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1 WMHH&& "ASO Turbine Trip Selpoint Change”.
Corrected Mercoid Pressure Switch model number from DAW-7021-153-
138 to DAW-7023-153-138.
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1 OBJECTIVE

The objective of this calculation is o determine the uncertainties and setpoints for the
Turbine Stop Emergency Trip Fluid Pressure; RPS inputs:

¢ PS-83AST-1
» PS-B83AST-2
¢ PS-B3AST-3

This calculation is performed to provide the setpoint basis for the above listed devices,
which are parf of the Robinson Nuclear Plant Limiting Safety System Setling (LSSS)
sefpoints (Reference 4.7.2).

The three pressure switches are Mercoid DAW-7023-153-13S Snap Action type pressure
swifches.

The components listed above are multi-contact pressure swilches locally mounted to the
Turbine EHC fluld system. The switches monitor the Turbine Stop Emergency Trip Fluid
Pressure (Auto Stop Trip header) and provide contact “change of state” input signals to
the Reactor Protection System (RPS) logic to initiate a reactor rip on Low EH Fluid Oil
Pressure when two of tlwee pressure switches indicate pressure is < 800 psig. There are
a total of three pressure swilches each with contact inputs to RPS trip logic A and RPS
trip logic B. Two of three swifches below the setpoint is indicative of a turbine trip and
causes a reactor trip, if reactor power is above 40%. The Low EH Fluid Pressure reactor
trip is an anticipatory trip that anticipates the ioss of heat removal capabilities of the
secondary system following a turbine trip.

PassPort Equipment Data Base lists the switches as Quality Class “D”, Non Safety
Related, Non-Seismic devices. FSAR Sections 15.0.9 and 15.2.2 and DBD-R87038-
SDO06 Section 1.3 document that the direct reactor trip on turbine trip function of the
turbine auto stop trip pressure switches is not credited in the accident analysis for any
core protection function. This trip function acts to minimize the pressure/temperature
transient on the reactor. Therefore, the uncertainties calculated in the following sections
are determined for nonmal conditions because the switches are not credited to operate
under accident conditions, are not expected to be exposed to adverse environmental
conditions before or during the time they are needed to function, and because the
purpose of the switches is to actuate a reactor trip in response to a turbine trip event, not
as a result of an accident such as a LOCA or MSLB.
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3 LOOP DIAGRAM

Note: This simplified diagram is typical for the B loap, substitiling “B” for “A” in all places.

See B-1890628 SHT 711.
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The uncertainties are determined for nommal conditions, since this
equipment is Quality Class D, non-seismic, and performs its function based
on a turbine trip, not @ LOCA or MSLB accident.

The Standard Westinghouse Technical Specification (Ref. 4.3.1) lists the
nominal irip setpoint for Turbine Trip on Low EM Fluid Ol Pressure as 800
psig. This is the basis for a nominal ¥rip point of 800 psig in this

calculation. See Section 6.17 for detail
The Standard Westinghouse Technical Specification (Ref. 4.3.1) lists the

aliowable value for Twbine Trip on Low EH Fluid Oil Pressure as greater
than or equal to 750 psig. See Section .18 for further detail.

An analytical limit is a limit of a measured or calculated variable established
by the safety analysis to ensure that a safety limit is not exceeded. Since
the Low EH Fluid Oil Presswre is not an established selpoint used in the
safety analyses, the allowable value is used as the analyiical limit for the
purposes of this calculation.

Since only one device (the pressure swilch) contributes fo the total loop
uncertainty, no group or loop analysis is performed.

The MMV of the AST header pressure switch is assumed o be a Dwyer
Mercoid DAW-7023-153-138.

Since the pressure switch devices are Non-Safety Related, Q Class-D, and are not
credited to function properly during or after a design basis accident as described in
seclion 15.2.2 of the UFSAR, accident effects are not applicable.

AE = N/A

62 SEISMIC EFFECT (SE)

Since the pressure switch devices are Non-Safety Related, Q Class-D, and are not
credited to function properly during or afier a seismic event as described in section 15.2.2
of the UFSAR, seismic effects are not applicable.

SE = N/A



Since the pressure swilch devices are Non-Safely Related, Q Class-D, and are not
credited to function properly during or after a design basis accident as described in
section 15.2.2 of the UFSAR, the effects of insulation resistance are not applicable.

IR=NA

The pressure swilches are mounted to the EH fluid system emergency trip header and are
the Primary Elements in the loop. No process effects are considered in this calculation
because the switches simply monitor the high pressure of the system. The pressure is
normally maintained at 2000 psig and the nominal trip point is at B0OO psig. Head effects
and density effects are negligible compared to these system pressures and are not

PME = NA

The primary element in this case is a pressure sensing device. No insirument
uncertainties apply to the mechanical primary element of such a device.

Per EGR-NGGC-0153 Section 9.4.1, for some devices no reference accuracy is provided
by the vendor. instead, the vendor may only provide a value for repeatability. if the
vendor states that this is the only applicable term for the device, then it can be used as the
reference accuracy. This is the case with the Mercoid pressure swiiches. The
repeatability specification from the vendor (Attachment ~ 1) is used as the reference
accuracy for these pressure swilches.

The vendor provides a repeatability value of £ 1% of full operafing range. TMWM
the switch is: 300 2500 psig. Thus, 1.0% X 2200 psig = 22 psig

RA = £ 22 psig

Per EGR-NGGC-0153, Section 9.5.1, the calibration error is typically equal to the
reference accuracy for a device/loop, plus any additional tolerance deemed necessary to
aid in the calibration of the devicefloop. Therefore, the calibration tolerance is set equal to
the reference accuracy of + 1% of full operating range.
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Thus, 1.0% X 2200 psig = 22 psig.
CAL = £ 22 psig
68 DRIFT (DR)

Per EGR-NGGC-0153, Section 9.4.2, typical values which may be assumed for drift are
+ 1% of full operating range for 18 months nominal maintenance for a sensor when no
drift value can be obtained from the vendor. Therefore a drift of + 1% of full operating
range will be used. Thus, 1.0% X 2200 psig = 22 psig.

DR = % 22 psig

69 METE Ermor (MTE)

Per the MMM-006 Appendix B-1, a Condec UPC 5000 Portable Pneumatic Pressure
Calibration Console or device with equivalent accuracy is used to calibrate this type
pressure switch at the given setpoint and range. The Condec is rated at an overall
accuracy of + 0.05% full scale; however, the I&C Maintenance Shop calibrates the
Condec 10 0.1% of full scale. The UPC devices that 18C Maintenance Shop use have a
0-2000 psig span. Thus, 0.1% X 2000 psig = 2 psig

MATE = + 2 psig

During the intervals between calibrations, the pressure switches are subject to various
temperatures due to operation of the EHC system and changes in ambient {outdoor)
temperature. The temperature in the location of the presswre swilches is within the rated
outdoor functional temperature of the pressure switches. Per Dwyer technical group, fluid
temperature is not a variable when determining device uncertainties if the fluid
temperature is within the rated femperature span of the device. This is the case for the
interface between the EH fluid and the pressure switches.

The Mercoid switches do not have a defined temperature effect. Per EGR-NGGC-0153,
Section 9.4.3, a typical valwe of TE for components located outside containment at RNP is
+ 0.5% of full operating range when no temperature effect value can be obtained from the
vendor. Thus, 0.5% X 2200psig = + 11 psig.

TE =1 11 psig

Per EGR-NGGC-0153 Section 9.4 4, static pressure effect is only applicable to differential
pressure transmitters in high static pressure service. This effect does not apply to the
pressure switches. Therefore,
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Power supply effects are not applicable to these pressure switches because their contacts
simply provide an open or short circuit that is sensed by the solid state protection system.

PSE = WA

6.13 Readability (RE)

Readability error is only relevant when reading the calibration device for pressure switch
calibration. Therefore, readability of the pressure switch is not applicable.

RE = NJA
6.14 Tolal Devic . :
Per EGR-NGGC-0153, Sections 9.5.1.2 and 8.6.2.2, Total Device Uncertainty is
computed using the following equation:
wu= {CAL +MTE J+ DR +RATE

TOU= J1.0+0.0) +10° +1.0° +0.5°

TDU = + 1.86% Span
Thus,
TOU = + 1.86% X 2200 psig = + 41 psig
,;-.al' it WGl 3L

Per EGR-NGGC-M%, Section 9.7 4, the As-Found Tolerance (AFT) is conputed using
the following equation: ‘

AFT= |CAL'+ DR + MTE'

AFT = Jif 44 +0.°
AFT = 1+1.42 % Span
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Thus,
AFT = 1 1.42% X 2200 psig = + 31 psig

6.16 As-Left Tolerance (ALT)

Per EGR-NGGC-0153, Section 9.7 4, the As-Left Tolerance (ALT) can be taken as the
reference accuracy.

ALT = RA

ALT = + 1.0% Span

Tm' .

ALT = £ 1.0% X 2200 psig =+ 22 psig

The Standard Westinghouse Technical Specification (Ref. 4.3.1) lists the nominal trip
selpoint for Turbine Trip on Low EH Fluid O Pressure as 800 psig. According to RNP
drawing 5379-05738, Instructions — Turbine Conivol Seftings, the High Pressure Fluid
System (also known as the EHC Fluid System) operates between 1950-2050 psig. The
high pressure fluid “Low Pressure Alarm” pressure switch closes on decreasing pressure
at 1400 psig and alarms the operator in the control room that the EH pressure is
decreasing. The "Main Pump Auto Start” pressure swilch closes on decreasing pressure
at 1350 psig and starts the backup EH fiuid pump to maintain pressure in the high
pressure header to prevent a turbine trip. The existing operating conditions confirm that
the Standard Westinghouse setpoint value is relevant to RNP, is appropriate for use at
RNP, and no adverse effiect to the current alarms and backup mechanisms will be
present.

Therefore, based on current RNP operating conditions and alighment with the Standard
Westinghouse Technical Specification, it is appropriate to set the AST header pressure
setpoint to 800 psig. The nominal trip setpoint of 800 psig is used to derive the associated
technical specification allowable

vaiue described in Section 6.18.
SP = 800 psig

The allowable value for the Turbine Trip on Low EH Fluid Oil Pressure as specified in
reference 4.3.1 is greater than or equal to 750 psig. However, if the Allowable Value
specified in the Standard Weslinghouse Technical Specification (Ref. 4.3.1) is used,
unnecessary margin is present. In accordance with EGR-NGGC-0153 Section 8.10
(Technical Specification Task Force-493 implementation), no additional margin should be




applied.

Therefore, per EGR-NGGC-0153 Section 9.8.2, the Allowable Value {AV) is computed
using the following equation:

AV = SP - AFT
AV = 800psig - 31psig
AV 2 760 psig

619 Resel Seipoint (RS)

mmmmmwmmmmummmm
the pressure swilch contacts. Based on known operating conditions and the minimum
pressure switch deadband of 390 psig, the reset setpoint will be set to 1200 psig. This
allows ample margin between the trip setpoint of BOO psig and reset setpoint of 1200 psig
to ensure chattering does not occur and provide false trip indication. When pressure is
mmmmm»tmmhmmmum
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7 DISCUSSION OF RESULTS

The AST header pressure switches are physically localed on the ETS Trip Block
Assembly and utilize a tap located on the ETS Trip Block Assembly to measure high
pressure Electro-Hydraulic fluid in the AST header. The AST header is the pressure in
the line between the turbine valves and the ETS Trip Block Assembly. The pressure in
the AST header is pressurized to equilibrium with the EH Supply pressure. According to
5379-05738, Instructions ~ Turbine Control Settings, the High Pressure Fluid System
(also known as the EM Fluid System) operates between 1950-2050 psig. The high
pressure fluid “Low Pressure Ajlarm” pressure switch closes on decreasing pressure at
1400 psig and alarms the operator in the control room that the EH pressure is decreasing.
The “Main Pump Auto Start” pressure swiltch closes on decreasing pressure at 1350 psig
and starls the backup EH fluid pump to maintain pressure in the high pressure header to
prevent a turbine trip.

According to EGR-NGGC-0153, setpoints for alarms should have sufficient margin from a
mmwm«mmuummwmwmmmm An

alarm, coincident with an equipment trip setpoint, may serve no useful funclion. However,
mmwmummmmwmmmunw
close to normal plant operation limits that they cause nuisance alarms and spurious trips.
To allow for EH fluid pressure recovery before a turbine trip, the new AST header
pressure setpoint will be set to 800 psig. This will allow for an Operator to take action to
recover the EH fluid pressure in response to the Low Pressure Alarm and Main Pump
Auto Start action. If fluid pressure is not recovered by the time the pressure drops below
800 psig, the new AST header pressure switch contacts will close and consequently send
a signal to the Reactor Profection System.

MTE +0.1% Span
‘ TE #0.5% Span
As Left Tolerance (ALT) | £1.0% Span
} As Found Tolerance (AFT) | £1.42% Span
I Total Device Uncertainty | £1.86% Span
{non-accident)

Device Uncertainty Summary
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Technical Specification Table 3.3.1-1 Reactor Protection System Instrumentation will need
to be updated to reflect the new Turbine Trip on Low EH Fluid Oil Pressure Nominal
Setpoint and Allowable Value from 45 psig and 40.87 psig to 800 psig and 769 psig,

82 Impacton FSAR

The associated setpoint does not impact any sections of the UFSAR. This was
determined by a review of the UF SAR requirements.

83 Impact on Plant Procedures

MMM-008 Appendix B-1 is impacted because the ASO pressure switch setpoint and
calibration data sheets will be updated to reflect the new AST header pressure switches
&mmmummmamm.mmmma
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‘Gustomers il us that this is the best pressure switch made. The Mercoid b Borjes is
oine of the workd's broadest lises of pressure switches.

The D Series bas extvemely bigh sensitivity and great repeatability. The DA Models are
equipped with two externnl adjustinents, one for setting high pressave operating pelnt, the
uthor for setting Jow pressure operating point. Desdbnnd, the differonce between high and
low setpoints, is adjustable over the fullkscale, The DS Models ave equipped with o single
‘external adjustment for setting operating point enly. Far mercury-Niee switdhes, choose

betweet the snap aetien awitth or hevmatieilly soaled snap action switehr. %Muﬂy’

senlod mercury switeh alio svaiinble,

FEATURES

» Visible calibrated dial

« Onioff indication (except hermetically sealed snap switch models)

« Adjustable oF fixed deadband

* SPDT snap-action, hermstically sealed snap action or hermetically seated
switch

mercury

« External gwitch selpoint adjustments

* iinimum deadband is obtainable at any point in the range

* Pressure ranges of full wacourn to 800D peig

* UL listed, CSA approved, many modais FIM approved

» General purgose, waatherproof or explosion-proof enclosures

OPTIONS

‘Weatherproof Enclosure, Baries DAW -

Add "W to sl number afier DA or DS and chianige 1 10 3

Example: DASRSII887 ... .. .. i

$126.00
Explosion-Proof Enlosumm, Sorfex DAN ~ Suitable for Class |, Groups C and D;
NEMA 7; Class i, Groups £, F, G; Closs Il NEMA 8 and 8A, Division 1. Add “H" to
model number after DAor DS ) ;
Example: DAM-S188-7 ... ... e st 599.00
‘P Approved: F«anmwmmmnuw
approvals. Add “F" o model number alter DA, DB, DAH or DSH . . st 5408
‘Examples: DAF-31-153-7 or DAMF-31-153-7

‘Ofhar Options {Consult Factony): DPDT ewitchos or other switch types, fixed
deadband mercury switch units for low deadbehd applications, manual reset

92 DWYER INSTRUMENTS, INC. | www.dwyer-inst.oom

Wounting
Bt Point

Rating:
mmummmp £4. muwmm
mmwmm SPDT mestury switch, SPOT anap switch, or

Coneui Connpotion: Genersl purpose: swmmmmw
2 condt huly, Explosion-prool: 3/4° female NPT. v

Protess Connactinn: General purpose and weatherproof: 1/4” male NPT, 12 male
NPT on ranges 165.and 168; Explosion-proof: wmmmm*mum
Vertical.

Adjustment: Thumbscrew.
m:ﬂdm 4l (1 !”};WM&?M};W
Deadband: See model chart
Agonoy Approvals: CE, CSA, FM, mmmmmmc&m
{Consult factory Tor FM approved models). :
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“—W‘ST-‘C 150

From: Widmoyer, MWW} Revision 1
Sent: Friday, mn 2013 3.46 Page 19
To: Graham, Shawn

Subject: RE: DmeAspecs

Shawn,

We do not have specs on drift or temperature effect. My apologies.

Widmoyer, o bwidmoverd
Sent: Friday, October 11, zmwsm
Yo: Graham, Shawn P
Subject: Dwyer DA specs

Hi Shawn,

| spoke with the factory and the only accuracy spec we have is the repeatability of 1%.
Best regards,

Brianne Widmoyer

Sales Engineer
Dwyer instruments
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This e-mail and any attachments contain URS Corporalion confidential information thal may be propriétary of priviteged. If you
receive this message i ervor or are not the inlended recipient. you should not retain, distibute, disclose or use any of this
information and you should destroy the e-mail and any altachments or copies
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Document 1D Number Relationship to Calc Action
Type
DRAW 8-190828 SHO0711 instrument Arrangement | DS ADD
and Location (Design
Input)
DRAW 5370-02753 Reactor Trip Signals DS ADD
(Design Input)
DRAW 5379-03696 Turbine Trip Signals DSADD
DRAW 5379-03249 Reactor Protection System | DS ADD
(Design Input)
DRAW 5379-05738 Instructions — Turbine DSADD
Controls Setting (Design
input)
DRAW 537801030 Wiring, Terminal | DSADD
Equipment Terminal
Boxes "A” and "B’ (Design
Input)
POM EGR-NGGC-0153 W DS ADD
Setpoints
Design input)
POM WMIMM-006 Calibration DS ADD
Program(Design input)
POM MMM-006 APPENDIX Appendix B-1 Calibration | DS ADD
B-1 Data Sheets (Design
input, Calc changed
tolerances)
POM PIC-301 Process Instrument DS ADD
Calibration Procedure
{Design Input, but Calc
Confirms Cal Methods)
VIMA 729-063-40 Vendor DS ADD

Weslinghouse
Manual (Design input)
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1 Number

Relationship to Calc

Final Safety Analysis
Report

Section 15.2.2 (Design
Input to show pressure
switches are not required
fo provide input during
accident)

D8 ADD

LICN

WMDPR-

Table 3.3.1-1 Reactor

DS ADD

EDB Tag

CM ADD

EDB Tag

PS-B3AST-2

CM ADD

EDB Tag

PS-B3AST-3

CM ADD
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ATTACHMENT 2
Sheet 1 of 1

Record of Lead Review

f The signature below of the Lead Reviewer records that:

I - the review indicated below has been performed by the Lead Reviewer; :
f - 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.

S — T i

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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