Line Pressure=-low

2. Containaent Spray
a, .Hanual Inft{ation

Automatic Actuation Logic
and Actuatfon Relays

- bo

c. Contalnaent Pressure-+iligh-3

TABLE 4.2

Calec. No.
Rev., 0
Page 92

SENSOR )
TOTAL ERROR ’
ALLOWANCE (TA) 1 (S) TRIP SETPOINT ALLOWABLE VALUE
)
!
"OA. NoAc "vo NOAO "cA'
ROA. RoAu "vo- “sA- “oAn *
ey 0,71 .5 < 3.o-psig < 3.6 psig
13-6] ~Y 1.8 > 1850 psig > 3836 psig
§ o By ) 437 <) > £§01 P"g s BIg=) pS' P
(373777 3V TOL ) - & 10 )
£ THoaD) (29
H.A. N.A. H.A. H.A. RA.
"qu HQA' “.A. ".A. . ’!.Al '
[3:6; 0.71 1.5 < 10,0 psig < 11.0 psig

INP-I/INST-1010
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TABLE 4-2

calc. No. m-I/INST-IOlo
Rev, 0

Page

TABLE 3.3-4 {Continued)

i
ENGINEERED SAFETY FEATURES ACTUATION SYSTEH INSTRUMENTATIOH TRIP SETPOINTS

FUNCYIONAL URTT

3,

Containaent Isolation
a. Phase "A¥ Isolatfon
1) Hanual Inftfatlon

2) Automatic Actuation Logic
and Actuation Relays

3) Safety ln]ectiop

b, Phase "B* Isalation
{
1) Hanual Contalnzent
Spray Inft{ation

2) Automtic Actuat{on
Logic and Actuatfon
Ralays

3) Contalneent Pressuro--
u!ch-§ .

c. Containaent Ventilatfon
!so!atlgn

1) Hanual Containment
Spray Inttlation

12) Automatic Actuat{on

togic and Actuat{on -

Relays

SENSOR )
ToTAL : ERROR
ALLOWANCE ‘TA[ J4 {S) TRIP SETPOINT ALLOWABLE VALUE
HOA' ".A. "QA. ".A. ".A.
H.A, "NA A HA H.A.

See Iten 1, above for all Safety Injectfon Vrip Setpoints and
Allowable Values,

".A. ". A. "OA' HIA. ”.A' '

H‘Ago HOAI “OA. ".AQ “.Al

See Item 2,c. above for Containuent Pressure High=3 Trip
Setpoints and Allowable Values,

"‘A! "'AO "'A. “OA. * H:A.

H.A. R.A. H.A, H.A, H.A,
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Calc, No. HNP-I/INST-1010
Rev, 0
Page 94

TASLE 3.3-4 (Contfinued)
?
ENGINEERED SAFETY FEATURES ACYUATION SYSTEM INSTRUMENTATION YRIP SETPOINTS |

" SENSOR
YOTAL £RROR
FUNCTJONAL URIT ALLOWANCE (TA) 2 (S) TRIP SETPOINT  ALLOWABLE VALUE
3. Contafnment Isolatfon (Continued) . ’
Q\-' 3} Safaty Injection Ses Ytem 1, above for a)) Safety Inject(on Teip Setpoints and 1.”,

Allowable Values,

4) Contalnment Radicactfvity

a) Area Henfitors Seo Table 3.3-6, Iten la, for trip setpoint,

(both preentry and
normal purges)

b) Afrborne Gaseous
| Radloactivity

{1) RCS Leak Detection Ses Table 3.3+6, Itenm 1bY, for trip setpoint. '
{nor=a) purge) :

(2) Preentry Purqe See Table 3,3-6, ltem 1b2, for trip setpoint.
Oatector .

[ ]
c) Afrbarnas Psrticulate
Radfoactivity

(1) RCS Leak Dotection See Table 3,3-6, Itea 1C1, for trip setpoint,
{normal purge)

(2) Preentry Purge See Table 3.3-6, Iten 1C2, for tri; setpoint,
Detector .

$) Hanual Phase A" Isolation M.A. HA A HA. H.A.

- )
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¢ —C

TABLE 4.2

Cale. No. wmNP-X/INST-1010
Rev, 0

Page 9s
TABLE 3.3-4 (Cont{ntied)

FUNCTIONAL UNIT

4, Haln Steam Line Isolation

b,

4 c.

d,

Hanual Inftfation;

Automatic Actustion logic
and Actuatfon Relays
Containment Pressure~~liigh-2
!
Stean Line Pressurec-low
!

Hegative Steam Lins Pressure
Rate=-iligh

5. Turbine Trip and Feedwater
Isolation

a.

Automat{e Actuation logle )
Actustion Relays

SENSOR
TOTAL £RROR
ALLOWANCE jTA! z (3) TRIP SETPOINT ALLOWABLE VALUE
“.A. HQA' “.A. "'A. ".A.
H.A, HA. A HA H.A. )
e 0.1 1.5 <3.0psig <06 psig

Sea Ttem 1.e, above for Stean f{ne Pressure~~Low Trip Setpo(nts and
AMlowahle Values,

2.3 - 05 0 < 100 pstf 5
(115.5)

H.A, H.A, H.A, N.A, H.A,

- -
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TABLE 3,3-4 (Continued)

TABLE 42

Calc, No.
Rev.
Page

HNP-XI/INST~1010
3
96

ENGINEERED SAFEYY FEATURES ACTUATION SYSYEM JNSYRUMENTATION TRIP SETPOINTS

TOTAL
FUNCTIONAL_UN]T ALLOWANCE (TA} 4

5. Turbine Trip and Feedwater Isolation (Continued)

b Steam Generator Water
Level--High-High (P-14)

. 35261
A
c. Safety Injection [ @
Allowable Values,
6. Auxiliary Feedwater
a.  Mandal Inftfation N.A.

b. Automatic Actuation Logic
and Actuation Relays

c. Steam Generator Water
Level--Low-Low

N.A.

SENSOR
ERROR

—{S)__ IRIP SETPOINT

narrow range
instrument
span.

N.A,
N.A.

N.A.

narrow range
2.0 {nstrument

d. Safety Injection Start
Motor-Driven Pumps

e. Lbss-of-Offsite Powey
Start Motor-Oriven Pumps-and Allowable Values,

Turbine-Dr{ven Pump

f.  Trip of A1l Main Feedwater  N.A,
Pumps
Start Motor-Driven Pumps -

Allowable Values: !

N.A,

span.

WABLE VALU

=
<{824% of < B&3% of narrow

range {nstrument
span,

See Item 1, above for Safety Injectfon Trip Setpoints and

N.A.

"'A}-. v (s)
>=B63% of zrow

range {nstrument
span,

See Ttem 1. abovltor all Safety Injection Trip Setpoints and

See Item 9. balow/for all Loss-of-0ffsite Trip Setpoint and

NA NA, N.A.
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TABLE 3.3-4 (Continued}

TABLE 4-2

Rev, 0

Page 97

EHGYREERED SAFETY FEAYURES ACYUATION SYSTEH THSTRUHENTAVIOH TRIS SETPOINTS

FUNCTIONAL UNIT

6.

7.

8.

Aux{V{ary Feedwater (Continued)

9. Steam Line Different{al
Prassure=+High

Cofncident With

Hain Steam Line Isolation
(Causes AFW Isolation)

Safety Injectfon Suitchover to
Contajnment Sump

a, Automatfc Actuatioen logic
and Actustion Relays

b, . RUST level--low-low

Cofncident With
Safely Injection

Contafnment Spray Switchover
to Contajnment Suap

a. Automatic Actuatien Logic
and Actuat{on Relays

b, RWST--Low-low
i

Colncident With
Contalnuent Spray

TOTAL

SENSOR
ERROR
()

JRIP SETPOIRT  ALLOWABLE VALUE

ALLOWANCE (TA) 2

5.0 347}

3.0

< 100ps

{ < 127.4 psi

See Jtea 4, 2bove for Hain Steam Line Tsolat{on Trip Setpoints

and Allowable Values,

|

H.A. H.A,

. H.A.

“l A'

H.A.

H.A.

> 20.4%

"0 A.

2 20,4% :

Sea Itea 1, above for 211 Safety Infection Trip Setpoints and

Alowable Values,

H.A. TR

H.A.

H.A.

“l A.

See Iten 7.b, above for all RWST--low-Low Trip Setpoints and

Allowable Values,

Sea Jten 2, above for al) Contaipezent Spray Trip Setpaints

and Allowable Valyes,
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TABLE 3.3-4 (Continued)

ENCINEERED SAFETY FEATURES ACTUATION SYSTEM {NSTRUMENTATION TRIP SETPOINTS

SENSOR
TOTAL ERROR
FUNCTIONAL UNIT ALLOWANCE (TA) 4 (s) TRIP SETPOINT ALLOWABLE VALUE
9., Loss-of-0ffsite Pover . s
a. 6.9 kV Emergency Bus N.A. N.A.  N.A. > 4830 volts > 4692 volts with
Undervoltage—Prizary vith s < 1.0 s time delay
second time < 1.5 seconds
. delay,
b. 6.9 kV Emergency Bus H.A. N.Ae  NJA. > 6420 volts > 6392 volcs
Undervoltage=— vith o 5 16 vith a time
| Secondary . second tiee delay < 18 seconds
delay (vith (vith Safety
* Safety Injection).
Injection).
’
> 6420 volts > 6392 volts
vith a < 54,0 vith a < 60
second time second time
' delay (vith- delay (uith~
out Ssafety out Safety
Injection). Injection).
10. Engineered Safety Features
Actuation Systea Interlocks 1088
P re
4. Pressurizer Fressure, N.A. MoA.  M.A. > 2000 peig > [1928] paig
Not P-11 N.A. H.A.  M.A. < 2000 psig < pot4] paig
M.A. WoAe WA, >ss3f \2M2 T 3ep |

be Lou-Llow T.v‘. P-12
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TABLE 4-2

Cale. No. HNP-XI/INST-1010
Rev, s}
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TASLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMEHTATION TRIP SETPOINTS

fo, _ SENSOR
T TOTAL ERROR
FUNCTIONAL UNIT ALLOVANCE (TA) I (S)  TRIP SEYPOINT  ALLOWABLE VALUE

10. Englneered Safety Features
Actuation System Interlocks

{Cont{nued) ]

c. Reactor Trip, P-4 H.A. H.A. H.A. R.A, H.A.

d.  Steam Generator Water Level,  Sea Item 5.b above for all Steam Generator Water Level Trfﬁ Setpaints f
P-18 , and Allowable Values, .
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RNP-I/INST-1010

Calc. No.

TIAB ~4 e
L NS

Time constants utilized in the lead-lag controller for Steam
Line Pressure-Low are 7, > 50 seconds and 7, < § seconds.
CHANNEL CALIBRATION shall ensure .that these time constants are
adjusted to these values.

The time constant utilized in the rate-lag controller for
Steam Line Pressure-Negative Rate--High is > 50 seconds.
CHANNEL CALIBRATION shall ensure that this time constant is
adjusted to this value.

*" The indicated values are the effective, cumulative,
rate-compensateéd pressure drops as seen by the comparator.

SHEARON HARRIS - UNIT 1 3/4 3-36 Amendment No. 89
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TABLE 4-3 CALCULATION NO. HNP-Y/INST-1010
SUMMARY OP RTS/ESFAS *FIVE-COLUMN® TERMS PAGE 101
YOR POST-PUR/SGR OPERATION REV, 3

Tsble 2,2-1

Curzest "rive-Columm® Tech Spec Terms

Post=-PUR/EOR "Pive~Column® Tech Epec Terms

INST- Total Sensor Totel Sesasor
1010 A)3lowance 3 £TTOT Trip Setpoint |Allowsdle Value| Allowance Error Trip Serpoint |[Allowable Value
Item vunctional Item Table (T2) Tera s r9) {av) (T2} Torm (s) {78) (av)
fover range, Neutyon Plux o .
2.8 Righ Setpoint 3=1A 7.3 1.36 0.0 £ 109.00% of xTP|g 111,18 of RTP 7.9 4.5¢ 0.0 € 109,08 of RTP|< 1%3.1% of RTP
Power Range, Weutron Flux - .
2.b tov Serpoint 3-1» .3 (18 11 0.0 £ 2%% of RT? | £ 27.1% Of RYP [ 1% ] 4,56 0.0 £ 2% of RTP | £ 27.3% of RYP
. 3 5% ot xrP g 6Ivot TP | - - 1 %% of rTP S 6.3\ of RYP
Pover Range, Meutron Flux = . wits a with & o s ‘ with @ with &
3 nigh Positive Rate 3-29 1.6 0.3 0.0 time constant | time coostant .’_" . |...o-® 0.0 time constant | time comstant
of 2 2 seconds | of 3 2 secoods ’ of 2 2 seconds | of 2 2 seconde
- N $ 5% ot »TP £ 6.3% of nT?P . .. £ SN of nTP S 6.9\ of RTP
Pover Range, Neutyonm Plux - " with a wvith 8 : - with 8 wvith &
‘ zigh Megative Mate 3-n 1.6 o3 0.0 time constant | time comstant 2.3 0.83 0.0 time constaat | time coastast
02 2 2 seconds | of 2 2 seconds of 2 2 ssconds | of 2 2 seconds
Internediste Range,
1 Weutron Plux 33 17.0 .42 0.0 £ 358 of XYP ] g J0.9% of 2P 17.0 .43 0.0 $ 3% of RTP | £ 30.9% of nTP
[ 4 Source Rangs, Neutron Flux 3-4 17.0 10,01 Q0.0 £ 30° cpe £ 3.8 n 10° cpe 17.¢ 10,01 e,0 £ 10° eps £ 1.4 x 30° cpe
7 Overtarperature AT 3-3 8.7 5,02 Wote S %ote 3 note 2 9.0 731 [see wote 3|  See Note 1 s Se0 Wote 2 -
. . . . o e . . . A 2
8 [overpower AT 3-6 'R 1,50 1.9 note 3 wote ¢ 4o’ 2.2 1.3 sse Wote 3 See Mote 4
Pressurizer Pressure - Low, " .
’ Resctor Trip 372 5.0 2.28 5.8 2 1960 peig 2 1946 peig 5.0 1.%2 1.% 2 1960 psig 2 1348 polq.
10 [Pressurizer Preseure - uigh, 378 7.8 5.01 0.3 208 pes 2399 pot 1.3 132 | 1 238 pot £ 2397 pat
Resctor Trip - . . . 1 veig £ pely . . . 3 oty petg
Pressuriser Water level - £ 938N of £ 93.8% of LN ot £ 93,97 ot
1 Righ 3-8 5.0 .18 1.8 {nstrument spaa|instrumest span L 3.0 L7 instrument span|{nstrument epan
2 90.9% of 2 $9.3% of 2 90.9v of z ¥9.5% of
12 Resctop Coolant Flow = Low 39 2.9 1.98 0.6 loop full 1s0p full T 8e88- : 1.98 0.6 loop full loop fyll
1od3icsteq tlow | indicated flow indicated flow | indicated fiow
Le o 2 38,5\ of 2 36.3% of . . .. 1. 22%% 0t . 2 33.5% of
13 :g";:" » .:; Lov-Low 330A 19.2 .06 1,97 RATTOW range BArrow range 5.0 © 37.48 2.0 DATTOW TADQO® BATTOW Tange
ne dre {sstrument span| instrument span| | v {nstrument span|instrument span
L . 2 0.5 of 2 36.5% of . 2 2% of 2 23.3v of
13 s:o"‘.: e 1; w,- tov 3-103 15.2 .08 2.9 carvow range | narvow rasge |- . 25.0 1743 2.0 marrov range | smarrow range
(Lovs o ormal rv fostrumest span| instrument epas . fnstrusent 8pan| instrusest spas
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TABLE 4-3 CALCULATION NO, HNP-I/INST-1010
SUMMARY OF RTS/ESPAS *PIVE-COLUMN® TERMS PAGE 102
FOR POST-PUR/SGR OPERATION REV. 3
Table 2,2-1 Current "Pive-Column® Tech £pec Terms Post=PUR/SGR *Pive~Column® Tech 8pec Terms
ST~ Toral fJensor Total Seusor
1010 Allowance Error Trip Serpoint ]Allowadble Yelus| Allowence 3 grYoT Trip Setpoint [Allowsdbls Value
Jtem Fuoctions] Item Tedle (ra) Torm (] 4} (T8} (av} (TA) Torm 8} (es) tav)
2 38.5% of 2 36.5% of L . * . 2 2% ot © 2 24,09 of
1¢ ;:'“ Gensrator Water Lavel, 3-10C 19.2 . 2.97 BATTOW Tange DATTON TABge 8.9 5.3 2.0 BASTOV TADGE DAFYOW TaAnge
$nstrument span|instrusent span imstrument gpen|instrument span
£ 40N of 2 43,38 of - £ 40% of S 8338 of
Y] ::“"’:""""" Tlow 311 20,0 3 Wote § |full stesm flow|ruld stesm ricw| 20.0 3.01  [see mote 61511 stesm f1ow|tuil steam 10w
smatc at arp st RT? st XTP ot TP
Resctor Coolant Pump .
13 Joderveltage = Low 3-19 1¢.0 3.3 0.0 2 3148 volee z €930 volts 34.0 1.3 0.9 T 314¢ volta T 4920 voltt
Resctor Coolant Purp .
16 Underfrequency = Low 3-20 3.0 3.0 0.0 z $7.9 Mz 2 $7.3 1z s.0 3.0 0.0 z 37.9 u3 2 97.3 w3
tow rluid Oi1 Pressure, .
17.a farbine Trip 3-21 A WA na 2 3000 peig 2 930 peig wA u/A n/a 2 3000 pelg 2 950 peig
Turdine Throttle Valve
17.b closure, Turbine Trip 3-22 w/a w/A uIA 2 1% opesn 2 1% opea w/A /A n/A 2 1% open 2 1% open
P-§, Intermediate Range R
19.a ,m;"a Flux 3-2¢ WA ®/A 72 21230 anp |2 6 %30 amp n/a n/A na 23%30%amp 26230 amp
?=7, Low Power
19.b(1) [resctor Trip Block 3-27 n/A N/A /A L I0% OC RTP | £ 37.1% Of RTP wa L 123 [ ]2 Y £ 108 of RTP | £ 12.3% of RTP
(from P-10 input)
27, Low Power s10v oz arr | g 12,08 of mYP s 108 of xTP | £ 12.1% of BT
Turbine Impulse | Turdine Impulse Turbine Impulee | Turbioe Tmpulse
19.5(3) l;'°‘°; g" Slock 337 /A wa w/a Preseurs Pressure wn wA wA Pressure Pressure
(from P-13 {nput) Zaulvalent Equivelest Tauivelent Bquivelent
?-%, Power Range
19,2 Weutron Plux 338 w/A wa w/A £ 49 of xTP | £ 31.1% of RTP w/A w/a w/A g s of 27 ] £ 92,16 of RTP
?+30, Power Range
19.4 Seutron Plux 3-27 u/A n/A n/A 2 10% of 2P z 7.9% of rYP w/A w/A n/a 2 10N of rT? 2 T7.9% of RTP
. £ 30v of RTP 1 £ 32.3% of RTP L 108 OF RTP | £ 12.1% Of RTP
r-13, Turbine Ixpulse . Tvrbise Impules|Turbise Impulee Tordine Impulse] Turdice Impulse
.. Chamber Pressurs 3-37 faldl N/A /A yressure Pressure wa ol /A Presaure ressure
zquivalent equivaleat squivalent tquivalent
Motess Ses Tech Spea markeup (INST-1010, Table 4-1)
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TABLE 4§-3 CALCULATION NO, HNP-I/INST-1010
SUMMARY OF RTS/ESFAS "FIVE-COLUMN® TERMS PAGE 103
POR POST-PUR/SGR OPERATION REV. 3

Tadble 3,3-4 Current "Five-Column® Tech Spea Terms PostePUR/SOR *Plve-Column® Tech Spec Terms
ngr- Total Sensor Total feusor
1030 Allowance 1 Ervor Trip Setpolst [Allowedle Valuyf Allowance Brrov Teip Setpolat [Allowable Yelue
Ttem Punctionsl Item Tedle {Ta) Torm {8) (T8) (av) {va) Torm (s) (?8) (Av)
lie [Eoopeyment Freseure = saaza | 2 o 1.3 s30pete | s36p0e | e o7 L8 $3.0pety | £ 3.6 pety
Lo :::;:;“"“ Froseure - s | 2 "t 1.3 suopete | s3.6pete | 3.0 om 1.3 $3.0psty | 536 pely
Pres - e Yt
2.c [Grovalomene Preseure saaze | 36 B2 1.5 | s100pete | sat0pety [ooee, | oum 1.3 | s20.0p0y | £11.0pete
Pressurizer Pressure - Low, en g " - S el -
1.4 Ssfety Injection 3-13 38,8 4.4 1.3 2 31830 pelyg 2 1836 paly 18,73 10.47 1.9 2 1050 psiy . 2 1030 peig
Steaxline Differeotial
.9 Pressure « Nigh 314 3.0 1.47 3.0 S 100 pei £ 127.4 pol 3.0 0,87 9.9 £ 100 pol £ 137,48 psl
t.0 |Nosetive 3tesnline Pressure 3.18 1.3 0.90 0.9 $300pst | s132.8 pet 2.3 0.3 0.0 < 100 pos £119.5 pat /
Rate - Migh . .
1.0 [Steamline Pressurs - Low 317 17.7 .98 1.3 2 601 pele 2 570,93 pelg |- 4,82 0.7 s 2.0 2 01 psaiy z 381,93 peig:
- ~ £ 82,08 ot £ 18,38 of ) ) -5 T5.0% of £ 79,98 of
$.> xr:;;.;sxl"::rt Bigh-xish, Y19 1%.0 11.2% 2.97 BETTOW Fasge SATTOW TERYY . 3'3.0, 839 ' } .- 200 BAFTOV YARge - | ‘ vasvow ysage
{sstrunsat spanlisstrument spar -~ e ", i{astrunent spes]isstrusmmat span
230580 | 2365vet T I 2350808 |* 23308 0f
§.c [3G Water Tevel, lLow-Low 3Je10a 19.2 38,06 1.97 sarvow yange | ssrvow vasge 2%.0 17.43 2.0 ® TDge
{nstrumsst spaniimstyument spany ¢ isstrusest span]iastrwmsat span
7.b RMST Level ~ Low 3.2) | 17 % wa u/A 2 33.4% 2 20.40N | 123 w/a /2 % 2 23.40 2 20,40
2 4830 volte 2 4§32 volts 2 $830 volts 2 4692 volts
6.9 XV Z-Bus Undervoltage - with a £ 3.0 with & time with @ £ 1.0 with & time
98 |primary, too? 334 wIA WA wa second time | delay £ 1.8 A wA wa vecond time | deley £ 1.9
delay seconds delay seconds
9:b 2 6430 volte 2 6393 volts z 6420 volrs 2 6392 volts
6.9 XV X-Bus Undervoltagse « 328 w/a oA /A with & £ 1§ with a time | 72 Y n/a WA with & £ 16 with & time
Secondary, LOOP secosd time &elay £ 10 second time delay £ 18
delay {vwith | seconds (vith delay (with seconds (with
satfety Safery Safety sastoty
Ysjectiom) Tsjectiocs) Tejection) Injectice)
2 6420 volts 2 $392 volts 2 6420 volts 2 6392 volts
with a ¢ 4.0 with a S §0 with & ¢ 34,0 with & £ 60
second time second time second time second time
Selay (without | deley (without delay (vithout | Selay (witdout
ssfety safeoty Safety Safety
2efection) Tajection) Isjectios) Iajection)
10.8 [P-11, Pressurizer Pressure 3-29 [ 12 1 773 L 12 2 2000 pely 2 1996 peile wA w/R n/A 2 2000 poly 2 1988 paig
10.8 [NOT P-11, Pressuriter Pressure| 3.-29 w/A WA n/a £ 2000 psig £ 3014 poly [ 12 % 1 12 % n/A 1 3000 peiy . £ 3012 paie '
10.b |ve32, Low-lLow Tavy 3.36 wA wA A 2 3.0 2 59,3 7 A L 723 [ 723 2 $33.0 %7 2 8565.3 7




CALCULATION NO. HENP-I/INST-1010

REV. 0 , PAGE Al-1
ATTACHMENT 2
Sheet 1 of 2
Record of Lead Review
Deslign __Calculation HNP-1/INST-1010 Revision _0

The signature below of the Lead Reviewer records that:
- the review indicated befow has been performed by the Lead Reviewer;
- appropriate reviews were performed and emors/deficiencies (for all reviews performed) have been

resolved and these records are included in the design package;

E Design Verification Review
X} Design Review
[J Attemate Calculation
{0 Qualification Testing

D Special Engineering Review
D YES @ N/A Other Records are attached.

the review was performed in accordance with EGR-NGGC-0003.
D Engineering Review

D Owner's Review

Clyde R. Fletcher 1&C 8/31/00
Lead Reviewer (prin¥Ysign)
Discipline Date
ltem
No. Deficiency Resolution
1) Calculation Title should reflect current and Modified Calculation Title as suggested.
uprated power with SG Replacement.
2) Ref. 2.9.a should read “BH/99-067". Ref.2.4.. ] Corrected typos as suggested.
should read “0054-JRG".
3) Add reference to CQL-98-052 [Calc Note Added [Reference 2.10.h] as suggested.
OPES(98)-025).
4) Section 4.0, 1" para.: Delete reference to “2- Deleted text as suggested.
column® Tech Spec terms comparison.
5) Table 1-1: Add RCSA term, and delete SRA Corrected as suggested.
term for FCQL-355 ‘A’ & 'Z definitions. ’
6) Table 2-3, Tech Spec ltems 5b & 10b: Corrected as suggested.
Trip Setpoint should read °<” (vs. 7).
7) Table 3-0: Add cross-reference to Westing- Added Table Column “W Calc or Other HNP Calc
house CNs or CP&L calculations. Rel(s)", as suggested.
8) Table 3-8: SPE term in CSA’ should be 0.5; Corrected equations and results, as suggested.
Resultant CSA’, Margin, Z, & T,’ should be
5.26,2.75, 3.416, & 2.83, respectively,
[ 9) Table 3-9: 0.13 Calorimetric Bias was specified | CN-SS0-99-33 [Ref. 2.9.n), WCAP-12340 [Rev.1),
in WCAP-15249, Table 3-21 as a PMA. & INST-1011 confirms Bias treatment.




CALCULATION NO. HNP-I/INST-1010

REV. 0 ’ PAGE Al-2
ATTACHMENT 2
- Sheet2 of 2
) Record of Lead Review
Design __Calculation HNP-1/INST-1010 Revislon_Q_____
ltem
No. Deficlency Resolution

10) Tables 3-10A: Add basis for excluding Cable Added explanation in Table 3-10A, as suggested.
IR degradation bias. Need for this bias not required for Table 3-108.

11) Tables 3-10A, 108, 10C, 18A, & 18B: Reduce | SD reduced to 1.5% span for all Tables. Justifica-
Sensor Drift to a more realistic (but conserva- tion added to use historical drift data as basis for
tive) value. reduction,

12) Tables 3-10A & 3-108: Confirm applicability of | Applicability of Table 3-10A TA’ and £ values within
[Table 3-10B] LONF results for terms TA', Z, & | Table 3-108 are consistent with the current licens-
S’ as bounding for [Table 3-10A) FLB require- Ing basis (as delineated within the current Tech
ments. Specs).

13) Table 3-11: AV calculation should be based AV results were revised to state results in terms of
upon 122.642% Span [vs. 120% as shown). If [worst-case} RSG only and PUR/SGR Spans, given
current 5.0 MPPH flow range Is retained, then the use of (maximumy) conversion factors/uncer-
AV calculation should be based upon 117% tainties. Use of current Tech Spec AV of < 43.1%
[and not 120% or 122.642%). and change to Z' = 3.01 are discussed. [Note that

use of originally assumed 116.55% will similarly
o result in the continued use of current <43.1% AV.]

14) Tables 3-18A & 3-188: For conservatism, use | Note was added following computation of Z term In
[Table 3-18B} Z term of 9.63 {which includes Table 3-18A; Tablo 3-18A summary comparison
1.58 bias for Tobar transmitters) for Table 3- was also updated to show Z' = 9.63.
18A (Barton) results.

15) Table 3-17: Add further CN reference to *No Page 19 of Rel. 2.9.e was added within reference.
EA for M&E Analysis® for SAL’ of 542.2 psig. [Also see Table 2-3, Note (7).}

16) Section 3.3: Clarify “high (or 95%, as applica- Reworded to include applicability of 85% conti-
ble) confidence lever". dence levels only for “power/flow calorimetric func-

tions” only for 95% confidence. Assumption 3.2.5
reworded to “generally” specify high confidence
level, unless noted otherwise.

17) Documentation for Concurrent Engineering HESS Review Documentation (Engineering Re-

. Review by HESS, as required, should be in- view] added within Attachment A2, LEF & TOC
cluded in Attachment Section. changed accordingly.

18) Miscellaneous Typos/General Comments Remaining comments dispositioned/resolved, as

: identified per markup (transmitted separately). required.
FORM EGR-NGGC-0003-2-5

This form is a QA Record when completed and included with a completed design package. Owner’s Reviews may
Ube processed as stand alone QA records when Owner’s Review is completed.




CALCULATION NO. ENP-XI/INST-1010
REV. 1 , PAGE Al-3
ATTACHMENT 2
Sheet 1 of 1
Record of Lead Review

Deslgn __Calculation HNP-1/INST-1010 Revision1

The signature below of the Lead Reviewer records that:
- the review indicated below has been performed by the Lead Reviewer;
- appropriate reviews were performed and errors/deficiencies (for all reviews performed) have been

resolved and these records are included in the design package;
- the review was performed in accordance with EGR-NGGC-0003.

@ Design Verification Review D Engineering Review D Owner’s Review

X} Design Review
[J Atemate Calculation
[J Qualification Testing

[[J special Engineering Review N/A

DYES & N/A Other Records are attached.
Chris Georgeson /_I /4/ ﬂ,,‘_.., e 1&C J,7/27/0 2

Lead Reviewer (prin¥sign) 7

Disclpline Date
item
'\. No. Deficiency Resolution
/. MoMNE NJA-

FORM EGR-NGGC-0003-2-5 _
This form is a QA Record when completed and included with a completed design package. Owner's Reviews may

be processed as stand alone QA records when Owner’s Review is completed.

\




CALCULATION NO. HNP-I/INST-1010

REV. _ 2 , PAGE Al-4
ATTACHMENT 2
Sheet 1 of 1
W/ Record of Lead Review
Design Calculation HNP-1/INST-1010 Revision _2

The signature below of the Lead Reviewer records that:
- the review indicated below has been performed by the Lead Reviewer;
appropriate reviews were performed and errors/deficiencies (for all reviews performed) have
been resolved and these records are included in the design package;
- the review was performed in accordance with EGR-NGGC-0003.

[X Design Verification Review [0 Engineering Review [] Owner's Review
X} Design Review

[C] Altemnate Calculation
[1 Qualification Testing
[ Special Engineering Review

[JYES [XIN/A Other Records are attached.

Larry Costello “Rarasy CoaXz0ls Tac 10-3p-0Y
Lead Reviewer Y {print/sign) Discipline " Date
U tem Deficiency Resolution

No.

No compmenNT

\./ FORMEGR-NGGC-0003-2-5
This form is a QA Record when completed and included with a completed design package. Owner's

Reviews may be processed as stand alone QA records when Owner’s Review is completed.
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CALCULATION NO. HNP-I/INST-~1010

ATTACHMENT 2
Sheet 1 of 1
Record of Lead Review
Design Calculation HNP-1/INST-1010 Revision _3
—————— _ B

The signature below of the Lead Reviewer records that:
- the review indicated below has been performed by the Lead Reviewer;
- appropriate reviews were performed and errors/deficiencies (for all reviews performed) have
been resolved and these records are included in the design package;
- the review was performed in accordance with EGR-NGGC-0003.

X} Design Verification Review [0 Engineering Review [[] Owner’s Review
[ Design Review
1 Alternate Calculation
{C] Qualification Testing

[ Special Engineering Review

[OJYES {XJN/A Other Records are attached.

Larry Costello Ly Coatall 18C 2/09/05
Lead Reviewer Y (print/sign) Discipline Date
ltem Deficiency Resolution o
No.
1 There were other Westinghouse Nuclear Safety | Added.

Advisory Letters related to SG Water Leve!
Uncertainties, including NSAL-02-03 (2/15/02),
NSAL-02-04 (2/19/02), NSAL-02-05 (2/19/02,
and NSAL-02-05, Rev. 1, {4/22/02). These
shouid be added to Section 2.11 references.

2 All of the uncertainty component values used | Added.
for the SG Levsl uncertainties In this Calc are
based upon Westinghouse CN-TSS-98-19
except for the PMApysyus » PMALG prate op » @0d
PMA owemeckpratepp. The latter terms now depend
on calculations within EC 59631 as the source
document. A note 1o this effect would help
future tracking of the “source™ document™ for
the SG Level uncertainty values used in the
Calc.

3 Believe that WCAP-16115-P should be added | Added.
to the Calculation Indexing Table under Vendor
Documents.

4 Believe that the Westinghouse NSALs on SG | Added.
Level Uncertainties should be added to the
Calculation Indexing Table.

FORM EGR-NGGC-0003-2-5
This form is a QA Record when completed and included with a completed design package. Owner's
Reviews may be processed as stand alone QA records when Owner’s Review is completed.




CALCULATION NO. HNP-I/INST-1010

REV. 0 ’ PAGE A2-1
ATTACHMENT 3
- Sheet 1 0f 3
"/ Record of Concurrent Review
Design Calculation HNP-1/INST-1010 Revision 0
D Deslgn Verification Review [_—_l Engineering Review D Owner's Review
[JDesign Review
[[] Altemate Calculation
[JQualification Testing
m Special Engineering Review _HESS Plant Review
Larry F. Costello 1&C/Electrical 8/31/00
Concurrent Reviewer (printlﬂn) Discipline Date
item
No. Deficiency Resolution

See Attached Generic MPS Comment Sheet Comments dispositioned/resolved, as required (per

I2 pages).

attached Comment Sheets).

U FORM EGR-NGGC-0003-3-5

This form is a QA Record when completed and included with a completed design package. Owner’s Reviews may
be processed as stand alone QA records when Owner's Review is completed.




CALCULATION NO. HNP-I/INST-1010

ATTACHMENT 3
Sheet2 of 3 .
Record of Concurrent Review

Generlc Major Projects Comment Sheet

Document Name/No.: HNP-VINST-1010, Rev. 0

Project 1D: _SGR/PUR

Revlewed by: _Larry Costello

Review Package: (Circleone)30%  70%

Organization/Discipline: _HESSN&C

100% Other
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Page 8, Sect 3.2.3, states that depen-

dent uncertainty components are treated
as a bias. They are algebraically added;
however, | consider a blas a term that Is
added 1o the total result; L.e., PMA terms.

Parentheuca! phrase “(i.e., a Bias term)” deleted trom
Assumption 3.2.3, for clanty

Page 9, Sect 3.2.10, It s not an assump-
tion that the pressure gauges used for
transmitter calibrations are temperature
compensated.

Assumption 3.2.10 reworded to state that temperature
compensated pressure gauges are used at HNP,

Page 8, Sect. 3.2.6, states that “although
sensor drift has been determined to be
independent of time” per NSAL-97-01, |
do not believe that CP&L or the industry
necessarily concur with this statement.

Assumption 3.2.6 revised to remove stated conclusion of
Reference 2.11.c, as suggested.

Page 16, The CSA’ equation is missing
the squared term for A",

CSA’ is correct as written [A’ is a sum of squares, as
shown).

Page 16, Recommend adding “to
conservatively maintain minimum
tolerances on S’ and R"..."

Added wording, as suggested.

Page 31, Need to correct the math for
the T’ Calc; the TA' value Is 1.60%
span. This effects the AV cak.

Table 3-2B was revised to: restate the SAL as N/A; and
clarify selection of 2.5% for consistency with Table 3-2A.

Page 40, Where Is the new “Note 6" that
is referenced at bottom of page?

New “Note 6° for OPAT eliminated from text and Tech
Spec mark-up. S term included directly in Tech Spec
Table 2.2-1 (without additional Note).

Page 49, Provide the basis for using the
1.5% drift value; Le., calibration history of
the transmitters.

Explanation added for 1.5% transmitter drift within Tables
3-10A thru 3-10C and 3-18A & 3-18B.

Page 49, Might note that the "worst
case” values for the bias terms were
conservatively selected over the full
instrument span.

Claritying note added to Summary Tables as part of
resolution {o Comment 8 (above).




CALCULATION NO. HNP~I/INST-1010

REV. 0 ’ PAGE A2-3

ATTACHMENT 3
Sheet3 of 3
Record of Concurrent Review .

Page 54 Why does the w!c stxll reflect a
full scale steam flow of 5.2 mpph? |
thought it was determined that we would
be staying with a 5.0 mpph fult scale
llow.

Calc reworded/clarmed to address llow tanges w r t. the
current (5.0 MPPH) span. Inclusion of multiple ranges
provides flexibility of final design implementation [Rose-
mount or Barton; SGR only or PUR/SGR], per conserva-
tive treatment of flow conversions used and $o retention of
43.1% AV. (Also see Lead DV Comment 13 resolution.)

n

Page 57, delete the extra “given the” in
para above the table.

Deleted wording, as suggested.

12

Page 62, AV’ = AV = 127.4 will
conservatlvely be retained....".

Added wording, as suggested.

13

Page 62, Provide a brief explanation of
whyS'=

Table 3-15 was revised to add wording 10 first paragraph
and to new paragraph before S’ computation.

14

Page 74, Need to explainreconcile the
ditference in the density effects between
the Wastmghouse calc and HNP-IINST-

1030.

Table 3-23, Uncertainty Parameters Note 1 was clarified
by deleting first sentence. Original wording was not clear
(as Westinghouse did not perform a PUR/SGR CN for this
trip function [RWST Low-Low Level]).

15

Page 76, Provide more thorough basis
for changing the drift value; I.e., the 30
month max surveillance frequency Is
wrong. Transmitters are calibrated every
RFO.

Table 3-23, Uncertainty Parameters Note 3 was clarified
by deletion of 30-month INST-1030 assumption. A paren-
thetical reference to INST-1030, Section 5.1A.2 was
retained within Note 3.

17

Page 79, Add “for this permissive™ after

Added wording, as suggested.

*changes” in last sentence.
18 Page 80, Add "for this permissive™ after | Added wording, as suggested.
“changes” in last sentence.
19 Clarity basis for OTAT and OPAT allow- | Clarification was provided within Tables 3-5 & 3-6 to ad-

able Tech Spec sensor error associated
with RTD measurements. Relate this
sensor efror valus and normalization
process to current acceptance criterior/
plant practices contained within EST-104
and/or EPT-156.

dress the following:

o S'wapeanne terminology [used to describe RTD sensor
errors contained in Westinghouse CN] was clarified to
clearly explain that Westinghouse CN assumptions
were based upon a channel that was already
normalized. Paragraph at top of Page 39, in Table 3-5
[OTAT], was augmented to specify INST-1049/EST-104
acceptance criterion for RTD calibration accuracy and
drift, as well as to define a coresponding PUR/SGR
Tech Spec sensor error term of 1.3% AT span.

» Rack drift component within Allowable Value [per R';1)
was confirmed against current plant practices/ accep-
tance criterion [i..e, relative to EPT-156 criterion on
need to renormalize (-1 to +3% AT tolerance is used by
EPT-156; -1% selected as the applicable conservative
tolerance, given that +3% will effect an earlier trip)).




Calculation Indexing Table

Attachment 8
Sheet 1 of 1

Calculation No. ENP-X/INST-1010

Page No. A3-1
Revision 0.
Document Number or Basis for
Type of Document Tag Number Document Title Cross Reference
Technical Speci- | Table 2.2-1; Reactor Trip System TS Compliance
fications Bases 2.2 Instrumsntation Trip

Table 3.3-4;
Bases 3/4.3.1 &
3/74.3.2

Setpoints

Engineered Safety Peatures
Actuation System Instru-
mentation Trip Setpoints

FSAR Bections

7.1.1

7.2
7.3

15.0.6

15.0.7

15.0.8

Conformance to:
RG 1.105 Rev. 2

Xdentification of Safety
Related System

Reactor Trip System

Engineered Safety Peatures
System

Trip Points and Time De-
lays to Trip Assumed in
Accident Analyses o

Instrumentation Drift and
Calorimetric Errors -
Power Range Neutron Flux

Plant Systems ané Compo-
nents Availadble for Miti-
gation of Accident Effects

Consistency with
Chapter 15 safety
analyses assumptions
and licensing com-
mitments

* -

vVariocus Sections of
Chapter 15 discuss
analyses which rely
on the RTS/ESPAS Trip
functions (subject to
this calculation);
Table 15.0.6-2 lists
these functions and
the analyses using
these functions,

POM Procedures *+

MST-I0003 thru
MST-I0006;
MST-X0236 thru

MST-I0239

MST-I0007 thru
MST-I0015;
MST-I0125 thru
MST-I0133

MST=-XI0016 thru
MST-X0021;
MST~-X0134 thru
MST-I0139

MST-I0023 thru
MST-X0036;
MST-I0143 thru
MST-I0151, and
MST-I0175 thru
MST-I0177

Applicable Punction:
Containment Pressure

Main Steam Pressure

Main Steam/Feedwater Flow
Mismatch

SG N-R Level

Calibration and Sur-
veillance Procedures
for TS compliance

[ 2

Procedure References
does not include Time
Response Testing for
these Instrument
runctions.

ENP-011

Rev. 10

Page 27 of 28




Attachment 8
Sheet 1of 1

alculation Indexin le

Calculation No. HNP~-X/INST-1010
Page No. A3-2
Revision 0.

Document Number or Basis for
Type of Document Tag Number Document Title Cross Reference

POM Procedures »* Applicable Function: Calibration and Sur-
(Cont'’Q) veillance Procedures

MST-I0039;
MST-T0140 thru
MST-I0142

MST-J0268 thru Lo-1Lo Tavg P-12 Interlock
MST-I0270

MST~J0040 thru RWST Level
MST-X00483;
MST=-X0204 thru
MST-X0207

MST=-X00484 thru NIS Power Range
MST-J0047; and
MST=-I0070;
NST-I0163 thru
MST-I0166

MST-X0048 ana NIS Intermediate Range
MST~-X00497
MST-I0167 and
MST-X0168

MST-J0050 and NIS Source Range
MST-I0051;
MST-X0169 and
MST-XI0170

MST-I0052 thru Pressurizer Level

MST-10058;
MST-I0208 thru
MST-X0210

MST-I0055 thxru Reactor Coolant Plow
NST-X0063)
MST-X0152 thru
MST-X0160

MST-I0067 thru First Stage Turbine Im-
MST-I0068 pulse Pressure

MST-I0119 thru Pressurizer Pressure
MST-X0121;
MST-X0122 thru
MST-X0124

MST-XI0260 thru T=-C Low Fluid Pressure
MST-X0262

MST-I0263 thru T-G Throttle Valve Closure
MST-J0266

ENP-011 Rev. 10 Page 27 of 28
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Calculation No. ENP-I/INST-1010

Page No. A3=-3
Revision 0.
Document Number or Basis for
Type of Document Tag Number Document Title Cross Reference
POM Procedures o+ Applicable Function: Calibration and sSur-
(Cont’q4) velllance Procedures
MST-E0073 RCP Bus Underfrequency for TS compliance
MST-E0074 RCP Bus Undervoltage
MST-E0045 and 6.9KV E-Bus Undervoltage
MST-£0075
POM Procedures EPT-008 Intermediate anad Power Additional Calibra-
Range Detector Eetpoint tion/Surveillance
PDetermination Procedures for Chan-
nel Normalization or
EPT-009 Intermsdiate Range Detec~ | other Scaling
tor Setpoint Verification
EPT-156 Reactor Coolant System AT
Scaling at 100% Reactor
Pover
Design Basgis DBD-301 Reactor Control and Pro-~ RTS/ESFAS Design
Documents tection System Criteria
DBD-313 Time Response ve
DBD-~-314 Plant Parameters Document PUR/SGR-project re-

L A 4]

lated UTAPPD will be
incorporated into
DBD-314

Design Basis/
Plant Paramsters
Document

Attachment to
HNP-FP/NPSA-0034

HBarxris Nuclear Plant EGR/
PUR Uprate Fuel Analysis
Plant Parameters Document
(UFAPPD)

‘RTS/EZSYAS Design Re-

ference for PUR/EGR
Irplemantation in-
cluded in UPAPPD
Tables 2-2 and 2-18

NGG Procedure

EGR-NGGC~0153

Engineering Instrument
Setpoints

NGG standard for in-
strument uncertain-
ties

ENP-011

Rev. 10

Page 27 of 28




Calculation Indexing Table
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Sheet Lof 1

Calculation No. HNP-X/INST-1010

Page No. A3-4
Revision 3
Document Number or Basis for
Type of Document Tag Number Document Title Cross Reference
Vendor Document WCAP-~15249 Westinghouse Protection Westinghouse method-
System Setpoint Methodo-~ ology to support TS
logy ... {for Uprate to compliance and YSAR
2912.4 MWT-NSSS Power and | commitments; “Pive-
Replacement Steam Genera- [ Column” Terms and
tors) Pases still applica-
ble to RNP Tech Spec.
Vendor Document FCQL-3S5 Westinghouse Setpoint Original Westinghouse
Methodology for Protection | methodology to sup-
{EMDRAC Systems Shearon Harris ... | Port TS compliance
1364-053067) and FSAR commitments
Vendor Document WCAP-10183 Setpoint Study ... Shearon | Original Westinghouse
Harris Nuclear Plant, report used during
[EMDRAC November 1982 initial plant tests
1364-052149] and operation;
(historical reference) includes RTS/ESFAS
setpoint values
Vendor Document WCAP-16115-P Westinghouse Steam Referenced ‘Source’
Genarator Level Document for design
Uncertainties Program inputs within this
site document
Vendor Document TB-04-12 Westinghouse Technical Referenced ‘Source’
Bulletin Steam Generator Document for design
Level Process Pressure inputs within this
Pvaluation site document
Vendor Document NSAL-02-03 Westinghouse Nuclear Referenced Vendor
[NSAL] NSAL-02-04 Safety Advisory Letters Documents related to
NSAL~02-05 associated with Steam desxign inputs within
NSAL-03-09 Generator Water Level this site document
Uncertainties
Vendor Document Westinghouse Precautions, Limitations Westinghouse @Gocument
PL&S Document and Setpoints for Nuclear | includes RTS/ESFAS
Steam Supply Systems setpoint values
[EMDRAC
1364-053872]

ENP-011

Rev. 10

Page 27 of 28
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Calculation No. HNP-X/INST-1010

Page No. A3-5
Revision 0.
Document Number or Basis for
Type of Document Tag Number Document Titlc Cross Reference
Vendor Document CN-TSS~-98-19 Westinghouse ENP PUR/SGR- | Referenced ‘Source’
[Calc Note)l related Instrument Uncer- | Calculations for de-
CN-TS5-98-33 tainty Calculations for sign inputs within
CN-S50-99-3 RTS/ESFAS Trip runctions this site document
CN-§50-99-5
CN-550-99-7
CN-550-99~8
CN-8S0-99-13

CN-550-99-14
CN-550-99-15
CN-§50-99~16
CN-850~99-17
CN-550-99-18
CN-550-99-32
CN-550-59~33

8ite X&C Calcula-
tions

HNP~I/INST~1002
HNP~I/INST-1003

HNP-I/INST-1030
and EQS-2

Applicable Function:

RCS Plow
Pressurizer Pressure

RWST Level

Calculations associ-
ated with includes
RTS/ESFAS setpoints/
trip functions

Site I&C Calcula-
tions (Cont’d)

HNP~-X/INST~1045
HNP-I/INST-1049
HNP-I/INST-1054
HNP-X/INST-1055
E2-0010
E2-0011
E2-0005.09

0054-JRG

Applicable Function:

85G N-R Level

RCS N-R Temperature

T-G Throttle Valve Closure
T-G Low Fluid Pressure
RCP Bus Undervoltage

RCP Bus Underfrequency

6.9KV E-Bus Undervoltage
(Degraded Grid Voltage)

PSB-1 Loss of Offsite
Power Relay Settings

Calculations associ-
ated with includes
RTS/ESFAS setpoints/
trip functions

ENP-0!1

Rev. 10

Page 27 of 28
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Calculation Indexing Table
Calculation No. HNP=-XI/INST-1010

- Page No. A3-6
Revision 0.
Document Number or Basis for
Type of Document Tag Number Document Title Cross Reference
Site Scaling Applicable Function:
Calculations Instrument Channel

5C-N-040 thru
048; and 5C-N-
175 thru 177

EC-N-049 thru
057

5C-N-058 thru
060

5C~N-065 thru
067

5C-N=-073 thru

074

sC-N-078, 107,
and 111
sCc-N-089, 050,
051, and 101
thxu 106

5C-N-092 thru
095

SC-N-108, 109,
110, 112, 113,
and 114

8C-N-155 thru
158

8C-N~174

8G N-R Level

RCS Flow
Pressurizer Level
Pressurizer Pressure
Turbine First Stage
Pressure

RCS Delta-T / Tavyg

Main Steamline Pressure

Containment Pressure

Steam/Feedwater Flow
Mismatch

RWST Level

NI Bistables

Scaling Documents
applicable for RTS/
ESFAS Trip runctions.
6caling Calculations
form the basis for
values included in
MST Procedures.

</

ENP-011

Rev. 10
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Calculation No. ENP-X/INST-1010

-/ Page No. A3-7
Revision 0
Document Number or Basis for
Type of Document Tag Number Document Title Cross Reference
Wiring/Intercon-
nection or Other
Configuration 2166-B-0508 Setpoint Document #ese sene _
Drawings Setpoint Document &
2166-p-0432 Instrument List wees Instrument List are

EMDRAC 1364~
001328

EMDRAC 1364~
000864 thxu 878

2166~5-0302
Sheets 2, 7, 8,
20, 23, and 2¢

EMDRAC 1364~
002795 501

EMDRAC 1364~
003319

2165-5-0553 §03

EMDRAC 1364~
002724

Westinghouse Process Block
Diagrams

Westinghouse Protection
System Functional Diagrams

Medium Voltage Relay Set-~
tings

E.H. Pluid System & Lube
011 piagram

Wiring piagram:
Pedestal - Governor

Simplified Flow Diagram-
DEH Control System

wWiring Diagram:
Terminal Box D- HP Turbine

shown as historical
references; Setpoint
data iz now currently
controlled within the
HNP engineering data-
bass system (EDBES),
per ENP-023,

ENP-011

Rev. 10
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