a
- En te,gy Entergy Operations, Inc.

P. 0. Box 756
Port Gibson, MS 39150

Michael Perito

Vice President, Operations
Grand Gulf Nuclear Station
Tel. (601) 437-6409

GNRO-2012/00132
November 9, 2012

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

SUBJECT: License Amendment Request for Revision of Technical Specification
Allowable Value for Primary Containment and Drywell Isolation
Instrumentation Function 3.c "RCIC Steam Supply Line Pressure — Low."
Grand Gulf Nuclear Station, Unit 1
Docket No. 50-416
License No. NPF-29

REFERENCE: NRC Administrative Letter 98-10, "Dispositioning of Technical
Specifications that are Insufficient to Assure Plant Safety” dated
December 29, 1989

Dear Sir or Madam:

In accordance with the provisions of Section 50.90 of Title 10 of the Code of Federal
Regulations (10 CFR), Entergy Operations, Inc. is submitting a request for an
amendment to the Technical Specifications (TS) for Grand Gulf Nuclear Station, Unit 1
(GGNS). The proposed amendment would revise the TS to support correction of a non-
conservative technical specification allowable value.

o Attachment 1 provides an evaluation of the proposed changes.

o Attachment 2 provides the markup pages of existing TS to show the proposed
changes.

o Attachment 3 provides revised (clean) TS pages.

o Attachment 4 provides calculation JC-Q1E31-N685-1 “RCIC Turbine Isolation on Low
Inlet Steam Pressure”

o Attachment 5 provides JS09 Revision 1 “Grand Gulf Nuclear Station Instrument and
Control Standard Methodology For The Generation Of Instrument Loop Uncertainty &
Setpoint Calculations”

Entergy Operations, Inc. requests approval of the proposed license amendment by
November 9, 2013 with the amendment being implemented within 90 days.
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In accordance with 10 CFR 50.91 (a)(1), "Notice for Public Comment,” the analysis
about the issue of no significant hazards consideration using the standards in 10 CFR
50.92 is being provided to the Commission in accordance with the distribution
requirements in 10 CFR 50.4. In accordance with 10 CFR 50.91 (b)(1), "State
Consultation," a copy of this application and its reasoned analysis about no significant
hazards considerations is being provided to the designated Mississippi Official.

This letter contains no new commitments.

If you have any questions or require additional information, please contact Jeffery A.
Seiter at 601-437-2344.

| declare under penalty of perjury that the foregoing is true and correct. Executed on
November 9, 2012.

Si I

MP/jas

Attachments:

1. Evaluation of Proposed Changes

2. Proposed Technical Specification Changes (Mark-up)

3. Revised Technical Specification Changes (Clean Copy)

4. Calculation JC-Q1E31-N685-1 “RCIC Turbine Isolation on Low Inlet Steam Pressure”

5 JS09 Revision 1 “Grand Gulf Nuclear Station Instrument and Control Standard
Methodology For The Generation Of Instrument Loop Uncertainty & Setpoint
Calculations”

cc: (see next page)
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CC:

Mr. John Boska, Project Manager

Plant Licensing Branch 1-1

Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop O-8-C2

Washington, DC 20555

Mr. Elmo E. Collins, Jr.

Regional Administrator, Region IV

U. S. Nuclear Regulatory Commission
1600 East Lamar Boulevard
Arlington, TX 76011-4511

U. S. Nuclear Regulatory Commission
ATTN: Mr. A. Wang, NRR/DORL

Mail Stop OWFN/8 G14

11555 Rockville Pike

Rockville, MD 20852-2378

U. S. Nuclear Regulatory Commission
ATTN: Mr. Nathaniel Ferrier, NRR/DORL
Mail Stop OWFN/ 11 F 1

11555 Rockville Pike

Rockville, MD 20852-2378

NRC Senior Resident Inspector
Grand Gulf Nuclear Station
Port Gibson, MS 39150

Dr. Mary Currier, M.D., M.P.H
State Health Officer

Mississippi Department of Health
P. O.Box 1700

Jackson, MS 39215-1700
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1.0

2.0

SUMMARY DESCRIPTION

This letter is a request to the Nuclear Regulatory Commission (NRC) to amend Facility
Operating License NPF-29 for the Grand Gulf Nuclear Station (GGNS). The requested
change affects Technical Specification (TS) Table 3.3.6.1-1 Allowable Value for Primary
Containment and Drywell Isolation Instrumentation Function 3.c¢ "Reactor Core Isolation
Cooling (RCIC) Steam Supply Line Pressure — Low". This request is submitted pursuant
to 10 CFR 50.90 to correct a non conservative TS and, consistent with the guidance of
NRC Administrative Letter 98-10, "Dispositioning of Technical Specifications that are
Insufficient to Assure Plant Safety”, dated December 29, 1989 (reference 6.1).

TS Allowable Value for Primary Containment and Drywell Isolation Instrumentation
Function 3.c "RCIC Steam Supply Line Pressure — Low" is changed from greater than or
equal to (2) 53 psig to greater than or equal to (2) 57 psig.

As demonstrated in this submittal, the proposed change does not adversely impact safety
and is required by NRC Administrative Letter 98-10, "Dispositioning of Technical
Specifications that are Insufficient to Assure Plant Safety". Entergy Operations, Inc.
requests approval of the proposed license amendment by November 9, 2013. Once
approved, Entergy will implement the amendment within 90 days.

DETAILED DESCRIPTION
2.1 Proposed Changes

A recent revision of Calculation JC-Q1E31-N685-1 “RCIC Turbine Isolation on Low
Inlet Steam Pressure” (reference 6.4) updated the methodology and assumptions
used in the calculation. This revision resulted in a new calculated allowable value of
2 56.21 psig versus the current allowable value of 2 53 psig. The current setpoint of
60 psig as delineated in Function 3. of RCIC System Isolation in Technical
Requirement Manual (TRM) Table 3.3.6.1-1 "Technical Specification Isolation
Instrumentation Trip Setpoints and Response Times" remains conservative with a
calculated setpoint of 56.73 psig. The non-conservative allowable value is required
to be revised in accordance with NRC Administrative Letter 98-10.

2.2 Need for Changes

The discovery of a non-conservative allowable value requires a change to technical
specifications. This change is required to ensure that the TS is sufficient to assure
nuclear safety.

2.3 TSTF-493 Considerations

GGNS is aware of the NRC position to encourage TSTF-493 (Reference 6.3)
adoption by requiring licensees to provide a determination for each

instrumentation function proposed for revision, as to whether the function is a
Limiting Safety System Setting (LSSS) that protects a safety limit. A review of the
TSTF-493 traveler for this particular instrument function indicates that this function is
not an LSSS that protects a safety limit. Attachment A to TSTF-493, Revision 4,
entitled "ldentification of Functions to be Annotated with TSTF-493 Footnotes,"
identifies those functions that are LSSS. Under the Attachment A listing for
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NUREG-1434, "Boiling Water Reactor/6 Plants", Technical Specification Table
3.3.6.1-1 "Allowable Value for Primary Containment and Drywell Isolation
Instrumentation” Function 3.c "Reactor Core Isolation Cooling (RCIC) Steam Supply
Line Pressure — Low" is not listed as a LSSS. Since this function is not a LSSS no
change to the TS is required with respect to this function.

3.0 TECHNICAL EVALUATION

3.1

RIS-2005-20 Revision 1

In NRC GL 91-18 and superseded by RIS-2005-20 Revision 1(reference 6.2), the
NRC provided guidance for prompt corrective action to correct or resolve a degraded
or non-conforming condition. In the case of non-conservative TS, this includes the
evaluation of compensatory measures, such as administrative controls, in
accordance with 10 CFR 50.59 and prompt actions to correct the TS. This section
provides a description of the methodology used by Entergy to complete the
evaluation for the requested TS allowable value change.

GGNS utilizes the methodology documented in JS-09 Rev. 1 "Methodology for the
Generation of Instrument Loop Uncertainty & Setpoint Calculations." (reference 6.5)
to calculate loop uncertainties and setpoints. This methodology is used coincident
with the GE instrument setpoint methodology published in NEDC-31336. This
method includes using the available uncertainty data along with the following general
steps to generate an appropriate loop Allowable Value and Nominal Trip Setpoint.

¢ Calculate the Loop Uncertainty (LU) by computing the SRSS of the Loop Device
Uncertainty (A.), the Loop Calibration Uncertainty (C,), the Process
Measurement Uncertainty (PM), and the Primary Element Uncertainty (PE).

e Calculate the Loop Drift (D) by computing the SRSS of the Device Drift (DR), the
Temperature Drift (TD), and the Radiation Drift (RD) for each loop instrument as
applicable.

e Calculate the Total Loop Uncertainty (TLU) by summing the Loop Uncertainty,
the Loop Drift and any applicable biases.

o For process variables that increase to the Analytical Limit (AL), calculate the loop
Allowable Value (AV) by subtracting the Loop Uncertainty from the Analytical
Limit. For process variables that decrease to the Analytical Limit, calculate the
loop Allowable Value by summing the value of the Loop Uncertainty and the
Analytical Limit.

» For process variables that increase to the Analytical Limit (AL), calculate the loop
Nominal Trip Setpoint (NTSP) by subtracting the value of the Total Loop
Uncertainty from the Analytical Limit. For process variables that decrease to the
Analytical Limit, calculate the loop Nominal Trip Setpoint (NTSP) by summing the
value of the Total Loop Uncertainty and the Analytical Limit.

Calculation JC-Q1E31-N685-1 “RCIC Turbine Isolation on Low Inlet Steam
Pressure” (reference 6.4 and found in attachment 4) determines the instrument loop
uncertainty, limiting allowable values and setpoints for instrument loops to isolate the
RCIC Turbine on low inlet steam pressure to protect the turbine. The revision to the
calculation did not result in a setpoint change, only the allowable value was required
to be changed. The functionality of the associated instrumentation for the RCIC
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Turbine Isolation on Low Inlet Steam Pressure setpoint are not in question since the
actual plant setpoints are currently conservative with respect to the analytical limits.
Therefore, the instrumentation can perform its specified TS safety function.

The TRM trip setpoint is not changed; therefore the system remains capable of
performing its specified safety function in accordance with applicable design
requirements and associated analyses. Since the system remains capable of
performing its specified safety function, no compensatory measures are required.
The condition report documenting the non-conservative technical specification is
screened as operable degraded nonconforming (DNC) as required by GL-91-18 and
this license application request (LAR) is submitted to request permission to revise
technical specifications to eliminate the non-conservative allowable value.

4.0 REGULATORY SAFETY ANALYSIS

NRC GL 91-18 provides generic guidance to licensees on the type and time frame of any
required corrective action for resolution of degraded and nonconforming conditions. As
stated in the GL, whenever degraded or nonconforming conditions are discovered, 10
CFR Part 50, Appendix B, requires prompt corrective action to correct or resolve the
condition. In the case of a deficient TS, this includes the evaluation of compensatory
measures, such as administrative controls, in accordance with 10 CFR 50.59 and prompt
actions to correct the TS. This request for license amendment provides the GGNS-
specific actions to resolve the degraded or nonconforming condition. GGNS has
determined that the proposed changes do not require any exemptions or relief from
regulatory requirements, other than the TS, and do not affect conformance with any draft
General Design Criteria differently than described in the GGNS UFSAR, as described
below.

4.1 Applicable Regulatory Requirements/Criteria

Regulatory requirement 10 CFR 50.36, “Technical Specifications,” provides the content
required in a licensee’s TS. Specifically, 10 CFR 50.36(c)(3) requires that the TS include
surveillance requirements. The proposed TS allowable value (AV) change continues to
support the requirements of 10 CFR 50.36(c)(3) to assure that the necessary quality of
systems and components is maintained, that facility operation will be within safety limits,
and that the limiting conditions for operation are met.

Calculation JC-Q1E31-N685-1 “RCIC Turbine Isolation on Low Inlet Steam Pressure”
determines the instrument loop uncertainty, limiting allowable values and setpoints for
instrument loops to isolate the RCIC Turbine on low inlet steam pressure to protect the
turbine. This calculation documents the methodology and assumptions used for the
calculation. The revision to the calculation did not result in a setpoint change; only the
allowable value was required to be changed. This request for license amendment
provides the GGNS specific calculation used to determine the setpoint and allowable
value evaluation and provides a description of the methodology used by GGNS to
complete the evaluation for the specific TS SR being revised.

In conclusion, based on the considerations discussed above, (1) there is reasonable
assurance that the health and safety of the public will not be endangered by operation in
the proposed manner, (2) such activities will be conducted in compliance with the
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Commission’s regulations, and (3) the issuance of the amendment will not be inimical to
the common defense and security or to the health and safety of the public.

4.2 No Significant Hazards Consideration

10 CFR 50.91(a)(1) requires that licensee requests for operating license amendments be
accompanied by an evaluation of no significant hazard posed by issuance of the
amendment. Entergy has evaluated this proposed amendment with respect to the criteria
given in 10 CFR 50.92(c). The following is the evaluation required by 10 CFR 50.91(a)(1).
Entergy is requesting an amendment of the Operating License for the Grand Gulf Nuclear
Station (GGNS) to revise the Technical Specification (TS) Allowable Value (AV) for
Primary Containment and Drywell Isolation Instrumentation Function 3.c "RCIC Steam
Supply Line Pressure — Low".

Entergy has evaluated whether or not a significant hazards consideration is involved with
the proposed amendment by focusing on the three standards set forth in 10 CFR 50.92,
“Issuance of amendment,” as discussed below:

1. Does the proposed change involve a significant increase in the
probability or consequences of an accident previously evaluated?

Response: No.

The proposed TS allowable value change involves a change in the margin
between the allowable value and the setpoint. The proposed TS change does
not change the trip setpoint. The proposed TS change does not degrade the
performance of, or increase the challenges to, any safety systems assumed to
function in the accident analysis. The proposed TS change does not impact
the usefulness of the SRs in evaluating the operability of required systems and
components, or the way in which the surveillances are performed. In addition,
the the trip setpoint for the associated TRM function is not considered an
initiator of any analyzed accident, nor does a revision to the allowable value
introduce any accident initiators. Therefore, the proposed change does not
involve a significant increase in the probability of an accident previously
evaluated.

The consequences of a previously evaluated accident are not significantly
increased. The proposed change does not affect the performance of any
equipment credited to mitigate the radiological consequences of an accident.
Evaluation of the proposed TS changes demonstrated that the availability of
credited equipment is not significantly affected because of the reduction in
margin between the allowable value and the trip setpoint.

Therefore, the proposed change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.
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Does the proposed change create the possibility of a new or different
kind of accident from any accident previously evaluated?

Response: No.

The proposed TS change involves a change in the allowable value setting to
correct a non-conservative value. The proposed TS change does not introduce
any failure mechanisms of a different type than those previously evaluated,
since there are no physical changes being made to the facility.

No new or different equipment is being installed. No installed equipment is
being operated in a different manner. As a result, no new failure modes are
being introduced. The way surveillance tests are performed remains
unchanged.

Therefore, the proposed change does not create the possibility of a new or
different kind of accident from any previously evaluated.

Do the proposed changes involve a significant reduction in a margin of
safety?

Response: No.

The proposed TS change involves a change in the allowable value setting to
correct a non-conservative value. The impact of the change on system
availability is not significant, based on the frequency of the testing being
unchanged, the existence of redundant systems and equipment, and overall
system reliability. The proposed change does not significantly impact the
condition or performance of structures, systems, and components relied upon
for accident mitigation. The proposed change does not result in any hardware
changes or in any changes to the analytical limits assumed in accident
analyses. Existing operating margin between plant conditions and actual plant
setpoints is not significantly reduced due to these changes. The proposed
change does not impact any safety analysis assumptions or results.

Therefore, the proposed change does not involve a significant reduction in a
margin of safety.

Based on the responses to the above questions, GGNS concludes that the proposed
amendment with respect to the TS AV change presents no significant hazards
consideration under the standards set forth in 10 CFR 50.92(c) and, accordingly, a
finding of “no significant hazards consideration” is justified.

4.3 Conclusion

In conclusion, based on the considerations discussed above, (1) there is reasonable
assurance that the health and safety of the public will not be endangered by
operation in the proposed manner, (2) such activities will be conducted in compliance
with the Commissions regulations, and (3) the issuance of the amendment will not be
inimical to the common defense and security or to the health and safety of the public.
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5.0

6.0

ENVIRONMENTAL CONSIDERATION

The proposed change would change a requirement with respect to installation or use of a
facility component located within the restricted area, as defined in 10 CFR 20, and would
change an inspection or surveillance requirement. However, the proposed change does
not involve (i) a significant hazards consideration, (ii) a significant change in the types or
significant increase in the amounts of any effluent that may be released offsite, or (iii) a
significant increase in individual or cumulative occupational radiation exposure.
Accordingly, the proposed change meets the eligibility criterion for categorical exclusion
set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR 51.22(b), no
environmental impact statement or environmental assessment need be prepared in
connection with the proposed change.

REFERENCES

6.1 NRC Administrative Letter 98-10, "Dispositioning of Technical Specifications that are
Insufficient to Assure Plant Safety" dated December 29, 1989

6.2 RIS-2005-20 Revision 1, Revision to NRC Inspection Manual Part 9900 Technical
Guidance, “Operability Determinations & Functionality Assessments for Resolution of
Degraded or Nonconforming Conditions Adverse to Quality or Safety” Dated April 16,
2008

6.3 Technical Specification Taskforce Traveler Improved Standard Technical
Specifications Change Traveler, TSTF - 493, Revision 4, "Clarify Application of
Setpoint Methodology for LSSS Functions.

6.4 Calculation JC-Q1E31-N685-1 “RCIC Turbine Isolation on Low Inlet Steam
Pressure”

6.5 JS-09 Rev. 1 "Methodology for the Generation of Instrument Loop Uncertainty &
Setpoint Calculations."
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Primary Containment and Drywell Isolation Instrumentation

3.3.6.1
Table 3.3.6.1-1 {page 3 of §)
Primary Containment and Drywell Isolation Instrumentation
APPLICABLE CONDITIONS
MODES QR REFERENCED
OTHER REQUIRED FROM
SPECIFIED CHANNELS PER REQUIRED SURVETLLANCE ALLOWABLE
FUNCTION CONDITIONS TRIP SYSTEM ACTION C.1  REQUIREMENTS VALUE
3. Reactor Core Iselation
Cooling (RCICY System
Isolation
3. RCIC Steam Line 1,2,3 1 F SR 3.3.6.1.1 < 64 1inches
Flow—High SR 3.3.6.1.2 water
SR 3.3.6.1.3
SR 3.3.6.1.6
SR 3.3.6.1.7
b. RCIC Steam Line Flow 1,2,3 1 f SR 3.3.6.1.2 2 3 seconds and 57
Time Delay SR 3.3.6.1.4 < 7 seconds
SR 3.3.6.1.7 /
¢. RCIC Steam Supply Line  1,2(d) 3(d) 1 F SR 3.3.6.1.1 25 psig |
Pressure—Low SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6
SR 3.3.6.1.7
d. RCIC Turbine Exhaust 1,2,3 2 F SR 3.3.6.1.1 < 20 psig
Diaphragm SR 3.3.6.1.2
Pressure—High SR 3.3.6.1.3
SR 3.3.6.1.6
SR 3,3.6.1.7
e. RCIC Equipment Room 1.2.3 1 F SR 3.3.6.1.1 5 191°F
Ambient SR 3.3.6.1.2
Temperature — High SR 3.3.6.1.5
SR 3.3.6.1.7
f. Main Steam Line Tunnel 1,2,3 ¥ F SR 3.3.6.1.1 < 191°F
Ambient SR 3.3.6.1.2
Temperature —High SR 3.3.6.1.5
SR 3.3.6.1.7
g. Main Steam Line Tunnel 1,2,3 1 F SR 3.3.6.1.2 < 30 minutes
Temperature Timer SR 3.3.6.1.4
SR 3.3.6.1.7
h. RHR Equipment Room 1,2,3 1 per room F SR 3.3.6.1.1 g 171°F
Ambient SR 3.3.6.1.2
TemperatureHigh SR 3.3.6.1.5
SR 3.3.6.1.7
i.. RCIC/RHR Steam Line 1,2,3 1 F SR 3.3.6.1.1 < 43 inches
Flow - High SR 3.3.6.31.2 water
SR 3.3.6.1.3
SR 3.3.6.1.6
SR 3.3.6.1.7
{continued).

(&) Not required to be OPERABLE fn MODE 2 or 3 with reactar steam dome pressure less than 150 psig
during reactor startup.

GRAND GULF 3.3-56 Amendment No. 128, 62—
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Primary Containment and Drywell Isolation Instrumentation

3.3.6.1
Table 3.3.6.1-1 (page 3 of 5)
Primary Containment and Drywell Isolation Instrumentation
AMODES OR REFERENCED
OTHER REQUIRED FROM
SPECIFIED ~ CHANNELS ~ REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS %%RS:FFIISKIIVI[) ACTION C.1 REQUIREMENTS VALUE
3. Reactor Core Isolation
Cooling (RCIC) System
Isolation
a. RCIC Steam Line 1,2,3 1 F SR 3.3.6.1.1 < 64 inches
Flow C High SR 3.3.6.1.2 water
SR 3.3.6.1.3
SR 3.3.6.1.6
SR 3.3.6.1.7
b. RCIC Steam Line Flow 1,2,3 1 F SR 3.3.6.1.2 > 3 seconds and
Time Delay SR 3.3.6.14 <7 seconds
SR 3.3.6.1.7
¢. RCIC Steam Supply 1,29,3@ 1 F SR 3.3.6.1.1 > 57 psig
Line Pressure C Low SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6.1.6
SR 3.3.6.1.7
d. RCIC Turbine Exhaust 1,23 2 F SR 3.3.6.1.1 <20 psig
Diﬁphragm Pressure SR 3.3.6.1.2
CHigh SR 3.3.6.1.3
SR 3.3.6.1.6
SR 3.3.6.1.7
e. RCIC Equipment Room 1,2,3 1 F SR 3.3.6.1.1 <191EF
Ambient SR 3.3.6.1.2
Temperature C High SR 3.3.6.1.5
SR 3.3.6.1.7
f. Main Steam Line 1,2,3 1 F SR 3.3.6.1.1 < 191EF
Tunnel Ambient SR 3.3.6.1.2
Temperature C High SR 3.3.6.1.5
SR 3.3.6.1.7
g. Main Steam Line 1,2,3 1 F SR 3.3.6.1.2 < 30 minutes
Tunnel Temperature SR 3.3.6.1.4
Timer SR 3.3.6.1.7
h. RHR Equipment Room 1,2,3 1 per room F SR 3.3.6.1.1 <171EF
Ambient . SR 3.3.6.1.2
Temperature C High SR 3.3.6.1.5
SR 3.3.6.1.7
i. RCIC/RHR Steam Line 1,2,3 1 F SR 3.3.6.1.1 <43 inches
Flow — High SR 3.3.6.1.2 water
SR 3.3.6.1.3
SR 3.3.6.1.6
SR 3.3.6.1.7
(continued)

@ Not required to be OPERABLE in MODE 2 or 3 with reactor steam dome pressure less than 150 psig during
reactor startup.

GRAND GULF

3.3-56

Amendment No. 420, 162
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Calculation JC-Q1E31-N685-1 “RCIC Turbine Isolation on Low Inlet Steam
Pressure”



ANO-1 Jano2 GGNS Oip2 CJ1p-3 Orip
JJAF CIpnes [Ires Ovy Ows
NP-GGNS-3 [ JNP-RBS-3
CALCULATION |YEC# 39554 “Page1of 4]
COVER PAGE
@ Design Basis Cale. [)JYES [JNO |4  []JCALCULATION & EC Markup
¥ Calculation No: JC-QIE31-N685-1 @ Revision: 001
) Title: Instrument Loop Uncertainty and Setpoint Determination for System | @ Editorial
E31 Loop N685 RCIC Turbine Isolation on Low Inlet Steam Pressure [Jyes [XnNo
O System(s): E31 "% Review Org (Department): NPE (1&C Design)
U1 Safety Class: " Component/Equipment/Structure Type/Number:
[X] Safety / Quality Related
(] Augmented Quality Program 1E31NO85A,B 1E31N685A.B
[ ] Non-Safety Related
) Document Type: J05.02
KR Keywords (Description/Topical
Codes): setpoint, uncertainty, RCIC,
turbine
REVIEWS
% Name/Si ate U9 Name/Sigpature/Date M Name/Signature/Date
‘ / Thoornar . Theoadss n/ufiz
I,‘[nlz Ro n mith / "/' T Tuoﬁﬁ W. THoRNMNTon
Sce associated EC See associated EC See associated EC
Responsible Engineer X Design Verifier Supervisor/Approval
Reviewer
X Comments Attached [J Comments Attached




CALCULATION NO.___JC-Q1E31-N685-1 REV.___1

Original [ssue

EC-39554. Revised to incorporate GEX12000-00134, GIN 96-02302, updated
references and referenced information, calculated PM error in section 5.11.1.
Revised and reformatted calculation to meet current requirements of JS09.

Incorporated 24 month drift per JC-Q1111-09019. Added computation of ALT
and AFT per TSTF-493.




CALCULATION SHEET
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SHEET__ 3 OF 41
CALCULATION NO.___JC-Q1E31-N685-1 REV.__ 1

| CALCULATION
| REFERENCE SHEET
[ 1. EC MARKUPs INCORPORATED (N/A to NP calculations): None

I Relationships: Sht | Rev Input Output Impact | Tracking No. |
Doc Doc Y/N

1509 0 | ool
J1250L 024A | 001
J1250L 024B | 001
06-IC-1E31-Q-1016 107
M1090A 019
22A3124 005
22A3735AA 004
GIN96-02302 0
. GEXI12000-00134 0
. 460000047

. 460002635

. PERR91-6068

. A0012

. 184C4571

. 164C5150

. 169C8394

. 865E517

. NEDC31336

. E100.0

. 865E516

. 368X543BA

. 368X551BA

. FSK-1-9999-249_C

. FSK-S-1090A-082-C
. FSK-1-9999-152-C

. FSK-S-1090A-016-C
. FSK-S-1090A-017-C
. 06-IC-1E31-R-1016
. JC-Q1111-09019

. GGNS-NE-11-00011

el Bl ISl Bl Rl Bl Ead o

NEEERNEEEEEEEREEE QR R EE R R R E
0)0|0,0/0/0/0|0/0(0/(0|0|0|0(0|0|0|0(0|0|0|o{0|o|o|D|ojo|g| 0
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CALCULATION SHEET

SHEET__4 OF 41
CALCULATION NO.__JC-Q1E31-N685-1 REV.__1

Tracking No. |

. J1507A 001
. J0400 018
. J0401 014
. A0120 016
. A0014 009
. QP0399 013
. 460003606 300

CROSS REFERENCES:

Asset Suite Equipment Data Base (EDB)
UFSAR, Section 5.4.6

Technical Specifications, Table 3.3.6.1-1
Technical Specifications, Table TR3.3.6.1-1

“Flow Measurement Engineering Handbook” by R.W.Miller, published by McGraw-Hill
Book Company, 1983

ASME Steam Tables, Sixth Edition

SOFTWARE USED:

N/A Version/Release: Disk/CD No.

DISK/CDS INCLUDED:

N/A Version/Release Disk/CD No.
OTHER CHANGES:

Related references removed from the calculation:
EDP 32, ES-19, 368X533, AP190/1253, EAR E900158, 06-IC-1E31-R-0023, 460000944
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1.0 PURPOSE

The purpose of this calculation is to determine the instrument loop uncertainties, limiting
allowable values and setpoints for instrument loops 1E31-N685A & B. The values
generated by this calculation are in accordance with reference 3.1.1.

2.0 DESIGN REQUIREMENTS

Design Basis Description

The RCIC system is provided to assure adequate core cooling in the event of reactor
isolation from its primary heat sink and the loss of feedwater flow to the reactor vessel
without requiring actuation of any of the Emergency Core Cooling System equipment (Ref.
3.1.28).

The RCIC turbine is tripped and isolated from its steam supply when the supply pressure
drops below that required for safe operation. 1E31-PT-N0O85 monitors the pressure in the
RCIC steam supply line just downstream of its tap off the Main Steam Line and, through
trip switch 1E31-PIS-N685, furnishes a trip signal on decreasing pressure to the RCIC
steam isolation valve trip logic (Ref. 3.1.30, 3.1.28).

Design Basis Event (DBE)

Since the RCIC turbine is not required for any design basis accidents, the initiating event for
RCIC steam supply isolation is low reactor steam pressure in the event of reactor isolation
from its primary heat sink and the loss of feedwater flow to the reactor vessel. This event
would cause the suppression pool to heat up, but would not change any of the
environmental conditions in the drywell or the containment. Therefore, these instruments
do not have to operate during accident conditions.

These instruments are classified as QF1 (Ref. 3.2.3). Therefore, this equipment is
required to operate under SSE (Safe Shutdown Earthquake) conditions. However per
Reference 3.1.1, seismic effects are not required to be considered for setpoint loops.
Therefore seismic effects will not be considered for the subject loops.

Reference 3.1.32 identifies the design limit (AL) for the RCIC turbine low steam
pressure as 50 psig. The Technical Specification Allowable Value (AV) is > 53 psig

(Ref. 3.2.1). The Technical Specification nominal trip setpoint (NTSP) is > 60 psig
(Ref. 3.2.2).
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3.0 REFERENCES

31

Relationships

3.1.1

3.13

3.14
3.1.5

3.1.6
3.1.7
3.1.8
3.19

3.1.10
3.1.11

3.1.12

3.1.13
3.1.14

3.1.15
3.1.16
3.1.17

3.1.18
3.1.19
3.1.20

3.1.21

JS09, Instrumentation & Control Standard Safety Related Methodology
For The Generation Of Instrument Loop Uncertainty & Setpoint
Calculation

Loop Diagrams

J1250L-024A
J1250L-024B

GIN96-02302, Calculation Change Due To Replacement Of Power Supply
By ER96-0514 Revision 0

MI1090A, Piping & Instrumentation Diagram Leak Detection System

GEXI2000-00134, Statistical Variation Associated With Published
Performance Variable

460003606, "Fluke" Fluke 45 Dual Display Digital Multimeter
NEDC31336, General Electric Instrument Setpoint Methodology
06-IC-1E31-R-1016, RCIC Steam Supply Low Pressure Calibration

460002635, "GE" Operations & Maintenance Instructions For Analog Trip
System Qualified To IEEE 323-1971

460000047, Rosemount Inc. Trip/Calibration System

E100.0, Technical Specification For Environmental Safety Related
Parameter

169C8394-002, Gage Pressure Transmitter

06-1C-1E31-Q-1016, RCIC Steam Supply Low Pressure Functional Test
368X543BA, Reactor Vessel & Level & Pressure Local Panel A

368X551BA, Main Steam Flow Local Panel A
865E516-002, Division 2 Residual Heat Removal Relay VB

865E517-002, Division 1 Low Pressure Core Spray & Residual Heat
Removal Relay VB

164C5150-001, Purchased Part Trip Unit
184C4571-001, Purchased Part Power Supply

FSK-1-9999-249-C, 1E31-PDT-NO84 1E31-PT-N085A Instrument
Tubing Run

FSK-S-1090A-082-C, DCB-27 St Fr DBA-24 Elb Ftg To PDTNO84A
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3.1.22 FSK-S-1090A-017-C, DCB-27 St Fr DBA-24 Elbow Ftg To Lek
Detection Sys

3.1.23 FSK-I-9999-152-C, Instrument Tubing Runs Panel 1H22-P015

3.1.24 FSK-S-1090A-016-C, DCB-27 St Fr DBA-24 Elbow Ftg To Leak
Detection Sys

3.1.25 QP0399, Panel 1H22P004

3.1.26 A0014, General Floor Plan Floor Plan At Elevation 185 & 189 Feet

3.1.27 A0012, General Floor Plan Floor Plan At Elevation 133 Feet 136 Feet 139
Feet 144 Feet & 148 Feet

3.1.28 22A3124, Reactor Core Isolation Cooling System

3.1.29 PERR91-6068, Rosemount 710DU

3.1.30 22A3735AA, Leak Detection System

3.1.31 JC-Q1111-09019, Drift Calculation for Rosemount Range Codes 5-8 Gage
Pressure Transmitters

3.1.32 GGNS-NE-11-00011, RCIC Turbine Exhaust Vent Line Trip And Low
Steam Pressure Trip And Isolation AL Bases For 24 Month Fuel Cycle

3.1.33 J1507A, Instrument Location Auxiliary Building & Containment Plan At
Elevation 139 Feet 147 & 4 & 7 Inch

3.1.34 J0400, Control Room Panel Location

3.1.35 J0401, Upper Cable Spreading Room Panel Location

3.1.36 A0120, Control Building Control Room Floor Plan at Elevation 166 Feet

3.2  Cross References

32.1
322
323
3.24

3.25
326

Technical Specifications, Table 3.3.6.1-1
Technical Specifications, Table TR3.3.6.1-1
Asset Suite Equipment Data Base (EDB)

“Flow Measurement Engineering Handbook” by R.W.Miller, published by
McGraw-Hill Book Company, 1983, pg.6-11

UFSAR Section 5.4.6
ASME Steam Tables, Sixth Edition
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40 GIVEN
4.1  Instrument Loop Block Diagram
. . . Loop
Transmitter Trip Unit Power P&ID Diagram
1E31- 1E31- E21K702 (E21-
PT-NOB5A,B PS2)
PIS-N685A,B E12K701 (E12- 3.14 3.12
PS1)
PT PIS
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4.2  Transmitter Environment (1E31-PT-N085A,B )

Description Data Reference
Tag Number 1E31-PT-NOS5A,B
Instrument Location:
Panel 1H22-P004, PO15 3.1.2
Room 1A313 3.1.27,3.1.33
Environmental Conditions:

Normal: Zone N-068 3.1.11
Temperature 60-105°F 3.1.11
Pressure -1.0to -0.1 in.wg. 3.1.11
Radiation (Gamma) 3.1E03 rads (40 yr TID) 3.1.11

0.011 Rads/hr gamma 3.1.11

Humidity 20 to 90% RH 3.1.11
DBE or Accident: N/A Section 2.0
Seismic Conditions: Not Required Section 2.0
Surveillance Intervals: 24 months 3.2.1

4.3  Trip Unit Environment

Description Data Reference
Tag Number 1E31-PIS-N685A,B
Instrument Location:
Panel 1H13-P629, P618 3.1.2
Room 0C703/0C504 3.1.26,3.1.34-3.1.36
Environmental Conditions:

Normal: Zone N-028 3.1.11
Temperature 69-90°F 3.1.11
Pressure 0.1to 1.0 in wg. 3.1.11
Radiation (Gamma) 1.8E2 rads (40 yr TID) 3.1.11

0.5 mRads/hr dose rate
Humidity 20 to 50% RH , 3.1.11
DBE or Accident: Same as Normal 3.1.11

Surveillance Intervals 92 days 3.2.1
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44  Transmitter Vendor Data
Description Data Reference
Tag Number 1E31-PT-NO85A,B
Manufacturer Rosemount 3.1.12,3.1.14, 3.1.15
Model 1152GP7N22T0280PB  3.1.12,3.1.14,3.1.15
URL 300 psig 3.19
Maximum span 0-300 psi 3.1.9
Minimum span 0-50 psi 3.19
Calibrated Span 200 psi 3.1.8
Accuracy: + 0.25% span (30) 3.19,3.1.5
Drift: +1.346% Span for 30 months 3.1.31
Power Supply: <0.005% span per volt (30) 3.19,3.15
Temperature: *5.00% Span/100°F @ min span (36)  3.1.9,
* 1.25% Span/100°F @ max span (36)  3.1.5
Humidity: Sealed unit - no effects 3.1.9
Radiation: +5.00% URL 3.1.9
Static Press: N/A for gauge pressure transmitter 3.19

Overpressure:
Seismic:

Output Range

Process Head Correction:

<#3.00% URL per 2000 psi (30) 3.1.9,3.1.5

+0.25% URL for 3g peak 3.1.9
4-20 madc 319
1E31-PT-NO85A = +2.4 psi 3.1.8

1E31-PT-NO85B = +14.5 psi
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4.5 Trip Unit Vendor Data

Description Data Reference

Tag Number 1E31-PIS-N685A,B

Manufacturer Rosemount 3.1.16-3.1.18

Model 510DU/710DU 3.1.16-3.1.18
Assumption 5.4

Repeatability: + 0.2% span 3.1.10,Note 1 |

Drift: N/A Assumption 5.7 |

Input Range 4-20 madc 3.1.10

Note 1: Table 5 of reference 3.1.10 defines environmental conditions at the Trip Switch
in terms of "operating condition" and "environment." Conditions in Zone N-028 are
bounded by line 2 defined as "adverse operating conditions" and "normal environment"
The corresponding line on Table 6 specifies repeatability under the defined conditions as
+0.2%. This repeatability is valid for six months operation. An allowance for power
supply effects, temperature effects, humidity effects, drift and radiation effects are
included in the repeatability.

4.6  Power Supplies

Power Supply Nominal 24.0 volts Assumption 5.3
Power Supply Variations 23.0-28 vdc Assumption 5.3
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4.7  Instrument Tubing Run Data

Description Data Reference

Tag Number 1E31-PT-NO085A; B

Room 1A313 3.1.20,3.1.21,3.1.27
Normal Temp (N-068) 60-105°F 3.1.11
Accident Temp N/A Section 2.0
Vertical Rise (ft) 8’ 3” (1E31-PT-N0O85A) 3.1.20,3.1.21

7’ 6-3/4” (1E31-PT-N085B) 3.1.22,3.1.23

Room 1A112 3.1.22-3.1.25,3.1.27
Normal Temp (N-003) 65-150°F 3.1.11
Accident Temp N/A Section 2.0
Vertical Rise (ft) 127 3-1/2” (1E31-PT-N085A) 3.1.21

+21” 0” (IE31-PT-N085B) 3.1.22,3.1.24
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5.0 ASSUMPTIONS

5.1

5.2

53

54

55

5.6

All uncertainties given in vendor data specifications are assumed to be 2 sigma
unless otherwise specified.

Per reference 3.1.1, the M&TE error is normally assumed to be equal to the
reference accuracy of the transmitter. Per reference 3.1.8, a Fluke 45 (+£0.040 ma,
Ref. 3.1.6) and a pressure gauge (+0.5 psi) are used to calibrate the transmitters.
The total M&TE error (MTE.,;) for this device is the SRSS of the two.
Converting the ma error to psi: (0.040 ma)(200 psi/ 16 ma) = 0.5 psi. The SRSS
of 0.5 and 0.5 is £0.71 psi. The setting tolerance from reference 3.1.8 is £0.04
ma, or 0.5 psi. As the test equipment error is larger than the reference accuracy
of the transmitter (+0.34 psi) and the setting tolerance, +0.71 psi will be assumed
for the M&TE error.

Per reference 3.1.13, a Rosemount readout assembly is used to calibrate the
Rosemount trip units. Per reference 3.1.10, the accuracy of the readout assembly
(MTEcap) is £0.01 ma, which is equal to (0.01 ma)(200 psi/16 ma) = +0.13 psi
and the accuracy of the trip unit is £0.20% span = 0.20%(200 psi) = £0.40 psi.
Reference 3.1.13 specifies a setting tolerance of +0.04 ma = (0.04)(200/16) = 0.5

psi. The larger +0.5 psi setting tolerance value will be assumed for the M&TE
erTor.

A maximum value of 28 vdc and minimum of 23 vdc will be assumed for power
supply variation, as this is the value provided in PPD 184C4571 for the 24 vdc
power supplies (Ref. 3.1.19). This results in an assumed voltage variation of +4, -
1 vdc. Per reference 3.1.3, the loop power supplies were replaced with a Vicor
model VI-N53-IM DC-DC converter that has a maximum variation of 0.55%,
which is bounded by the original power supply variation. For conservatism, +4
vdc will be used in this calculation.

Since Rosemount 510DU model is obsolete, they may be replaced with 710DU
models in the future (Ref. 3.1.29). The performance specifications for the 710DU
is equal to or better than those of the 510DU.

Overpressure consists of pressure above the URL, in this case 300 psi (Section
4.4). Normally, the transmitter sees full RCS pressure, approximately 1150 psi.
Therefore, the transmitter may see overpressure conditions prior to performing its
trip function. Since overpressure is a non-linear effect, the full value will be used.

The radiation drift for the transmitters and trip units is assumed to be negligible
because of the low normal dose rates. Per reference 3.1.7 section 2.6, there is no
effect on transmitters below 0.1 Mrad.
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The accuracy of the Rosemount trip units (£0.20% span) is valid for six months

f. 3.1.10). The trip units are calibrated every 115 days (Assumption 5.9).

Therefore, drift is included in reference accuracy.

Harsh environments may affect the cabling by reducing insulation resistance.
Since this loop does not have to work during accident conditions (Section 2.0), no
cable degradation is expected and IR = +0.0 psi.

A calibration interval of 30 months will be assumed for the transmitters, which is

nominal 24-month period, plus a 25% grace period (Ref. 3.2.1). A calibration

interval of 115 days will be assumed for the trip units which is the nominal 92 day
period, plus a 25% grace period (Ref. 3.2.1).

This loop does not employ a primary element separate from the pressure
transmitter. Therefore, no additional errors due to inaccuracies in the primary
element exist and PE = +0.0 psi.

“==—" ENTERGY .‘vg'
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Three sources of process measurement error exist in this application: one due to

the

water filled tubing, one due to the location of the tap on the piping, and the

other due to ambient pressure during accident conditions.

1.

Process Measurement errors can arise from changes in density of water in
sensing line (tubing) used to connect the transmitter to the process line. Since
the error is in a definite direction, the PM error will be a bias term. Each
tubing run is sufficiently different that maximum error will be calculated for
each tubing run and the largest error used in the calculation.

The method used will be to compare the calibrated static head correction to
the static head conditions during the minimum and maximum environmental
conditions. This is done by summing the heads due to each of the vertical
lengths in different environments. The difference between these values will
be the change due to actual plant conditions, which is the process
measurement error desired.

Head = Z [vertical length * density]
Process Measurement Error = Head (actual) — Head (calibrated)

(Note that if the actual static head is higher than the calibrated head, the
transmitter output will be higher than desired: a positive PM error).

For NO85B loop, the PM error will be determined for the minimum
temperature and maximum pressure (1150 psig, Assumption 5.5) during
normal conditions and the maximum temperature and minimum pressure (0
psig, conservatively) during normal conditions. For the NO85A loop, because
the transmitter is located above the penetration and the static head effect is
reversed for the length of tubing between the penetration and the transmitter,
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the temperature/pressure extremes for that portion of tubing will be reversed
as well. Per section 2.0, these loops are not required to operate during
accident conditions. Section 4.7 lists the environments and vertical runs. The
various water densities for these temperature and pressures can be found in
reference 3.2.6. Note that:

density (Ib/ft’) / 1728 = density (Ib/in’)

Loop: NOSSA
Calibration Process Head Correction: 2.4 psi (Ref. 3.1.8)

Max Static Head Conditions

Length Temp Press Density Head
-99 in 105°F 0psig 61.93 I/ft’ -3.548 psi
147.5 in 65°F 1150 psig  62.57 Ib/ft® 5.341 psi
Maximum Static Head +1.793 psi
Min Static Head Conditions
Length Temp Press Density Head
-99 in 60°F 1150 psig  62.60 Ib/ft° -3.586 psi
147.5 in 150°F Opsig 61.19 Ib/ft 5.223 psi
Minimum Static Head +1.637 psi
Loop NO85SA PM (max static head) = -0.607 psi

PM (min static head) = -0.763 psi
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Loop: N0O85B
Calibration Process Head Correction: 14.5 psi (Ref. 3.1.8)
Max Static Head Conditions
Length Temp Press Density Head
90.75 in 60°F 1150 psig  62.60 Ib/ft’ 3.288 psi
252 in 65°F 1150 psig  62.57 Ib/ft’ 9.125 psi
Maximum Static Head +12.413 psi
Min Static Head Conditions
Length Temp Press Density Head
90.75 in 105°F Opsig  61.93 Ib/ft’ 3.252 psi
252 in 150°F Opsig  61.19 Ib/ft’ 8.924 psi
Minimum Static Head +12.176 psi
Loop N085B PM (max static head) = -2.087 psi
PM (min static head) = -2.324 psi

Because this is a decreasing setpoint, negative bias errors need not be
considered. Therefore, the PM error due to density variation is zero.

The loop employs elbow taps in the main steam line for pressure measurement
points. The flow around the elbow causes a high pressure area on the outside
of the elbow and a low pressure area on the inside, the square root of the
difference being proportional to the flow (Ref. 3.2.4).

1E31-PT-NO8S5A taps off the outside of an elbow. This results in PT-NOSSA
reading higher than actual system pressure, a positive bias error. 1E31-PT-
NO85B taps off the inside of the elbow. The effects are exactly the same, but

results in 1E31-PT-N085B reading lower than system pressure, a negative bias
error.

1E31-PDT-N084 measures this differential pressure and generates a trip signal
on high differential pressure corresponding to high steam flow, an indication
of a steam line break. From reference 3.2.1, the allowable value for this trip is

64 inwc. Half of this is due to elevating the pressure at the outer tap, half due
to the drop at the inner tap (Ref. 3.2.4).
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Therefore, 1E31-PT-NO8SA will read from O to 32 inches high as flow varies
from 0 to the allowable value. This must be treated as a positive bias error,
since it always makes the reading high.

Similarly, IE31-PT-NO85B will read from 0 to 32 inches low as flow varies
from O to the allowable value. This must be treated as a negative bias error.
Since this will cause an early trip, no credit will be taken for it, and the worst
case value will be used:

PM =432 inches
=+1.16 psi

The final source of process error arises from the fact that 1E31-PT-N085
actually measures differential pressure between the process and local ambient
pressure (psig). Since this loop does not have to work during accident
conditions (Section 2.0), no significant variation in local ambient pressure is
expected (Section 4.2), and no error will exist due to this effect.
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6.0 METHODOLOGY

6.1

6.2

6.3

6.4

Device Uncertainties

For each module, the uncertainty terms applicable to this application will be
specified and combined into the following module errors:

RA - reference accuracy
L - negative bias uncertainty
M - positive bias uncertainty
MTE - measurement and test equipment inaccuracies
D - drift
Loop Uncertainties

The random and bias components of:

PE - errors associated with the Primary Element
PM - errors in Process Measurement, and
IR - errors due to degradation in Insulation Resistance

will be quantified, the loop error equation given, and the device and loop
uncertainties combined to produce:

AL - SRSS of all device random uncertainties except {rift
Ly - The sum of all negative bias uncertainties
M, - The sum of all positive bias uncertainties
C. - SRSS of all measurement and test equipment i~ "ccuracies
used for calibration.
Do - SRSS of all drifts
Lu - SRSS( AL, CL, PE,PM )+ IR -L; + M.
Total Loop Uncertainty

The total loop uncertainty will be calculated using the reference 3.:. 1 equation:
TLU=LU + D,
Allowable Value

The allowable value for the loop will be calculated using the r  nce 3.1.1
equation:

AV=ALzLU
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6.5

6.6

6.7

6.8

6.9

Nominal Trip Setpoint

The nominal trip setpoint will be calculated using the reference 3.1.1 equation:
NTSP = AL £ TLU

Spurious Trip Aveidance

The probability of a spurious trip during normal plant operation using the Tech
Spec setpoint will be evaluated using the methodology of reference 3.1.1 and
calculated loop errors. Per reference 3.1.1, a 95% probability of no spurious trip
is acceptable.

LER Avoidance

The probability of exceeding the Tech Spec allowable value without a trip at the
tech spec setpoint will be evaluated using the methodology of reference 3.1.1 and

calculated loop errors. Per reference 3.1.1, a 90% probability of avoiding LERs is
acceptable.

Note: When considering the probability of a spurious trip, any late actuation will
be conservative. Similarly, when considering the probability of an LER, any early
actuation will be conservative. This means that single sided distributions are
appropriate for this evaluation. Per reference 3.1.1, a Z of 1.645 corresponds to a
probability of 95%. Similarly, a Z of 1.28 corresponds to a probability of 90%.

Nomenclature

The nomenclature of reference 3.1.1, Section 1.6, will be used. Errors associated
with the transmitter will be subscripted with a "1", errors associated with the trip
unit will be subscripted with a "2", while loop errors will be subscripted with an
"L". For example, D, would be the transmitter drift, D, would be the trip unit
drift, and D would be the loop drift.

Worst Case Loop

The equipment and environments for each loop are identical; therefore, no worst
case calculation is required.
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70 CALCULATION

7.1

Transmitter Uncertainties

Using the vendor data from Section 4.4:

URL =300 psig

SPAN =200 psi

RA, =+ 0.25% span (30)
= % (2/3)*(0.0025)*(200) psi
=+ 0.34 psi

Temperature effect is specified at maximum and minimum span (Section 4.5).
Maximum and minimum spans are 300 psi and 50 psi (Ref. 3.1.9). Using a linear
interpolation between these values for the temperature effect at 200 psi:

(CalSp-MinSp) = (X- TE @ Min Sp)

(Max Sp—-MinSp) (TE @ Max Sp — TE @ Min Sp)
(200-50) = (X-5.00)
(300 - 50) (1.25-5.00)

150%(-3.75) = 250X - 1250

X=(150*(-3.75)) + 1250

250

X=2.75

TE, = +2.75% Span/100°F (30)
= + (2/3)%(0.0275)*(200 psi)
=+ 3.67 psi/100°F

Temperature effect will be broken into TD (65-90°F per reference 3.1.1), TEN

(90-105°F, the balance of the normal range from Section 4.2). Per Section 2.0, no
accident conditions need to be addressed.

Therefore:
TD, =(3.67)*(25/100)
=+ 0.92 psi
TEN, =(3.67)*(15/100)

=2 0.56 psi
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Per reference 3.1.9, humidity has no effect on the sealed transmitter.
HE, = 0.00 psi
Radiation Drift (normal)

RD, =+ 0.00 psi Assumption 5.6

Per Section 4.6, the worst power supply variations are taken as + 4.0 volts.

PS; =2 0.005% span / volt variation (36)
=% (2/3)*(0.00005)*(200 psi)*(4 volts)
=+ 0.03 psi

Seismic Effect

SE, ==+ 0.00 psi Section 2.0
Overpressure Effect
OVP, = 3.0% URL for 2000 psi (36)  Assumption 5.5
=% (2/3)*(0.03)*(300 psi)
== 6.00 psi
Drift
DR, =+1.346% Span for 30 months
=+ (0.01346)*(200 psi)
=+2.70 psi

Summarizing for the transmitter:

A] =z SRSS(RA], TEN], PS[, SE], OVP])
=+ SRS§(0.34, 0.56, 0.03, 0.00, 6.00)
=+ 6.04 psi
L, =+0.0 psi
M, =-0.0 psi
Ci =+0.71 psi Assumption 5.2
D, =+ SRSS(DR,, TD))

=+ SRSS(2.70, 0.92) psi
=+ 2.86 psi
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7.2 Trip Unit Uncertainties

Using the vendor values from Section 4.5:

Span =200 psi
A, =+ 0.20% span
=+ (0.0020)*(200 psi)
=+ 0.40 psi
L =+0.00 psi
M, =-0.00 psi
C; =+0.50 psi Assumption 5.2
D, =+ 0.00 psi Assumption 5.7

7.3  Primary Element Accuracy

PE =+0.0 psi Assumption 5.10
7.4  Process Measurement Accuracy
PM =+].16 psi Assumption 5.11
7.5  Insulation Resistance Bias
IR =0.0 psi Assumption 5.8
7.6  Loop Uncertainties
Using the equations from reference 3.1.1 and the values from above:
AL  =zxSRSS(A}, Ay)
=+ SRSS(6.04, 0.40)
== 6.06 psi

Ly =L;+L;=-0.0psi
M, =M; +M,=+0.0 pSl

Ce =+ SRSS(C,, Cy)
=+ SRSS(0.71, 0.50)
=+ 0.87 psi
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7.8

Dy =% SRSS(D], Dz)
=+ SRSS5(2.86, 0.00)
=+ 2.86 psi

LU. =+SRSS(A., C.)+PM
=+ SRSS(6.06, 0.87) + 1.16
=+ 7.29 psi

Total Loop Uncertainty

TLU =LU.+Dy
=7.29 +2.86
=+10.15 psi

Allowable Value

AV =AL+LU,
=50+7.29
=57.29 psig

The Technical Specification Allowable Value of > 53.0 psig, is non-conservative
with respect to the calculated AV value.

Based on the reference 3.1.1, section 7, statistical techniques may be considered to
reduce margin. Because the setpoint is approached from only one direction and
there is no increasing setpoint, the setpoint errors (LU) have a single side of
interest and may be reduced by a factor of 1.645 / 2 to maintain a 95% probability
of a trip.

LU =((LU.-PM)*1.645/2) + PM.
=((7.29- 1.16)* 0.8225) + 1.16
=5.05+ 1.16
=+621 psi

AV’ =50+6.21
=56.21 psig

The calculated AV dees not support the existing Technical Specification
Allowable Value of > 53.0 psig. Therefore a new technical specification
allowable value of > 57 psig is recommended.




“—=~ ENTERGY

——

CALCULATION SHEET

SHEET_ 25  OF 41 _

CALCULATION NO.___JC-Q1E31-N685-1 REV._ 1
7.9  Nominal Trip Setpoint
NTSP =AL + TLU
=50 psig + 10.15 psi
=60.15 psig

7.10

The Technical Specification NTSP of > 60.0 psig, is non-conservative with
respect to the calculated NTSP value.

Per Section 7 of reference 3.1.1, TLU may be reduced by using the single-sided
distribution and SRSS (LU,Dy) methods. Therefore:

TLU" =(1.645/2)(SRSS(LU., D))
= (0.8225)(SRSS((7.29 - 1.16), 2.86)) +1.16

=+6.73 psig
Recalculating NTSP
NTSP' = AL + TLU'

=50+6.73

=56.73 psig

The Technical Specification NTSP and plant setpoint of 60 psig is conservative
with respect to the calculated value.

Spurious Trip Avoidance

Z = ABS(NTSP - Xr) / SRSS(Sigma,, Sigma; ) where:
Sigma; = (1/n)*(SRSS((LU’s- PM), Dy))+ PM Ref. 3.1.1
n =2 Assumption 5.1
Sigma; = (1/2)*(SRSS((6.21 - 1.16), 2.86)) + 1.16
=4.07

Reference 3.2.5 notes that the RCIC turbine steam input pressure in the LP (Low
Pressure) Condition cannot fall below 135 psig. Trips below this limit would not
be considered spurious since there is no longer any need for the RCIC turbine.

Xr =135 psi

The confidence of this X7 is high; therefore, the appropriate value of Sigmay is
Zero.

SigmaN =0.00
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Using the equations from reference 3.1.1 and the NTSP from Section 2.0:

v4 = ABS(NTSP - X7) / SRSS(Sigmay, Sigma;) Ref. 3.1.1
z = ABS(60 - 135) / SRSS(0.00, 4.07)
= 18.42

This is above the Section 6.6 minimum acceptable Z value of 1.645 for 95%.
7.11 LER Avoidance

Using the recommended AV of 57 psig from section 7.8:

Z = ABS(AV- NTSP)/ 1/n*SRSS(Ar, Ci, D)  Ref. 3.1.1
= ABS(57 - 60) / 2 SRSS(6.06, 0.87, 2.86)
=0.88

This is below the Section 6.7 minimum acceptable Z value of 1.28 for 90%.
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7.12  As-Left Tolerance

Note: For the purposes of calculating ALT, the actual MTE values, MTE,.y and

MTE;.,,, are used.

ALTy — Transmitter TSTF-493 Calculation

MTE cq = +0.71 psi Assumption 5.2
ALTr = =+ SRSS (RA|, MTE )
= =+ SRSS (0.34,0.71) psi
= £0.79 psi
Converting to loop current:
ALTr = £(0.79 psi/200 psi)*16 mA
= +0.06 mA

ALTrcq — Transmitter As-Left Tolerance for Calibration Procedures

In field calibration procedures, use only the Reference Accuracy (RA) for
establishing the Transmitter ALT.

ALTTcaI = RA[ = 10.34 pSl

Converting to loop current:

ALTrca = £(0.34 psi/200 psi) * 16 mA
= +0.03 mA

The current calibration setting tolerance for the transmitter is + 0.04 mA,
which is conservative to the TSTF-493 required value. Because of
perceived difficulty in calibration to the derived value, the current ALT is
retained.

ALTrcq = +0.04 mA

ALTryy — Trip Unit TSTF-493 Calculation

MTEj = £0.13 psi Assumption 5.2

ALTmy = = SRSS (A, MTE;,)
= =+ SRSS (0.40, 0.13)
= +0.42 psi
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Converting to loop current:

ALTry =+ (0.42 psi/200 psi) * 16 mA
=+0.03 mA

ALTrycal — Trip Unit for Calibration Procedures

In field calibration procedures, use only the Reference Accuracy (RA) for
establishing the Trip Unit ALT.

ALTTuca = A
= £0.40 psi
Converting to loop current:
ALT1ycal = +(0.40 psi/200 psi) * 16 mA

= +0.03 mA
7.13  As-Found Tolerance (AFT)

AFTt— Transmitter TSTF-493 Calculation

For calculating AFTr, the actual MTE value is used:

AFTy = £ SRSS (RA{, MTE ey, D)) psi
= SRSS (0.34, 0.71, 2.86) psi
+2.97 psi

Converting to loop current:

AFTr = £(2.97 psi/200 psi) * 16 mA
= +024mA

AFTrca — Transmitter As-Found Parameter for Field Procedures

Il

Defining AFTrca, the value used in calibration procedures for monitoring

performance:

Surveillance Interval = 30 Months

DR; = £2.70 psi

AFTreq = DR,
= +2.70 psi
= £(2.70 psi/200 psi) * 16 mA
= +022mA

AFTqyy — Trip Unit TSTF-493 Calculation

The surveillance period for the trip units is 115 days.
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Using vendor data,

AFTy = 2 SRSS (Az, MTE;c, Dy)
+ SRSS (0.40, 0.13, 0) psi
= +0.42 psi

Converting to loop current:

AFTyy = +(0.42 psi/200 psi) * 16 mA
= £0.03mA

AFTryca — Trip Unit As-Found Parameter for Field Procedures

Surveillance Interval = 115 Days

D, = %0.00 psi
Because there is no drift value for the trip unit, AFTrycq Will be set equal
to AFTyy.
AFTryca = AFTw
= +0.42psi
= £(0.42 psi/200psi) * 16 mA
= +0.03mA

7.14 Loop Tolerances
ALTL - As-Left Loop Tolerance

ALTL = + SRSS (ALTTcah ALTTUcal)
+ SRSS (0.34, 0.40) psi

+ 0.52 psi

* (0.52 psi/200 psi) * 16 mA
= +0.04 mA

i

AFT\ - As-Found Loop Tolerance

AFT, = *SRSS (AFTr,, AFT TUcal)
= <8RSS (2.70, 0.42) psi

+2.73 psi

% (2.73 psi/200 psi) * 16 mA

+0.22 mA

[
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8.0 CONCLUSION

The Technical Specification allowable value is non conservative with respect to the

calculated values. The Technical Specification NTSP is conservative with respect to the

calculated values. Using the recommended AV yields unfavorable LER avoidance.

SUMMARY OF RESULTS
SYSTEM E31
LOOP NUMBERS N685A,B
TOTAL LOOP UNCERTAINTY +6.73 psi
LOOP UNCERTAINTY +6.21 psi
DRIFT ALLOWANCE +2.86 psi
M&TE + 0.87 psi
SPECIFIED (psig) CALCULATED (psig)
Design Limit 50 -
Allowable Value >53 56.21
2 57**
Nominal Trip Setpoint > 60 56.73

** Recommended value

Summary of Calibration Tolerances

Transmitter As-Left Tolerance TSTF-493 (ALTy) +0.06 mA
Transmitter ALT Cal (ALTrca)) +0.04 mA |
Trip Unit As-Left Tolerance TSTF-493 (ALTqy) +0.03 mA |
Trip Unit ALT Cal (ALTrycq) +0.03 mA
Transmitter AFT TSTF-493 (AFTy) +0.24 mA
Transmitter AFT Cal (AFTr.q) +0.22 mA

Trip Unit AFT TSTF-493 (AFTy) +0.03 mA

Trip Unit AFT Cal (AFTyca) +0.03 mA
As-Left Loop Tolerance (ALT,) +0.52 psi
As-Left Loop Tolerance (ALT)) +0.04 mA
As-Found Loop Tolerance (AFT|) +2.73 psi
As-Found Loop Tolerance (AFT}) +0.22 mA
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IDENTIFICATION: DISCIPLINE:

Document Title: Instrument Loop Uncertainty and Setpoint Determination for System E31 |CICivil/Structural

Loop N685 RCIC Turbine Isolation on Low Inlet Steam Pressure Electrical
Doc. No.: JC-QIE31-N685-1 Rev. | QA Cat.: SR Ri&c
Verifi Robin Smith See AS for signature (OMechanical
erifier: . :
Print Sign Date [JNuclear
Manager authorization for ClOther
supervisor performing
Verification,
K wNa
Print Sign Date
METHOD OF VERIFICATION:
Design Review [X] Alternate Calculations [] Qualification Test (]

The following basic questions are addressed as applicable, during the performance of any design verification. [ANSI
N45.2.11 - 1974] [NP] [QAPD, Part II, Section 3] [ NQA-1-1994, Part II, BR 3, Supplement 3s-1].

NOTE The reviewer can use the “Comments/Continuation sheet” at the end for entering any
comment/resolution along with the appropriate question number. Additional items with new question
numbers can also be entered.

1. Design Inputs — Were the inputs correctly selected and incorporated into the design?

(Design inputs include design bases, plant operational conditions, performance requirements, regulatory
requirements and commitments, codes, standards, field data, etc. All information used as design inputs should
have been reviewed and approved by the responsible design organization, as applicable.

All inputs need to be retrievable or excerpts of documents used should be attached.

See site specific design input procedures for guidance in identifying inputs.)
Yes No O N/A O

2, Assumptions — Are assumptions necessary to perform the design activity adequately described and reasonable?
Where necessary, are assumptions identified for subsequent re-verification when the detailed activities are completed?
Are the latest applicable revisions of design documents utilized?

Yes X No [J N/A O

3. Quality Assurance — Are the appropriate quality and quality assurance requirements specified?
Yes (3 Ne O N/A O
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4. Codes, Standards and Regulatory Requirements — Are the applicable codes, standards and regulatory
requirements, including issue and addenda properly identified and are their requirements for design met?

Yes @ No (O N/A O

DESIGN VERIFICATION CHECKLIST

5. Construction and Operating Experience — Have applicable construction and operating experience been
considered?

Yes No O N/A B

6. Interfaces — Have the design interface requirements been satisfied and documented?
Yes OJ No J N/A

7. Methods — Was an appropriate design or analytical (for calculations) method used?
Yes No O N/A O

8. Design Outputs — Is the output reasonable compared to the inputs?
Yes ® No[J N/A O

9. Parts, Equipment and Processes — Are the specified parts, equipment, and processes suitable for the
required application?
Yes O No [ N/A R

10. Materials Compatibility — Are the specified materials compatible with each other and the design
environmental conditions to which the material will be exposed?
Yes O No [ NA R

1. Maintenance requirements — Have adequate maintenance features and requirements been specified?
Yes J No N/A R

12 Accessibility for Maintenance — Are accessibility and other design provisions adequate for performance of
needed maintenance and repair?

Yes O No J NA B

13. Accessibility for In-service Inspection - Has adequate accessibility been provided to perform the in-
service inspection expected to be required during the plant life?
Yes O No [ NA K

14. Radiation Exposure — Has the design properly considered radiation exposure to the public and plant
personnel?

Yes[J No O N/A B

15. Acceptance Criteria — Are the acceptance criteria incorporated in the design documents sufficient to allow
verification that design requirements have been satisfactorily accomplished?
Yes No O NA O

16. Test Requirements — Have adequate pre-operational and subsequent periodic test requirements been
appropriately specified?
Yes [J No J NA R
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17. Handling, Storage, Cleaning and Shipping — Are adequate handling, storage, cleaning and shipping
requirements specified?
Yes J No O N/A B
18. Identification Requirements — Are adequate identification requirements specified?
Yes (J No O NA K
19. Records and Documentation — Are requirements for record preparation, review, approval, retention, etc.,

adequately specified? Are all documents prepared in a clear legible manner suitable for microfilming and/or other
documentation storage method? Have all impacted documents been identified for update as necessary?

Yes No [J NA O

20. Software Quality Assurance- ENN sites: For a calculation that utilized software applications (e.g.,
GOTHIC, SYMCORD), was it properly verified and validated in accordance with EN- IT-104 or previous
site SQA Program?
ENS sites: This is an EN-IT-104 task. However, per ENS-DC-126, for exempt software, was it verified in
the calculation?
Yes J Neo J NA R

21, Has adverse impact on peripheral components and systems, outside the boundary of the document being

verified, been considered?
Yes J No O NA R
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Comments / Continuation Sheet
Question Comments Resolution Initial/Date
? Density-related PM error should be Incorporated. (This section moved to RS /9-14-12

determined in Assumption 5.14 for normal
conditions.

5.11).
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SHEET 1 OF 1
Department /
co':'"mm Reviewer | Discipline / Comment Cogoalr:m Resolution R .2::: od
o- Program
Owner's Review Comments to JC-Q1E31-N685-1 (EC 39554)
General issues
1 R. EXCEL Section 2: There is no basis 8/10/12 | The subject paragraph was not affected 09/26/12
Hannigan Services reference for the Design Basis by this revision of the calculation and is
Corp. Events statement listed in Section not required to be updated. The 2nd
2, Nged to add a cross-reference sentence of the paragraph is basically
for this. Should also check stating that the suppression pool heatup
accident analyses and confirm the caused by RCIC operation has an
events credited. insignificant affect on the surrounding
environment.

That whole paragraph under
‘Design Basis Event (DBE)" is
confusing and poorly written. |
realize it may be out of Enercon’s
scope but it would be nice to
rework it.

Paragraph under ‘Design Basis
Event (DBE)" - What value does
the 2™ sentence provide? It
appears that the 2™ sentence is
supposed to be the justification for
the next sentence stating that
these instruments do not have to
operate under accident conditions
but it isn't clear. Again, this may
be out of Enercon's scope.

EN-DC-115, Rev. 10
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Department /
Comment N Comment . Date
No. Reviewer | Discipline/ Comment Date Resolution Resolved
Program
ner’ i 0! 1-N6: 5.
2 R. EXCEL Section 2.0 - 2™ paragraph under | 8/10/12 | Defined SSE. At GGNS SE in normally | 09/26/12
Hannigan Services Design Basis Events — prior to addressed under DBE.
Corp. using terms QF1 and SSE
consider defining them.
Also, is this paragraph supposed
to be under the “Design Basis
Event (DBE)” heading or is it a
separate subject, i.e. “Seismic
Requirements"? | realize that
may change based on new
direction from 8/16/2 telecon.
3 R. EXCEL Section 2.0 - last paragraph — if 8/10/12 | Added (AL) after design limit. Thisis | 09/26/12
Hannigan Services the 50 psig Design Limit is going an adequate method of noting this.
Corp. to be used to replace the pravious

Analytical then it should be clearly
stated in this section. If so then
for the remainder of the
calculation you should use the
term Design Limit or “DL".

Also, for this section consider not
listing the previous AV & NTSP
but rather state that this revision
will establish new AV & NTSP in
association with the 24 Month
Project. We know that there are
going to be AV and possibly
NTSP changes so might as well
state it here.

Also, is this paragraph still a sub-
part under the heading “Design
Basis Event (DBE)” or should
there should be a new heading?

This calculation is consistent with
GGNS setpoint calculation format.
Generally AL and technical
specification values are identified after
DBE.

EN-DC-115, Rev. 10
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Department /
Comment . s Comment Date
No. Reviewer | Discipline/ Comment Date Resolution Resolved
Program
ner’ i my C E
4 R. EXCEL Reference 3.1.9 - need to correct 8/10112 | Changed reference 460000944 to 09/26/12
Hannigan Services 10 460002635. 460002635.
Corp.
5 R. EXCEL Section 4.2 - The TID rad dose 8/10/12 | Incorporated. 09/26/12
Hannigan Services far Zone N-068 has baen
Cormp. changed in E100.0 Rev. 7 to
3.1E3 Rads.
The dose rate has been changed
in £100.0 Rev. 7 to 0.011 Rad/hr.
6 R. EXCEL Section 4.3 - The temperature for 8/10112 | Incorporated. 09/26/12
Hannigan Services Zone N-028 has been changed in
Corp. E100.0 Rev. 7 to 69 - 90F.
7 R. EXCEL Section 4.4 — Process Head 8/10112 | The process head stated in the 09/26/12
Hannigan Services Correction referenced in this calculation agrees with reference 3.1.8.
Corp. section differs from that in Ref No change required.
3.1.8 (surv test 06-IC-1E31-R-
1016). The head correction for
1E31-PT-N0OB5A & B is
+2.1/+13.3 psi in surv test vs.
+2.4/+14.5 psi in calc.
8 R. EXCEL Section 4.4 - Need to redo 8/10/12 | Incorporated the new guidelines 09/26/12
Hannigan Services Rosemount transmitter concerning Rosemount transmitter
Corp. uncertainties based on new confidence levels into the calculation.
direction regarding 20/30 values.
This should help knock down the
Overpressure Uncertainty.

EN-DC-115, Rev. 10
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Department /
Cor;:em Reviewer | Discipline/ Comment COE;\;:\:M Resolution Reg:::e d
Program
Vi m 1 1 (EC 39
9 R. EXCEL Section 4.7 — When referring to 8/10/12 | Revised tag numbers in section 4.7. 09/26/12
Hannigan Services the transmitters be consistent with
Corp. the tag name - if you are going to
express it as 1E31-PT-NO85A & B
then use the same tag id
throughout the step and the rest
of the calc.
Same for trip units — be consistent
with tag names.
10 R. EXCEL Section 5.1- Modify/remove as 8/10112 | Incorporated based on new guidelines. | 09/26/12
Hannigan Services per new direction regarding
Corp. Rosemount transmitter
uncertainty.
1 R. EXCEL Section 5.3 - Why are you using 8/10/12 | Any gains in using different values for 09/26/12
Hannigan | Services the 4 volts if both power supplies power supply effect is negligible since
Com. have been replaced with the the total power supply effect is 0.03 psi
better converters? currently.
12 R. EXCEL Section 5.14 ~ When you are 8/10/12 | This technique is applied to the A loop | 09/26/12
Hannigan Services computing the Max & Min Static only because the transmitter is located
Corp. Head Conditions it appears as above the penetration as explained in
though you have sensing lines section 5.14.1. (This section moved to
that are seeing 0 psig in one 5.11).
section and 1150 psig in an
adjacent connected section. That
isn't possible. Do you really mean
to do that?

EN-DC-115, Rev. 10
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Comzent Reviewer | Discipline / Comment Coanal:leent Resolution ReZ::: ed
Program
Reyi J - -1
13 R. EXCEL Section 5.14 - For the loop 8/10/12 | Thisis explained in section 5.14.1 in 09/26/12
Hannigan Services NOBSA & B PM value at the the paragraph preceding the actual
Corp. bottom of the table explain how calculations. This is an adequate
you derived those values from the method of presenting this material.
table and exactly what these (This section moved to 5.11),
values mean - it isn't clear. |
figured it out but you might want
to just add how you came up with
the value.
14 R. EXCEL Section 7.1 — The TD, 8/10/12 | JS09 section 3.2.3 (65F ~ 90F). 09/26/12
Hannigan Services temperature effact should be 60F
Corp. to 90F - not 65F to 90F. This will
affect TD1, D1, and DL
computations.
15 R. EXCEL Section 7.1 - Need to redo 8/10/112 | Incorporated the new guidelines 09/26/12
Hannigan Services Rosemount transmitter concerning Rosemount transmitter
Corp. uncertainties based on new confidence levels into the calculation.
direction regarding 20/30 values.
This should help knock down the
Overpressure Uncertainty.
16 R. EXCEL Section 7.1 - Delete seismic from 8/10M12 | Incorp d the new guideli 09/26/12
Hannigan Services A1 computation per new direction. concerning SE into the calculation.
Corp.

EN-DC-115, Rev. 10
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Department /
Cot:ment Reviewer | Discipline / Comment Colr;a T:m Resolution R eZ::: ed
o Program
Ow Vil C - 3
17 R. EXCEL Section 7.8 - If we adopt the 8/10/12 | See response to item 3. 09/26/12
Hannigan Services Design Limit then replace AL with
Corp. DL.
Also, should we change the
approach to go from saying that
the AV is non-conservative to
saying that we are establishing a
new AV in association with the 24
Month Project? This may be
outside your scope or diraction —
if so disregard.
18 R. EXCEL Section 7.9 ~ If we adopt the 8/10/12 See response to item 3. 09/26/12
Hannigan Services Design Limit then replace AL with
Corp. DL.
19 R. EXCEL Section 7.10 ~ in the sentence 81012 | Incorporated. 09/26/12
Hannigan Services starting with “Reference 3.2.5
Comp. notes...” define term “LP” before
using it.
20 R. EXCEL Section 8.0 - The AV will 8/10/12 | GGNS to determine. Left as is, 09/26/12
Hannigan Services definitely be exceeded although
Com. you may be ok with the NTSP.
Would it be better to say in this
section that new AV and NTSP
values are being generated to
support the 24 Month Projec?

EN-DC-115, Rev. 10
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SECTION 1: PURPOSE

The purpose of this engineering standard is to provide the user with the basic termineology and
methodology to be empioyed in the generation of instrument loop uncertainty and setpoint

calculations at GGNS. This standard, when used in conjunction MW
EDP-032, will promote uniformity in instrument loop uncertainty setpoint calculations
gencrated by Design Engineering.

(EN-0¢-209

SECTION 2: SCOPE and ORGANIZATION

This standard is based on 1SA RP67.04 Part 11, 1994, - Methodologies for the Determination

Methodologes for the Determination
of Setpoints for Nuclear Safety-Related Instrumentation and NEDC 3 1336P-A, 1996, - General

Electric Instrument Setpoint Methodology.
The topical areas listed below are discussed in the following sections of this document:
. Tennhnlogywbcnsedinﬂmgenemﬁonofinscumemloopmmmyandsetpoim
calculations (Section 3)
®  Methodology to be used in the generation of setpoint calculations for Nuclear Safety-
Related Instrumentation which arc addressed in the GGNS Technical Specifications
(Section 4)
*  Mcthodology to be used in the generation of setpoint calculations for Nuclear Safety-
Related Instrumentation which do not form a part of the GGNS Technical Specifications
(Section 5)

e Methodology to be used in the generation of general instrument indication uncertainty
calculations (Section 6)

*  Methods to be used to increase calculated margins (Section 7)

®  Methodology for determining the probability of Spurious Trips and the probability of
occurrence of events which would result in Licensee Event Reports (Appendix A)

*  Analytical techniques for determining possible measurement uncertainty effects due to
specific process variations (Appendix B)

®  Analytical techniques for determining possible measurement uncertainty due to degraded
loop insulation resistance (Appendix C)
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Repeatability

Repeatability is defined as the closeness of agreement among a number of
consecutive measurements of the output for the same value of the input under the
same operating conditions approaching from the same direction, for full range
transverses. [Ref. 8.2)

Temperature Effects - TE

Temperature Effects are defined as the changes in the input/output relationship of a
device due to fluctuations in the ambient temperature to which the device is exposed.

This effect may only be assumed to be applicable for temperature variations outside
the assumed normal calibration temperature range of 65°F to 90°F (i.e. from the
minimum expected ambient temperature to 65°F or from 90°F up to the maximum
expected ambicnt temperature). The cffects of temperature variations within the
calibration temperature band must be addressed under Temperature Drift effects (See
Section 3.2.12). [Ref. 8.3]

Humidity Effects - HE

Humidity Effects are defined as the changes in the input/output relationship of a
device due to fluctuations in the ambient humidity levels to which the device is
exposed. [Ref. 8.3]

Seismic Effects are defined as the changes in the input/output relationship of a device due to
the effects of seismic vibrations during or after a seismic event. [Ref. 8.3] Consi n of
seismic effects is not required in Grand Gulf setpoint or indIcattom uncertainty calculations.
A Safe Shutdown Earthquake (SSE) occurring concurrently with a Design Basis Event
(DBE) is not considered credible. [Ref. 8.7] If an SSE or OBE were to occur, the plant is
required to promptly shutdown. [Ref. 8.11] Prior to re-start, affected transmitters must be
re-calibrated. [Ref. 8.7] Seismic Effect errors for seismic events below the OBE threshold
are considered insignificant because the OBE threshold is very low (0.075g).

3.2.6 Radiation Effects - RE

Radiation Effects are defined as the changes in the input/output relationship of a
device due to radiation exposure considering both the dose rate and total dose.
[Ref. 8.3)



Engineering Change Mark-up Continuation Sheet

Beftore View [ | EC #:39605 Page 3of 7
DOC #: JS09 SHT #0 REV 1

STANDARD NO.: GGNS-1S-09
REVISION: |
PAGE 8 of 32

3.2.7 Power Supply Effects - PS

Power Supply Effects are defined as the changes in the input/output relationship of a
device due to fluctuations in the power supply feeding the device. Voltage and/or
frequency fluctuations may result in Power Supply Effects. [Ref. 8.1]

3.2.8 Static Pressure Effect - SPE

-Static Pressure Effect is defined as the uncertainty introduced in differential pressure
instruments which are calibrated at a static pressure that is different from the normal
operating pressure. SPE may affect both the span and zero of the instrument.

3.2.9 Overpressure Effects - QVP

Overpressure Effects are defined as the changes in the inputioutput relationship of a
pmmsemingdeviceaﬁermpomwpmeesspmmmemofiuspeciﬁed
Upper Range Limit.

3.2.10 Device Drift - DR

Drift is defined asjan undesired change in output over a period of time

where change 1s unrelated to the input, environment or load. [Ref 8.1]
Uncertainty due to drift is dependent on the calibration frequency of the
device. JDrift values can be based on published vendor specifications or the
values can be determined based on statistical analysis of as-found/as-left
calibration data per ECH-NE-08-00015 and EPRI TR-103335 rev 1.
T —

3.2.11 Radiation Drift - RD

Radiation Drift is defined as the time dependant change in the input/output
relationship of a device that can be directly related to radiation exposure.

3.2.12 Temperature Drift - TD

Temperature Drift is defined as the change in the input/output relationship of a device
due to ambient temperature swings over a calibration period.
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Temperature Drift effects may be assumed o be applicable only over the expected
range of temperature during calibration (typically 65°F to 90°F). The possible
uncertainty due to temperature variations outside this range is addressed under
Temperature Effects. (See Section 3.2.3) [Ref. 8.3]

3.2.13 Measurement and Test Equipment Effects - MTE

Measurement and Test Equipment Effects are defined as those
uncertainties introduced into a device as a result of the uncertainties
associated with the equipment used to calibrate the device.
can be based on published specifications of the test equipment. When
confirmed to be conservative MTE can be also set equal to either the
reference accuracy or the tolerance specified in the calibration procedure
(whichever is larger).

3.3 Loop Specific Random Uncertainty Terms

3.3.1 Loop Device Uncertainty - A,

The Loop Device Uncertainty is defined as the square root sum of the squares (SRSS)
of all the individual Device Uncertainty terms for a given instrument loap. [Ref. 8.3)

3.3.2 Loop Calibration Uncertainty - C,

The Loop Calibration Uncertainty is defined as the SRSS of all the Measurement and
Test Equipment effects that may be incurred during calibration of each of the devices
ina given loop. [Ref. 8.3]

3.3.3 LoopDrift - D,
TheLoopDﬁﬂisdeﬁnedastheSRSSoftheallmedriﬁhemsforeachoﬂheloop

devices. The Loop Drift includes (as applicable) allowances for Device Drift,
Temperature Drift, and Radiation Drift for each device in the loop. [Ref. 8.3]

3.3.4 Process Measuremnent Uncertainty - PM

Process Measurement Uncertainties are those uncertainties that may be introduced in
an instrument loop due to limitations in modeling the physical system; or more
commonly, those uncertainties introduced in an instrument loop due to fluctuations in
the process for which the loop instrumentation cannot automatically com
(see Appendix B) For the Reactor water level setpoint calculations, the
ensity changes in the reactor vessel do not need to be considered when
calculating PM error. Per NEDC 31336, only the density changes in the
reference and variable legs need to be considered.
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4.6 Spurious Trip and LER Avoidance Analysis
A Spurious Trip and LER Avoidance Analysis must be performed as described in Appendix A to
demonstrate the acceptability of the setpoint margins. These analyses must be performed for the
setpoint that is employed in the field. These analyses are not required for calculated setpoints
that are not to be implemented in the field.

4.7 Calculation of As-Left Tolerance — ALT [Ref. 8.9]

For the purposes of calculating the ALT, actual (published) MTE values are used instead of using the
assumption that MTE = RA. (Section 4.1.2)

ALT = +SRSS (RA, MTE)
Since a smaller ALT is more conservative it is acceptable to ignore MTE and simplify the equation.
ALT =RA
4.8 Calculation of As-Found Tolerance — AFT [Ref. 8.9]

For the purposes of calculating the AFT, the actual (published) MTE value is used instead of the
assumption that MTE = RA.

AFT = +SRSS (RA, MTE, DR)
Drift values determined by statistical analysis of historical as-found/as-left calibration data is
actually a combination of RA, MTE and DR because there is no deterministic method to separate
these individual components. The AFT equation can therefore be simplified when statistically
derived drift values are utilized.
AFT = +DR
4.9 As-Left Loop Tolerance and As-Found Loop Tolerance [Ref. 8.9]

The equation for As-Left Loop Tolerance would be:

ALT. = +SRSS (ALTcat, ALT2cay, ..., ALTxca)
The equation for As-Found Loop Tolerance would be:

AFTy = +SRSS (AFT cat, AFT2cq, ..., AFTxcal)
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TLYU = LU?O-R!-LBias

(P4
SECTION 7. METHODS FOR INCREASING CALCULATED MARGINS

6.3 Calculation of Total Loop Unceﬂai;g:_’[’l;!;,__)

Calculations generated using the methodology presented in this standard may, due to the in-
depth treatment of the uncertainty terms, generate setpoint and instrument uncertainty estimates
which are more conservative than previously calculated values.

Ifin the generation of setpoints and loop Allowable Values, a large difference is noted between
the existing and calculated values, various techniques should be considered to isolate and
possibly reduce these differences if appropriate.

[n certain cases, the following may be valid techniques to reduce calculated uncertainty terms:

7.1 Review the environmental limits to reduce them as necessary to reflect only the specific
event requirements for which the device is required to function.

7.2 Review the value used for Insulation Resistance Effects to ensure that it is not overly
conservative

7.3 Review the Measurement & Test Equipment values used in the calculation as a term to be
reduced, especially if the M&TE values have been assumed to be equal to the Reference
Accuracy of the individual loop devices.

7.4 A Single-sided Distribution approach to the uncertainty may be considered, depending on
the spplication. This approach may not be applicable to all setpoints due to the possible
impact on operational margins or other system setpoints. Note, if this approach is
employed, all data should be normalized for Single-Sided Distribution. With the 2 data
applied to Single-Sided Distribution, the accuracy will exceed the 95% confidence level.
(See Reference 8.3)

7.5 The Total Loop Uncertainty may be reduced using the square root sum of the squares
approach to combine the Loop Uncertainty and the Loop Drift. Generally, this approach
should be avoided since it minimizes the margin between the loop Allowable Value and
the Nominal Trip Setpoint. Values calculated using this approach should be reviewed to
ensure adequate margin exists between the Nominal Trip Setpoint and the Allowable
Vatue.

7.6 Drift values determined by statistical analysis of historical as-found/as-left calibration data is
actually a combination of RA, MTE and DR because there is no deterministic method to

separate these individual components. If additional NTSP margin is required, this can be
credited and the RA and MTE values can be set equal to zero.
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SECTION 1: PURPOSE

The purpose of this engineering standard is to provide the user with the basic terminology and
methodology to be employed in the generation of instrument loop uncertainty and setpoint
calculations at GGNS. This standard, when used in conjunction with Desktop Procedure
EDP-032, will promote uniformity in instrument loop uncertainty and setpoint calculations
generated by Design Engineering.

SECTION 2: SCOPE and ORGANIZATION

This standard is based on ISA RP67.04 Part II, 1994, - Methodologies for the Determination
of Setpoints for Nuclear Safety-Related Instrumentation and NEDC 31336P-A, 1996, - General
Electric Instrument Setpoint Methodology.

The topical areas listed below are discussed in the following sections of this document:

¢  Terminology to be used in the generation of instrument loop uncertainty and setpoint
calculations (Section 3)

e  Methodology to be used in the generation of setpoint calculations for Nuclear Safety-
Related Instrumentation which are addressed in the GGNS Technical Specifications
(Section 4)

e  Methodology to be used in the generation of setpoint calculations for Nuclear Safety-
Related Instrumentation which do not form a part of the GGNS Technical Specifications
(Section 5)

e  Methodology to be used in the generation of general instrument indication uncertainty
calculations (Section 6)

e  Methods to be used to increase calculated margins (Section 7)

e  Methodology for determining the probability of Spurious Trips and the probability of
occurrence of events which would result in Licensee Event Reports (Appendix A)

e  Analytical techniques for determining possible measurement uncertainty effects due to
specific process variations (Appendix B)

e  Analytical techniques for determining possible measurement uncertainty due to degraded
loop insulation resistance (Appendix C)
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SECTION 3: DEFINITIONS and TERMINOLOGY

3.1 General Terminology

3.1

3.12

3.13

Allowable Value - AV

A limiting value that the trip setpoint may have when tested periodically, beyond
which appropriate action shall be taken. [Ref. 8.1]

Analytical Limit - AL

The value of the sensed process variable established as part of the safety analysis
prior to or at the point that a desired action is to be initiated to prevent the safety
process variable from reaching the associated Licensing Safety Limit. [Ref. 8.3]

Abnormally Distributed Uncertainty - F

A term used to denote uncertainties that do not have a normal distribution. This type
of uncertainty is treated as a bias against both the positive and negative components
of a module’s uncertainty [Ref. 8.1]

Bias

A Bias is a component of uncertainty that consistently has the same algebraic sign,

and is expressed as an estimated limit of error. [Ref. 8.1}

Positive Bias - M

A Positive Bias is a known error in process measurement that consistently has a
known positive value with respect to the process variable.

Negative Bias - L

A Negative Bias is a known error in process measurement that consistently has a
known negative value with respect to the process variable.

Bias terms should only be accounted for if the bias acts in a conservative direction
with respect to the calculated variable.
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3.1.7

3.1.8

3.19

3.1.10

3.1.11
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Design Basis Event - DBE

The limiting abnormal transient or an accident which is analyzed using the analytical
limit value for the setpoint to determine the bounding value of a process variable.
[Ref. 8.3)

Licensee Event Report - LER

A report which must be filed with the NRC by the utility when a Tech. Spec. limit is
known to be exceeded, as required by 10CFR50.73. [Ref. 8.3]

Licensing Safety Limit - LSL

The limit on a safety process variable that is established by licensing requirements to
provide conservative protection for the integrity of physical barriers that guard against
uncontrolled release of radioactivity. [Ref. 8.3]

Limiting Normal Operating Transient - X

The most severe transient event affecting a process variable during normal operation
for which trip initiation is to be avoided. [Ref. 8.3]

Process Limit - PL

The Process Limit is the limiting process value (maximum or minimum) required for
proper system operation. (e.g. pump net positive suction head and min. flow
requirements may be loop Process Limits)

Span

Span is defined as the algebraic difference between the upper and lower values of a
calibrated range. [Ref. 8.1]

Trip Environment

The environment that exists up to and including the time when the instrument channel
performs its initial safety (trip) function during an event. [Ref. 8.3]
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3.1.12 Upper Range Limit - URL

Upper Range Limit is defined as the maximum value of the process variable that a
device can accurately measure. [Ref. 8.2]

3.2 Device Specific Random Uncertainty Terms

3.2

322

.Device Uncertainty - A,

The Device Uncertainty is defined as the square root sum of the squares (SRSS) of ail
the applicable individual components of uncertainty associated with a given device.
(i.e. the SRSS of the uncertainty effects listed in Sections 3.2.2 - 3.2.9) [Ref. 8.3]

Reference Accuracy - RA

Reference Accuracy (or Accuracy Rating) is a number or quantity that defines a limit
that errors will not exceed when a device is used under specified operating conditions.
Reference accuracy includes, as applicable, the combined effects of: deadband,
hysteresis, linearity and/or repeatability. [Ref. 8.2]

Deadband

Deadband is defined as the range through which an input can be varied without
initiating an observable response at the output (usually expressed in percent of span).
[Ref. 8.2]

Hysteresis

Hysteresis is defined as that property of an element evidenced by the dependence of
the value of the output, for a given excursion of the input, upon the history of prior
excursions and the direction of the current transverse. [Ref. 8.2]

Lineari
Linearity is defined as the maximum deviation of the calibration curve (average of the

upscale and downscale readings) from a straight line which is so positioned as to
minimize the maximum deviation. [Ref. 8.2]



323

324

325

326

STANDARD NO.: GGNS-JS-09
REVISION: | |
PAGE 7 of 32

Repeatability

Repeatability is defined as the closeness of agreement among a number of
consecutive measurements of the output for the same value of the input under the
same operating conditions approaching from the same direction, for full range
transverses. [Ref. 8.2]

Temperature Effects - TE

Temperature Effects are defined as the changes in ﬂ1e in]ﬁut/odtput relationship of a
device due to fluctuations in the ambient temperature to which the device is exposed.

This effect may only be assumed to be applicable for temperature variations outside
the assumed normal calibration temperature range of 65°F to 90°F (i.e. from the
minimum expected ambient temperature to 65°F or from 90°F up to the maximum
expected ambient temperature). The effects of temperature variations within the
calibration temperature band must be addressed under Temperature Drift effects (See
Section 3.2.12). [Ref. 8.3]

Humidity Effects - HE

i{umidity Effects are defined as the changes in the input/output relationship of a
device due to fluctuations in the ambient humidity levels to which the device is
exposed. [Ref. 8.3]

Seismic Effects - SE

Seismic Effects are defined as the changes in the input/output relationship of a device
due to the effects of seismic vibrations during or after a seismic event. [Ref. 8.3]

Radiation Effects - RE

Radiation Effects are defined as the changes in the input/output relationship of a
device due to radiation exposure considering both the dose rate and total dose.
[Ref. 8.3]
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3.2.7 Power Supply Effects - PS

Power Supply Effects are defined as the changes in the input/output relationship of a
device due to fluctuations in the power supply feeding the device. Voltage and/or |
frequency fluctuations may result in Power Supply Effects. [Ref. 8.1]

3.2.8 Static Pressure Effect - SPE

.. _Static Pressure Effect is defined as the uncertainty introduced in differential pressure
instruments which are calibrated at a static pressure that is different from the normal
operating pressure. SPE may affect both the span and zero of the instrument. |

3.2.9 Overpressure Effects - OVP

Overpressure Effects are defined as the changes in the input/output relationship of a
pressure sensing device after exposure to process pressure in excess of its specified
Upper Range Limit.

3.2.10 Device Drift - DR

An undesired change in output over a period of time where change is unrelated to the
input, environment or load. [Ref. 8.1]
Uncertainty due to drift is dependent on the calibration frequency of the device.

3.2.11 Radiation Drift - RD

Radiation Drift is defined as the time dependant change in the input/output
relationship of a device that can be directly related to radiation exposure.

3.2.12 Temperature Drift - TD

Temperature Drift is defined as the change in the input/output relationship of a device
due to ambient temperature swings over a calibration period.
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Temperature Drift effects may be assumed to be applicable only over the expected
range of temperature during calibration (typically 65°F to 90°F). The possible
uncertainty due to temperature variations outside this range is addressed under
Temperature Effects. (See Section 3.2.3) [Ref. 8.3]

3.2.13 Measurement and Test Equipment Effects - MTE

Measurement and Test Equipment Effects are defined as those uncertainties
introduced into a device as a result of the uncertainties associated with the' equipment
used to calibrate the device.

3.3 Loop Specific Random Uncertainty Terms

3.3.1 Loop Device Uncertainty - A,

The Loop Device Uncertainty is defined as the square root sum of the squares (SRSS)
of all the individual Device Uncertainty terms for a given instrument loop. [Ref. 8.3]

3.3.2 Loop Calibration Uncertainty - C,

The Loop Calibration Uncertainty is defined as the SRSS of all the Measurement and
Test Equipment effects that may be incurred during calibration of each of the devices
in a given loop. [Ref. 8.3]

3.3.3 Loop Drift - D,

The Loop Drift is defined as the SRSS of the all the drift terms for each of the loop
devices. The Loop Drift includes (as applicable) allowances for Device Drift,
Temperature Drift, and Radiation Drift for each device in the loop. [Ref. 8.3]

3.3.4 Process Measurement Uncertainty - PM

Process Measurement Uncertainties are those uncertainties that may be introduced in |
an instrument loop due to limitations in modeling the physical system; or more
commonly, those uncertainties introduced in an instrument loop due to fluctuations in
the process for which the loop instrumentation cannot automatically compensate,

(See Appendix B) |
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3.3.5 Primary Element Uncertainty - PE

Primary Element Uncertainty is defined as the uncertainty introduced in an
instrument loop due to the uncertainties associated with the loop's primary measuring
device. Primary Element Uncertainty applies to the uncertainty associated with flow
elements, elbow taps, and similar devices which may not typically be considered
instruments.

.3.3.6 Insulation Resistance Effects - IR

Insulation Resistance Effects are defined as those uncertainties introduced in an
instrument loop due to changes in the insulation resistance properties of the cables,
penetrations, splices and terminations within the loop. Insulation Resistance Effects
may be bias type errors as opposed to random uncertainties depending on the type of
instrument loop under consideration. (See Appendix C)
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SECTION 4: SAFETY RELATED SETPOINT CALCULATIONS (Tech. Spec.)

As stated in Regulatory Guide 1.105, the accuracy of instrument setpoints should be equal to or
better than the accuracy assumed in the safety analysis. Therefore, Safety Related Setpoint
Calculations employ normal distribution uncertainty data specified to at least 2 standard
deviations (26), or 95% confidence level.

To ensure the calculated setpoint and associated calculated margins are capable of
accommodating the worst case uncertainty, the trip environment for the postulated design basis
event should be-determined. Once these worst case environmental effects have been determined,
the appropriate uncertainty values can be included in the calculation to account for any
environmental effects to the instrumentation or the process variable.

Using the available uncertainty data, the following general steps (outlined in Sections 4.1 - 4.5)
should be used to generate an appropriate loop Allowable Value and Nominal Trip Setpoint.

* Calculate the Loop Uncertainty (LU) by computing the SRSS of the Loop Device
Uncertainty (A,), the Loop Calibration Uncertainty (C, ), the Process Measurement
Uncertainty (PM), the Primary Element Uncertainty (PE), and the loop Insulation Resistance
Effects (IR).

e Calculate the Loop Drift (D,) by computing the SRSS of the Device Drift (DR), the
Temperature Drift (TD), and the Radiation Drift (RD) for each loop instrument as applicable.

¢ Calculate the Total Loop Uncertainty (TLU) by summing the Loop Uncertainty and the Loop
Drift,

* For process variables that increase to the Analytical Limit (AL), calculate the loop Allowable |

Value (AV) by subtracting the Loop Uncertainty from the Analytical Limit. For process
variables that decrease to the Analytical Limit, calculate the loop Allowable Value by
summing the value of the Loop Uncertainty and the Analytical Limit.

¢ For process variables that increase to the Analytical Limit (AL), calculate the loop Nominal
Trip Setpoint (NTSP) by subtracting the value of the Total Loop Uncertainty from the
Analytical Limit. For process variables that decrease to the Analytical Limit, calculate the
loop Nominal Trip Setpoint by summing the value of the Total Loop Uncertainty and the
Analytical Limit.

Once the loop Allowable Value and Nominal Trip Setpoint have been established, Spurious Trip
and LER Avoidance analysis must be performed as described in Section 4.6 for the field setpoint.
These analyses will demonstrate the adequacy of the margins associated with the setpoint.



~ STANDARD NO.: GGNS-JS-09
REVISION: 1 |
PAGE 12 of 32

4.1 Calculation of Loop Uncertainty - LU

The Loop Uncertainty (LU), which defines the margin between the loop Analytical Limit
and Allowable Value, is given by the equation:

LU =+/(4,)* +(C,)* +(PM)* +(PE)? + (IR)?
Where the variables A,, C,, PM, PE, and IR are determined as follows:

4.1.1 Loop Device Uncertainty - A,

For a loop consisting of instruments A, B, C, ... X, the loop device uncertainty is
given by the equation:

A, =2 J(A4,)7 +(Ap) +(4c)? +.+ (4, )

Where each of the individual device uncertainties A,, A, A, ... Ay are formed from
the SRSS of the components of uncertainty listed in Sections 3.2.2 - 3.2.9 (as
applicable).

Ay =2J(RA,Y +(TEy)? +(HE,)* +(SEy)* +(RE,)’ +(PS;)" +(SPE,)’ +(OVP,)’

Where:

RA, = Reference Accuracy of device X
TEy = Temperature Effects for device X
HEy = Humidity Effects for device X

SE, = Seismic Effects for device X

RE, = Radiation Effects for device X

PSx = Power Supply Effects for device X
SPE, = Static Pressure Effects for device X

OVPy = Overpressure Effects for device X
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412 Loop Calibration Uncertainty - C,

For a loop consisting of instruments A, B, C, ... X, the loop calibration uncertainty is
given by the equation:

C, = +[(MTE,)? +(MTE,)* +(MTE,)? +...+ (MTE, )’

Where:

MTE, = SRSS of the measurement and test equipment effects incurred during
calibration of instrument A

MTE, = SRSS of the measurement and test equipment effects incurred during
calibration of instrument B

MTE, = SRSS of the measurement and test equipment effects incurred during
calibration of instrument X

Since the uncertainties associated with specific pieces of field measurement/test
equipment are often difficult to obtain, an alternate (and typically more
conservative) approach may be used to determine the Loop Calibration Uncertainty.

This alternate approach is based on the assumption that the Measurement and Test
Equipment effects associated with each loop device are equal to the Reference
Accuracy of that device (i.e. MTEy = RA,). Thus, the Loop Calibration Uncertainty
may be expressed as:

C, = tJ(RA)? +(RA,)} +(RA.) +...+ (RA, )

st e omsmn g
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4.1.3 Process Measurement Uncertainty - PM

Any loop uncertainty that may be attributable to effects similar to those described in
Appendix B must be determined by appropriate analytical techniques and accounted
for under Process Measurement Uncertainty.

4.1.4 Primary Element Uncertainty - PE

If the instrument loop has a device which is essential to the measurement of the
process variable, other than those devices previously addressed in the calculation of
the Loop Device Uncertainty (A, ), the base uncertainty associated with this device
must be determined and accounted for under Primary Element Uncertainty,

4.1.5 Insulation Resistance Effects - IR
If the instrument loop cable, penetrations, splices or terminal blocks may be exposed
to harsh environments at any time before the instrumentation is to perform its trip

function, the possible effects of degraded insulation resistance must be determined
as in Appendix C and accounted for under Insulation Resistance Effects.

Note, the basic equation for the Loop Uncertainty (given below) assumes all the variables
in the equation are random in nature and are specified to two standard deviations (20).

Basic Loop Uncertainty Equation:

LU =1,J(4,)* +(C,)? +(PM)* +(PE)’ +(IR)?

If some or all of the variables are known to a higher level of confidence (e.g. three standard
deviations, 3c), the basic equation may be modified to produce a Loop Uncertainty
normalized to two standard deviations (if desired) by dividing each variable by its
associated standard deviation (n) and then multiplying the total equation by 2 as shown

below. [Ref. 8.3]
2 2 2 2 2
R CECEERERT
n n n n n
If one or more of the variables is known to be a conservative Bias as opposed to a random
uncertainty, those variables should not be included under the radical and must simply be

added to, or subtracted from, the SRSS of the remaining variables to form the Loop
Uncertainty.
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4.2 Calculation of Loop Drift - D,

For a loop consisting of instruments A, B, C, ... X, the loop drift is given by the equation:

D, = ﬂ:\/(DRA ) +(ID,)’ +(RD,)* +...+(DR,)* +(TD,)* +(RD,)’

Where:
DR, = the Device Drift associated with instrument A
TD, = the Temperature Drift Effect for instrument A

RD, = the Radiation Drift Effect for instrument A

DR, = the Device Drift associated with instrument X
TD, = the Temperature Drift Effect for instrument X

RD,, = the Radiation Drift Effect for instrument X

Since the Device Drift (DR) is directly related to the length of the calibration period, it
may be necessary to scale the vendor supplied drift specification to accommodate the
calibration interval.

Conservatively, this may be accomplished by multiplying the given drift specification by
the ratio of the desired calibration interval to the supplied drift specification interval.
Device Drift should only be scaled when the supplied drift specification interval is less
than the calibration interval.

The Device Drift for all applicable loop instruments must be valid (scaled if necessary) for
the maximum calibration interval allowed by the GGNS Technical Specifications.
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Calculation of Total Loop Uncertainty - TLU

The Total Loop Uncertainty (TLU), which defines the margin between the loop Analytical
Limit and the Nominal Trip Setpoint, is given by the equation:

TLU =LU+D,

Calculation of Loop Allowable Value - AV

Using the existing documented Analytical Limit and the Loop Uncertainty calculated as
shown in Section 4.1:

The loop Allowable Value for a process variable that increases to the Analytical Limit is
given by the equation:

AV = AL-|LU|

And, the loop Allowable Value for a process variable that decreases to the Analytical Limit
is given by the equation:

AV = AL+|LU]
Calculation of Loop Nominal Trip Setpoint - NTSP

Using the existing documented Analytical Limit and the Total Loop Uncertainty calculated
as shown in Section 4.3:

The loop Nominal Trip Setpoint for a process variable that increases to the Analytical limit
is given by the equation:

NTSP = AL -|TLU|

And, the loop Nominal Trip Setpoint for a process variable that decreases to the Analytical
Limit is given by the equation:

NTSP = AL +|TLU|
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4.6 Spurious Trip and LER Avoidance Analysis

A Spurious Trip and LER Avoidance Analysis must be performed as described in
Appendix A to demonstrate the acceptability of the setpoint margins. These analyses must
be performed for the setpoint that is employed in the field. These analyses are not required
for calculated setpoints that are not to be implemented in the field.
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TECHNICAL SPECIFICATION TRIP SETPOINT
- COMPONENTS OF UNCERTAINTY -

ANALYTICAL LIMIT - AL

A ﬁ A
LOOP DEVICE UNCERTAINTY - A,
LOOP CALIBRATION UNCERTAINTY - Cy
LU
PROCESS MEASUREMENT UNCERTAINTY - PM
TLU X

ALLOWABLE VALUE - AV

PRIMARY ELEMENT UNCERTAINTY - PE

INSULATION RESISTANCE EFFECTS - IR

NOMINAL TRIP SETPOINT - NTSP i

Prd—

'

D, - LOOP DRIFT

FIGURE 1: Tech. Spec. Trip Setpoint Uncertainty Breakdown
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SECTION 5: SAFETY RELATED SETPOINT CALCULATIONS (Non-Tech Spec.)

As with the methodology presented in Section 4, Non-Tech. Spec. setpoint calculations employ
normal distribution uncertainty data specified to at least 2 standard deviations (26) which are
applicable to the worst case environmental conditions assumed for the trip environment.

Non-Tech. Spec. setpoint calculations, however, differ in methodology from Tech. Spec.
setpoint calculations in that no Analytical Limit is applicable and thus no Allowable Value can
be computed. Non-Tech. Spec. setpoint calculations simply add to (or subtract from) the
-associated Process-Limit the value of the Total Loop Uncertainty to determine the Nominal
Trip Setpoint.

The following general steps (outlined in Sections 5.1 - 5.4) should be used to generate an
appropriate Nominal Trip Setpoint for Non-Tech. Spec. variables.

o Calculate the Loop Uncertainty (LU) by computing the SRSS of the Loop Device
Uncertainty (A,), the Loop Calibration Uncertainty (C,), the Process Measurement
Uncertainty (PM), the Primary Element Uncertainty (PE), and the loop Insulation
Resistance Effects (IR).

e Calculate the Loop Drift (D, ) by computing the SRSS of the Device Drift (DR), the
Temperature Drift (TD), and the Radiation Drift (RD) for each loop instrument as
applicable.

¢ Calculate the Total Loop Uncertainty (TLU) by summing the Loop Uncertainty and the
Loop Drift.

» For process variables that increase to the Process Limit (PL), calculate the Loop Nominal l
Trip Setpoint (NTSP) by subtracting the value of the Total Loop Uncertainty from the
Process Limit. For process variables that decrease to the Process Limit, calculate the Loop |
Nominal Trip Setpoint by summing the value of the Total Loop Uncertainty and the Process
Limit.

Once the Nominal Trip Setpoint has been established a Spurious Trip analysis as described in
Section 5.5 must be performed for the field setpoint. This analysis will demonstrate the
adequacy of the margin associated with the setpoint.



STANDARD NO.: GGNS-JS-09
REVISION: |
PAGE 20 of 32

5.1 Calculation of Loop Uncertainty - LU

The Loop Uncertainty (LU) is defined by the equation:

LU =+y(4,)* +(C,)’ +(PM)? +(PE)* +(IR)?

Where the variables A, , C,, PM, PE, and IR are determined as follows:
5.1.1 Loop Device Uncertainty - A,

For a loop consisting of instruments A, B, C, ... X, the loop device uncertainty is
given by the equation:

A, =1 (4, +(4,)} +(Ap) +... 4 (4y)?

Where each of the individual device uncertainties A,, Ag, A, ... Ay are formed from
the SRSS of the components of uncertainty listed in Sections 3.2.2 - 3.2.9 (as
applicable).

Ay =23J(RA, ) +(TE ) +(HE,)* +(SEx)? +(RE, )’ +(PSy)? +(SPE,)* +(OVP,)?
Where:
RA, = Reference Accuracy of device X
TEy = Temperature Effects for device X
HEy = Humidity Effects for device X
SE, = Seismic Effects for device X
REy = Radiation Effects for device X
PSx = Power Supply Effects for device X
SPE, = Static Pressure Effects for device X

OVPy = Overpressure Effects for device X
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5.1.2 Loop Calibration Uncertainty - C,

For a loop consisting of instruments A, B, C, ... X, the loop calibration uncertainty is
given by the equation:

C, = +y(MTE )} +(MTE,)’ +(MTE)* +...+ (MTE, )’

Where:

MTE, = SRSS of the measurement and test equipment effects incurred during
calibration of instrument A

MTE, = SRSS of the measurement and test equipment effects incurred during
calibration of instrument B

MTEy = SRSS of the measurement and test equipment effects incurred during
calibration of instrument X

Since the uncertainties associated with specific pieces of field measurement/test
equipment are often difficult to obtain, an alternate (and typically more
conservative) approach may be used to determine the Loop Calibration Uncertainty.

This alternate approach is based on the assumption that the Measurement and Test
Equipment effects associated with each loop device are equal to the Reference
Accuracy of that device (i.e. MTEx = RA,). Thus, the Loop Calibration Uncertainty
may be expressed as:

Cp =%y(RA,)* +(RAy)* +(RA.) +...+ (RA, )
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5.1.3 Process Measurement Uncertainty - PM

Any loop uncertainty that may be attributable to effects similar to those described in I
Appendix B must be determined by appropriate analytical techniques and accounted
for under Process Measurement Uncertainty.

5.1.4 Primary Element Uncertainty - PE

- If the instrument loop has a device which is essential to the measurement of the
process variable, other than those devices previously addressed in the calculation of
the Loop Device Uncertainty (A, ), the base uncertainty associated with this device
must be determined and accounted for under Primary Element Uncertainty.

5.1.5 Insulation Resistance Effects - IR
If the instrument loop cable, penetrations, splices or terminal blocks may be exposed
to harsh environments at any time before the instrumentation is to perform its trip
function, the possible effects of degraded insulation resistance must be determined
as in Appendix C and accounted for under Insulation Resistance Effects.

Note, the basic equation for the Loop Uncertainty (given below) assumes all the variables
in the equation are random in nature and are specified to two standard deviations (20).

Basic Loop Uncertainty Equation:

LU =1,/(4,)* +(C,)? +(PM)? +(PE)* + (IR)?

If some or all of the variables are known to a higher level of confidence (e.g. three standard
deviations, 30), the basic equation may be modified to produce a Loop Uncertainty
normalized to two standard deviations (if desired) by dividing each variable by its
associated standard deviation (n) and then multiplying the total equation by 2 as shown
below. [Ref. 8.3]
&l
+| —
n

w-of ] (S )

If one or more of the variables is known to be a conservative Bias as opposed to a random
uncertainty, those variables should not be included under the radical and must simply be
added to, or subtracted from, the SRSS of the remaining variables to form the Loop
Uncertainty.
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5.2 Calculation of Loop Drift - D,

For a loop consisting of instruments A, B, C, ... X, the loop drift is given by the equation:

D, =+/(DR,)’ +(ID,)* +(RD,)’ +..+(DRy)* +(TD,)? +(RD, )’

Where:
DR, = the Device Drift associated with instrument A
TD, = the Temperature Drift Effect for instrument A

RD, = the Radiation Drift Effect for instrument A

DRy = the Device Drift associated with instrument X
TDy, = the Temperature Drift Effect for instrument X

RDy = the Radiation Drift Effect for instrument X

Since the Device Drift (DR) is directly related to the length of the calibration period, it
may be necessary to scale the vendor supplied drift specification to accommodate the
calibration interval.

Conservatively, this may be accomplished by multiplying the given drift specification by
the ratio of the desired calibration interval to the supplied drift specification interval.
Device Drift should only be scaled when the supplied drift specification interval is less
than the calibration interval.

The Device Drift for all applicable loop instruments must be valid (scaled if necessary) for
the maximum calibration interval allowed for the instrument loop.
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5.3 Calculation of Total Loop Uncertainty - TLU

The Total Loop Uncertainty (TLU), which defines the margin between the loop Process
Limit and the Nominal Trip Setpoint, is given by the equation:

TLU = LU + D,

5.4 Calculation of Loop Nominal Trip Setpoint - NTSP

-Using the Process Limit-derived from existing documentation and the Total Loop
Uncertainty calculated as shown in Section 5.3:

The loop Nominal Trip Setpoint for a process variable that increases to the Process Limit is
given by the equation:

NTSP = PL-|TLU|
And, the loop Nominal Trip Setpoint for a process variable that decreases to the Process
Limit is given by the equation:

NTSP = PL +|TLU|

5.5 Spurious Trip Analysis

A Spurious Trip Analysis must be performed as described in Appendix A to demonstrate
the acceptability of the setpoint margins. This analysis must be performed for the setpoint
that is employed in the field; but is not required for calculated setpoints that are not to be
implemented in the field.
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NON-TECHNICAL SPECIFICATION TRIP SETPOINT
- COMPONENTS OF UNCERTAINTY -

PROCESS LIMIT - PL

A A ?
¥

LOOP DEVICE UNCERTAINTY -~ A,

LOOP CALIBRATION UNCERTAINTY - C,

PROCESS MEASUREMENT UNCERTAINTY - PM

AN
{

v

PRIMARY ELEMENT UNCERTAINTY - PE

INSULATION RESISTANCE EFFECTS - IR

y
T

D, - LOOP DRIFT

NOMINAL TRIP SETPOINT - NTSP v 4

FIGURE 2: Non-Tech. Spec. Trip Setpoint Uncertainty Breakdown
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SECTION 6: INSTRUMENT INDICATION UNCERTAINTY CALCULATIONS

As with the methodologies presented in Sections 4 & 5, Instrument Indication Uncertainty
Calculations employ normal distribution uncertainty data specified to at least 2 standard
deviations (20) which are applicable to the worst case environmental conditions postulated for
the instrument location. For instrumentation used to monitor Reg. Guide 1.97 variables, the
worst case environmental effects specific to the instrument location associated with the Design
Basis Accident are to be used in the calculation.

Indication Uncertainty Calculations differ in methodology from setpoint calculations in that the

-Loop Drift is not calculated separately from the Loop Uncertainty. Instead the Loop Drift is
included with the other random uncertainty components under the radical to form the Total
Random Loop Uncertainty (RLU).

Another important difference between indication uncertainty calculations and setpoint
calculations is that indication uncertainty calculations must address the man-machine interface
associated with the indicator. For indicators with linear scales, this possible source of
uncertainty is assigned a value equal to 1/2 the value of the indicator's minor scale division.
This allowance accounts for the effects of paratlax and the mental interpolation required of the
operator and is termed the 'Readability of the Indicator’ (RI).

For loops using indicators with non-linear scales (i.e. square-law or log scales) the RI term
should be calculated based on decades or other appropriate ranges rather than process units to
alleviate the inequity between the size of the minor divisions at the upper an lower extremes of
the indicator's scale. Note, 'Readability’ is not applicable for recorders and digital readout
devices.

The following general steps (outlined in Sections 6.1 - 6.3) should be used to determine the
worst case instrument indication uncertainty for a given loop:

e  Calculate the Readability term (RI) by taking 1/2 the value of the indicator's minor scale
division (or another appropriate value estimated for indicators with non-linear scales).

*  Calculate the Random Loop Uncertainty (RLU) by computing the SRSS of the Loop Device
Uncertainty (Ar), the Loop Calibration Uncertainty (C,), the Loop Drift (D), the Process
Measurement Uncertainty (PM), the Primary Element Uncertainty (PE), and the loop
Insulation Resistance Effects (IR).

e Calculate the Total Loop Uncertainty (TLU) by combining the Random Loop Uncertainty,
Readability and any conservative bias terms.
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6.1 Calculation of Readability - RI
For indicators with linear scales the 'Readability’ of the Indicator is:

RI = t+ Y2 (minor indicator scale division)

6.2 Calculation of Random Loop Uncertainty - RLU

The Random Loop Uncertainty (RLU) is defined by the equation:

RLU =£,{(4,)* +(C,)* +(D,)? +(PM)* + (PE)* +(IR)?
Where the variables A,, C,, D,, PM, PE, and IR are determined as follows:
6.2.1 Loop Device Uncertainty - A,

For a loop consisting of instruments A, B, C, ... X, the loop device uncertainty is
given by the equation:

A =2(4,) +(4,) +(4e) +.ot (4y )

Where each of the individual device uncertainties A,, Ag, A, ... Ay are formed from
the SRSS of the components of uncertainty listed in Sections 3.2.2 -3.2.9 (as
applicable).

Ay =+ J(RA,)} +(TE,)? +(HEy)? +(SEy ) +(REy)? +(PSy)? +(SPEy)? +(OVP,)?

Where:

RA, = Reference Accuracy of device X

TE, = Temperature Effects for device X

HE, = Humidity Effects for device X

SE, = Seismic Effects for device X

RE, = Radiation Effects for device X

PS, = Power Supply Effects for device X

SPE, = Static Pressure Effects for device X

OVP, = Overpressure Effects for device X



STANDARD NO.: GGNS-JS-09
REVISION: 1 |
PAGE 28 of 32

6.2.2 Loop Calibration Uncertainty - C,

For a loop consisting of instruments A, B, C, ... X, the loop calibration uncertainty is
given by the equation:

C, =+(MTE,)* +(MTE,)} + (MTE,)* +...+(MIE, )’

Where:

MTE, = SRSS of the measurement and test equipment effects incurred during
calibration of instrument A

MTE; = SRSS of the measurement and test equipment effects incurred during
calibration of instrument B

MTEy = SRSS of the measurement and test equipment effects incurred during
calibration of instrument X

 Since the uncertainties associated with specific pieces of field measurement/test
equipment are often difficult to obtain, an alternate (and typically more
conservative) approach may be used to determine the Loop Calibration Uncertainty.

This alternate approach is based on the assumption that the Measurement and Test
Equipment effects associated with each loop device are equal to the Reference
Accuracy of that device (i.e. MTE, = RA,). Thus, the Loop Calibration Uncertainty
may be expressed as:

C, =+/(R4,)? +(R4,)* +(RA,)? +.+(RA,)?
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6.2.3 Calculation of Loop Dirift - D,

For a loop consisting of instruments A, B, C, ... X, the loop drift is given by the equation:

D, =£,(DR,)* +(TD,)* +(RD,)} +..+ (DR, )* +(TD,)* +(RD,)?

Where:
DR, = the Device Drift associated with instrument A
TD, = the Temperature Drift Effect for instrument A

RD, = the Radiation Drift Effect for instrument A

i)Rx = the Device Drift associated with instrument X
TDy = the Temperature Drift Effect for instrument X

RDy = the Radiation Drift Effect for instrument X

Since the Device Drift (DR) is directly related to the length of the calibration period, it
may be necessary to scale the vendor supplied drift specification to accommodate the
calibration interval.

Conservatively, this may be accomplished by multiplying the given drift specification by
the ratio of the desired calibration interval to the supplied drift specification interval.
Device Drift should only be scaled when the supplied drift specification interval is less
than the calibration interval.
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6.2.4 Process Measurement Uncertainty - PM

Any loop uncertainty that may be attributable to effects similar to those described in
Appendix B must be accounted for under Process Measurement Uncertainty.

6.2.5 Primary Element Uncertainty - PE

If the instrument loop has a device which is essential to the measurement of the
process variable, other than those devices previously addressed in the calculation of
the Loop Device Uncertainty (A, ), the base uncertainty associated with this device
must be accounted for under Primary Element Uncertainty.

6.2.6 Insulation Resistance Effects - IR

If the instrument loop cable, penetrations, splices or terminal blocks may be exposed
to harsh environments at any time before the instrumentation is to perform its trip
function, the possible effects of degraded insulation resistance must be determined
as in Appendix C and accounted for under Insulation Resistance Effects.

Note, the basic equation for the Random Loop Uncertainty (given below) assumes all the
variables in the equation are random in nature and are specified to two standard deviations
(20).

Basic Random Loop Uncertainty Equation:

RLU =2,J(4,)* +(C,)? +(D,)? +(PM)? +(PE)’ +(IR)’

If some or all of the variables are known to a higher level of confidence (e.g. three standard
deviations, 30), the basic equation may be modified to produce a Random Loop
Uncertainty normalized to two standard deviations (if desired) by dividing each variable by
its associated standard deviation (n) and then multiplying the total equation by 2 as shown

below. [Ref. 8.3]
(PE)’ ( m)’
+| = +|—
n n
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6.3 Calculation of Total Loop Uncertainty — TLU

TLU = RLU + RI + Bias

SECTION 7: METHODS FOR INCREASING CALCULATED MARGINS

Calculations generated using the methodology presented in this standard may, due to the in-
depth treatment of the uncertainty terms, generate setpoint and instrument uncertainty estimates
which are more conservative than previously calculated values.

If in the generation of setpoints and loop Allowable Values, a large difference is noted between
the existing and calculated values, various techniques should be considered to isolate and
possibly reduce these differences if appropriate.

In certain cases, the following may be valid techniques to reduce calculated uncertainty terms:

7.1

7.2

7.3

7.4

7.5

Review the environmental limits to reduce them as necessary to reflect only the specific
event requirements for which the device is required to function.

Review the value used for Insulation Resistance Effects to ensure that it is not overly
conservative

Review the Measurement & Test Equipment values used in the calculation as a term to be
reduced, especially if the M&TE values have been assumed to be equal to the Reference
Accuracy of the individual loop devices.

A Single-sided Distribution approach to the uncertainty may be considered, depending on
the application. This approach may not be applicable to all setpoints due to the possible
impact on operational margins or other system setpoints. Note, if this approach is
employed, all data should be normalized for Single-Sided Distribution. With the 2c data
applied to Single-Sided Distribution, the accuracy will exceed the 95% confidence level.
(See Reference 8.3)

The Total Loop Uncertainty may be reduced using the square root sum of the squares
approach to combine the Loop Uncertainty and the Loop Drift. Generally, this approach
should be avoided since it minimizes the margin between the loop Allowable Value and
the Nominal Trip Setpoint. Values calculated using this approach should be reviewed to
ensure adequate margin exists between the Nominal Trip Setpoint and the Allowable
Value.
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APPENDIX A
SPURIOUS TRIP AND LER AVOIDANCE ANALYSIS
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INTRODUCTION

The Spurious Trip and Licensee Event Report (LER) Avoidance analysis techniques that follow are
used to demonstrate the acceptability of field setpoints with respect to specific operating margins.
These techniques and the associated terminology are referenced from NEDC 31336P-A, 1996,
General Electric Instrument Setpoint Methodology.

In both the Spurious Trip and LER Avoidance analysis, the probability that the margin of interest
will not be exceeded is determined by the area under the normal standard deviation curve from -0
to Z, where Z is derived by dividing the magnitude of each respective margin by the appropriate
standard deviation.

The standard normal distribution curve is shown below with the minimum "Z" values for 90% and

95% probability, the acceptance criteria for LER Avoidance and Spurious Trip Avoidance
respectively.

2=1.28

2=1.645

A
‘l 1 T T 1 T ) T 1 1 ¥ 1 T L 1 T l'
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1.0 SPURIOUS TRIP ANALYSIS

Spurious Trip analysis is performed to demonstrate the acceptability of the margin between a
Nominal Trip Setpoint and the value of the limiting process transient variation associated
with the setpoint. If the setpoint is acceptable, there should be at least a 95% probability that
this margin will not be exceeded and no spurious trip will occur.

The probability of avoiding spurious trips for a single channel is determined by calculating a
value "Z" as shown below. This Z value is then used to determine the area under the standard
normal distribution curve from o to Z using standard statistical tables. Note, any Z > 1.645
will meet the acceptance criteria of 95% spurious trip avoidance.

A Spurious Trip analysis should be performed for all field setpoints validated by calculation
and may be performed for calculated setpoints that are not to be employed in the field.

NTSP - X|

(0’,, )2 + (G',- )2

z,=

Discussion of Variables:

NTSP - Nominal Trip Setpoint

X; - Limiting Operating Transient Variation

X: =X, + T +T, if the process variable increases to the Analytical Limit
X:=X,-T-T, if the process variable decreases to the Analytical Limit
Where:

X, = maximum or minimum steady state operating value

T = magnitude of the limiting transient variation

T, = modeling bias or uncertainty
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The limiting operating transient (X;) is typically calculated as shown; however, this value
may be specifically noted in the system operating instruction. Unless justification is
provided, the value of X; should not be closer to the operating limit than the setpoint.

The steady state operating value (X,) may be determined from the system operating
instructions, Technical Specifications, design specifications or similar documentation.

The limiting transient variation (T) is typically the margin between the steady state
operating value and the process setpoint, but the limiting variation may be related to some
other operating limit/restriction invoked by the system operating instructions or the
Technical Specification.

The modeling bias or uncertainty (T,) is typically zero when using existing documented
operating restrictions. This term is used to add any margin for uncertainty when specifying
the limiting transient variation based on engineering judgement.

on - The standard deviation associated with the limiting operating transient (on), is equal to
zero when the limiting operating transient is based on existing documented operating
restrictions. This term is used to account for any deviation associated with the
limiting operating transient when the limiting transient is based on engineering
judgement.

0;- The standard deviation associated with the loop uncertainty, denoted o, is calculated
as shown below:

o, = -'1;,/(,4,‘)2 +(C,)? +(D,)* +(PM)* +(PE)?

Where:

n = number of standard deviations used in expressing the individual components
of uncertainty

A, = Loop Device Uncertainty
C, = Loop Calibration Uncertainty
D, = LoopDrift
PM = Process Measurement Uncertainty

PE = Primary Element Uncertainty

et i b e R o s e
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2.0 LER AVOIDANCE ANALYSIS

LER Avoidance analysis is performed to demonstrate the acceptability of the margin between
a loop Allowable Value and Nominal Trip Setpoint. If the setpoint is acceptable, there should
be at least a 90% probability that this margin will not be exceeded.

The probability of LER avoidance for a single channel is determined by calculating a value
"Z" as shown below. This Z value is then used to determine the area under the standard
normal distribution curve from -co to Z. Note, any Z > 1.28 will meet the acceptance criteria
of 90% LER avoidance.

An LER Avoidance analysis should be performed for each field setpoint/allowable value
validated by calculation and may be performed for calculated values that are not to be
employed in the field.

z-- |4V — NTSP|
~J(4,)' +(C,) +(D,)?
Where:
AV = Allowable Value
NTSP = Nominal Trip Setpoint
A, = Loop Device Uncertainty

C., = Loop Calibration Uncertainty
D, = Loop Drift

n = number of standard deviations used in specifying the individual components
of uncertainty
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APPENDIX B

PROCESS MEASUREMENT UNCERTAINTIES
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INTRODUCTION

Process measurement uncertainties are: those uncertainties which may be introduced in an
instrument loop due to limitations in modeling the physical system; or more commonly, those
uncertainties introduced in an instrument loop due to fluctuations in the process for which the loop
instrumentation can not automatically compensate.

Note, this Appendix is not intended to be an exhaustive discussion of Process Measurement

Uncertainty but rather is intended only to present specific analysis techniques used to address
common uncertainties associated with process measurement.

1.0 FLOW MEASUREMENT UNCERTAINTY - (FLUID DENSITY EFFECTS)

In systems that use differential pressure transmitters to detect flow, measurement uncertainty
may be introduced by density changes in the process fluid. Such variations in fluid density
are generally the result of temperature transients in the system.

As shown in the equations below, a change in the density of the process fluid will result in a

variation of the sensed variable (DP) if the flow rate is constant. Therefore, the flow derived
from the pressure measurement will not be a true representation of the actual flow.

0= K( A)J DP, (volumetric flow rate)
Density

W =K (A)\/DP(Density) (mass flow rate)

Where:
= Volumetric flow rate
Mass flow rate

= Cross sectional area of the pipe

= » T 0
1]

= Constant

DP = Differential pressure measured across the orifice plate

I

Density Density of the process fluid
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By assuming Q, the volumetric flow rate of the system, remains constant between a base
calibration condition (Density 1) and some final condition (Density 2) the measurement
uncertainty due to fluid density changes may be derived as follows:

02=01
K(a)|—2E2 _ _ k(a) |- PP
Density?2 Densityl
DpP2 DP1

Density2 B Densityl

Since density is the inverse of specific volume (SV), the results above may be expressed as":

DP2 _ S¥1

DrP1  SV2

Clearly, if the specific volume of the process fluid changes between condition 1 and condition
2, the differential pressure will also change. This change in differential pressure (ADP) is
given by:

ADP = DP2—-DP]

* Since the density of water is given in the ASME Steam Tables in terms of specific volume,
relating DP to specific volume is generally more convenient than relating DP to density.
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By expressing DP2 in terms of DP1 and substituting, the DP uncertainty can be expressed as:

ADP:DPI[(_S_V_I)_I]

SV2
Where:
DP1 = Differential pressure sensed at calibration temperature (T1)
SVl = Specific volume of the process fluid at calibration temperature (T1)
SV2 = Specific volume of the process fluid at any arbitrary temperature (T2)
NOTE:

® IfSV2>SV1 (T2 > T1): the indicated flow is less than the actual flow

® If SV2 < SVI (T2 <TI1): the indicated flow is greater than the actual flow

¢ If DP1 is maximized, the uncertainty is maximized.

Although the results above are applicable only to volumetric flow rate; the same methodology
may also be used to determine mass flow rate density effects.




STANDARD NO.: GGNS-JS-09
APPENDIX: B

REVISION: 1 |
PAGE 5 OF 9

2.0 LEVEL MEASUREMENT UNCERTAINTIES - (FLUID DENSITY EFFECTS)

When differential pressure transmitters are used to measure liquid level, changes in the
density of the liquid within the vessel and/or the transmitter reference leg fluid may result in
process measurement uncertainty. The following discussion addresses both open vessel and
closed vessel level measurement uncertainties attributable to density variations in the process.

2.1 Open Vessel Liquid Level Measurement
For measurement of liquid level in an open vessel, no reference leg considerations are
applicable since both the vessel and pressure transmitter are vented to the atmosphere.
Therefore, the only density variation to be considered is that of the liquid within the

vessel.

The equation below shows the relationship between the density of the liquid within the
vessel and the pressure sensed by the transmitter in an open system.

P=H,x5G,

OR

P=H x density of the liquid in the vessel
7| density of water at ref. conditions.

Where:
P = Pressure sensed by the transmitter (in inches of water)
Hy = Height of the liquid in the vessel measured from the transmitter tap(in inches)
SG, = Specific gravity of the liquid within the vessel

By using the inverse relationship between density and specific volume (SV), the pressure
at the transmitter may also be expressed as:

P=H. x SV of water at ref. conditions
Y7\ SV of the liquid in the vessel
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From the equations derived for 'P', the pressure sensed at the transmitter, the error (AP)
resulting from density variations in the process liquid can be calculated as shown below:

AP = H,(SG,, - SG,,)

OR
ap=p.|SVes _ Vs
"\ SV, SV,

Where:
Hy = Height of the liquid in the vessel measured from the transmitter tap (in inches)
SGy; = Specific gravity of the process liquid at calibration temperature (T1)

SGy, = Specific gravity of the process liquid at any arbitrary temperature (T2)

SVy, = Specific volume of the process liquid at calibration temperature (T1)

SVy, = Specific volume of the process liquid at any arbitrary temperature (T2)

SVws = Specific volume of water at some reference temperature (T3)

If the process liquid is water and the reference temperature (T3) is the temperature at
calibration (T1), the equations above may be reduced to the form shown below:

AP=H SV, -1
"18v,,

NOTE:

o IfSV,,>S8Vy, (T2>T1): the indicated level is less than the actual level

o If SVy, <S8Vy, (T2 <T1): the indicated level is greater than the actual level
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22 Closed Vessel Liquid Level Measurement (low pressure system)

For measurement of liquid level in a closed vessel, the density variations in the
transmitter reference leg fluid must be considered in conjunction with the density
variations of the liquid within the vessel.

If the transmitter reference leg is dry (i.e. pressurized only by the gaseous volume above
the liquid in the vessel) and the vessel is at a relatively low temperature and pressure,
the only significant density variation due to temperature transients will be in the vessel
liquid. The density variations of the gaseous volume and thus the pressure variations in
the reference leg under low pressure conditions are generally negligible. Therefore, the
level measurement uncertainty due to density variations would be calculated as if the
vessel were vented.

However, if the transmiitter reference leg is wet (i.e. pressurized by a column of liquid),
both the density variations of the vessel liquid and the reference leg liquid could
contribute to process measurement uncertainty.

The equations below show the relationship between the density of the process liquid,

the density of the reference leg liquid and the differential pressure sensed by the
transmitter in a low pressure closed vessel system.

DP =(H, x SG, )~ (H, x SG, )

OR
DP=H Density, —H Density,
TR Density,, d Density,,

DP = Differential pressure sensed by the transmitter (in "WC)

Hy = Height of the liquid in the reference leg measured from the transmitter tap
(in inches)

Hy = Height of the liquid in the vessel measured from the transmitter tap
(in inches)

SGp = Specific gravity of the liquid within the reference leg

SGy = Specific gravity of the liquid within the vessel
Density, = Density of the liquid within the reference leg
Densityy, = Density of the liquid within the vesse

Density,, = Density of water at some reference condition
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By using the inverse relationship between density and specific volume (SV), the
differential pressure may also be expressed as:

pp=i,[Ve)_p [
SV, SV,

From the equations derived for 'DP", the differential pressure sensed at the transmitter,
the error (ADP) introduced in the low pressure closed vessel system as a result of
density variations can be calculated as shown below:

ADP = H, (SGR2 —SGp, )‘ H,(SGy, -SG,,)

OR
app=H.|SVes _ Vs | o |SVys SVys
(Ve SVl “'LSV, sV,

Hz = Height of the liquid in the reference leg measured from the transmitter tap
(in inches)

Hy = Height of the liquid in the vessel measured from the transmitter tap (in
inches)

SGu = Specific gravity of the reference leg liquid at calibration temperature (T1)
SGr, = Specific gravity of the reference leg liquid at any arbitrary temperature (T2)
SGy; = Specific gravity of the vessel liquid at calibration temperature (T3)

SGy, = Specific gravity of the vessel liquid at any arbitrary temperature (T4)

SVa = Specific volume of the reference leg liquid at calibration temperature (T1
SVr, = Specific volume of the reference leg liquid at any arbitrary temperature (T2)
SVy; = Specific volume of the process liquid at calibration temperature (T3)

SVys = Specific volume of the process liquid at any arbitrary temperature (T4)

SVws = Specific volume of water at some reference temperature (T5)
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The preceding equations can be somewhat confusing since the reference leg liquid and
the liquid within the vessel are not necessarily at the same temperature or density at any
moment.

However, assuming the reference leg liquid and the liquid within the vessel are water
and the reference temperature (T5) is equal to the temperature of the reference leg liquid
at the time of calibration (T1), the equations may be reduced to:

SV, SV, SV,
ADP=H BL_1|-H, | —BL-_R
R[SVM } V[SVH SVy, :l

Closed vessel high pressure systems differ from low pressure closed vessel systems in
that the density variations of the vapor region above the vessel liquid must also be
considered to determine the total measurement uncertainty. A detailed discussion of
this type of system is not included here but is presented in Reference 8.1 for a
steam/water system.

The defining equation for this type of measurement is:

DP =(H, xSG,)-(H, %SGy )= (Hyp x Gy )

Where:
DP = Differential pressure sensed by the transmitter (in "WC)

Hy = Height of the liquid in the reference leg measured from the transmitter
tap (in inches)

Hy = Height of the liquid in the vessel measured from the transmitter tap
(in inches)

Hy,, = Height of the vapor region above the vessel liquid (in inches)
SGy = Specific gravity of the liquid within the reference leg
SGy = Specific gravity of the liquid within the vessel

SGys,e =  Specific gravity of the vapor above the vessel liquid
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APPENDIX C
INSULATION RESISTANCE EFFECTS
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INTRODUCTION

Cables, splices, connectors, terminal blocks, and penetrations may experience a reduction in
insulation resistance under conditions of high humidity and temperature associated with a high-
energy line break (HELB). This reduction in insulation resistance causes an increase in leakage
currents from individual conductors to ground, and from one conductor to another.

Normally, leakage currents are negligibly small, and may be compensated for during calibration.
However, under accident conditions, leakage currents may increase causing a significant
uncertainty in measurement. This type of signal uncertainty, known as Insulation Resistance
Effects (IR), is of great concern for instrument channels with logarithmic signals, and may be of
concern for circuits with sensitive, low level, signals (e.g. current transmitters, resistive temperature
devices, thermocouples, etc.).

1.0 INSULATION RESISTANCE TEST DATA

LOCA simulation qualification test reports may be referenced for cable insulation resistance
data. The insulation resistance data taken during LOCA simulation testing are conservative
with respect to all postulated accident conditions, and are usually based on leakage currents

for various cable types and measurement configurations.

Since test report data will generally be given for a test cable of much shorter length than the
field cable of interest, it is necessary to determine the "ohms-foot" value of the insulation
resistance. This factor allows the insulation resistance for a particular length of field cable to
be determined.

The "ohms-foot" value is obtained by multiplying the value of insulation resistance measured
for the sample cable by the length of the sample cable. The resistance of varying lengths of
field cable is then determined by dividing the ohms-foot value by the length of the field cable.
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2.0 IR EFFECTS FOR A CURRENT SOURCE LOOP (General Example)

The model shown below represents a typical transmitter loop with potential leakage current
paths associated with the cables, cable splices and a penetration. This model and the analysis
techniques that follow are intended as a guide and can be modified to determine the insulation
resistance effect for loops with different physical configurations.

SPLICE CABLE SPLICE PENETRATION

D [z~ 3= |5= [5= E-

R11 R12 R31 R32

R21 R22 R41 R42

Figure C-1
Where:
Iy = Transmitter output, current source

Vs = Loop power supply, voltage source

Ry = Leakage current resistance path from conductor 1 to ground

Ry, = Leakage current resistance path from conductor 2 to ground

Ry; = Leakage current resistance path from conductor 1 to conductor 2
Ry = Load resistance

Note: Ry, Ry,, and Ry; should be referenced from LOCA simulation qualification test reports as
described in the previous section.
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In general, the leakage resistance paths shown in Figure C-1 can be grouped into three
different types: paths between conductor 1 and conductor 2, paths from conductor 1 to
ground, and paths from conductor 2 to ground. If these distinctions are made, the original
model may be reduced by combining like resistance paths using the equations shown below

to form the equivalent model shown in Figure C-2.

Combining all paths from conductor 1 to ground:

(D S e

RC1 RC2

Figure C-2
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Again, the circuit of Figure C-2 can be reduced to further simplify the model by using the
equation below to yield the equivalent circuit of Figure C-3.

Combining the potential leakage current path resistances:

1 1 1

Rirsace Ree Re +Rey

Figure C-3

Ideally, if no leakage resistance paths existed, the source current (I) and the current delivered
to the load (I,,;) would be equivalent. However, due to the postulated degradation of the
insulation resistance, the leakage resistance is no longer so great that leakage current is
negligible. As the leakage resistance decreases the leakage current (or IR effect) becomes
greater. To relate this effect to loop uncertainty, the leakage current must be determined using
the following equations from basic circuit analysis.

From Figure C-3, the source current is the difference between the current delivered to the load
and the leakage current:

I =1L(MD _ILEAKAGE

OR

Lpanace +1s =154
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Also from Figure C-3, the source voltage is given by:
Vs = 11gaxace (Rigaxacs )+ 11040 (Rioan)
Or equivalently:

I — Vs "'quo (Rw.w)
LEAKAGE — R

LEAKAGE
Substituting for I, ,; and solving for I, ...

Vs = garace + 15)R 0ap

RLEAKAGE

1 LEAKGE =

11 g axce (Ripaace + Rioan) = Vs —Is(Ripap)

Therefore, the leakage current is given by:

Vs -1 s (RLOAD )
Risuxice + Riouw

1 parace =
And the leakage resistance in percent of span, or IR Effect is:

11 pixas (YoSPAN) = 1&&4_6_8___ (100%)

Smax ~ *Smin

The equations above lead to the following general conclusions regarding insulation resistance
effects for current loops:

o The IR effect for a transmitter (current) loop is a positive bias with respect to the loop
current.

e The IR effect increases with increased source (power supply) voltage.
e The IR effect increases with decreased source (transmitter) current.

o The IR effect increases with decreased load resistance.
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APPENDIX D
ACRONYMS AND ABBREVIATIONS




ACRONYMS AND ABBREVIATIONS

AL —  Analytical Limit

AL —  Loop Device Uncertainty

AV - Allowable Value

Ay —  Individual Device Uncertainty
C —  Loop Calibration Uncertainty
DBE - Design Basis Event

D, —  Loop Drift

DR —  Device Drift

F —  Arbitrarily Distributed Loop Uncertainties
HE -~ Humidity Effects

HELB - High Energy Line Break

IR ~ Insulation Resistance Effects
ISA ~  Instrument Society of America
L — Bias in the Negative Direction
LER — Licensee Event Report

LSL -~ Licensing Safety Limit

LU —  Loop Uncertainty

M — Bias in the Positive Direction
MTE - Measurement and Test Equipment Effects
NTSP - Nominal Trip Setpoint

n - Number of Standard Deviations
OVP - Overpressure Effects

PAM - Post Accident Monitoring
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PE ~  Primary Element Uncertainty

PL —  Process Limit

PM —  Process Measurement Uncertainty

PS —  Power Supply Effects

RA —  Reference Accuracy

RD ~ Radiation Drift

RE - Radiation Effects

RI — Readability of Indicator

RLU - Random Loop Uncertainty

SE —  Seismic Effects

SPE —  Static Pressure Effects

SRSS - Square Root Sum of the Squares

SSE —  Safe Shutdown Earthquake

T ~  Magnitude of the Limiting Transient Variation

Te —  Modeling Bias or Uncertainty

TE —  Temperature Effects

D ~  Temperature Drift Effects

TLU —  Total Loop Uncertainty

URL - Upper Range Limit

X, —  Max. or Min. Steady State Loop Operating Value

)& —  Magnitude of the Limiting Operating Transient
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of plant radiological conditions during various operational modes are maintained by the GGNS
Health Physics department.

SEISMIC QUALIFICATION (if YES, refer to NPEAP 3 14) Does document delete or modify
seismically qualified equipment; install new safety related or post accident monitoring equipment, D . D D
or affect equipment which interacts with seismically qualified equipment in a manner which could
affect the performance capabilities or seismic/dynamic characteristics?

combustibles, fire protection equipment, obstructions to fire suppression/detection features,
penetrations/ space separators, or structural steel fireproofing, raceway fire barrier enclosures
(Thermo-Lag/Ksowool), cable tray covers or Pre-Fire Plans; add or remove safety related equipment?

FIRE PROTECTION (if YES, refer to NPEAP 317) Does document involve or affect - D D D

SAFE SHUTDOWN (if YES, refer to NPEAP 317) Does document involve equipment listed in
FPP-1, described on safe shutdown P&ID drawings, or involve any of the following systems; B21, - D D I_—_]
E12, P41, P75, T46, T51, X77, Y47, C61, M71, Z77, or systems which support these systems;
address a change to equipment in an area containing redundant safe shutdown components; involve
non-safe shutdown circuits that share power supplies, signal sources or enclosures with safe
shutdown circuits; or affect the function of 8 hour emergency lighting?

HUMAN FACTORS (if YES, refer to NPEAP 333) Does document include a change to control D

room labeling or annunciator wording which differs from, or is not listed in Appendix A of ES-17;
or modifies disElaZ equipment on control room panels or control room operator controls?
HYDROGEN CONTROL (if YES, refer to NPEAP 336) Does document address a change to

equipment or structures in the containment or drywell?

ASME SECTION XI (if YES, refer to NPEAP 337) Does document add or delete any safety
related pressure boundary welds, components, or component supports; affect the performance or D
testing of a safety related pump or safety related valve; or the function or function classification of
any pump or valve as stated in GGNS-M-189.3?

H EHE N
O OOl a
O OOl O

ENVIRONMENTAL QUALIFICATION (if YES, refer to NPEAP 803) Does document
add EQ equipment; remove, replace, change the function of, change the power supply of or alter D
any EQ equipment; result in a change or potential change to local environmental conditions (e.g.,
heat load, cooling source or radiation source) during normal, abnormal or post accident operations
including changes to HELB barriers (¢.g. doors); add, change or alter safety related equipment
located inside a line break area/containment which share common power supplies or circuit
breakers with EQ equipment; or alter a system required to detect/mitigate a LOCA or HELB?
EROSION/CORROSION - MIC (if YES, refer to NPEAP 903) Does the document affect
any aspect of a water/steam system (e.g., flow path geometry, material, flow rate, duration, - D D D
chemistry, new weld location, temperature, pressure, or steam quality); or affect the piping
component wall thickness (e.g., welding overlay, different pipe schedule, eroded areas, etc.) for
elbow, tee, reducer, piping, pump, tank, or valve within the piping system (not to include pipe
supports); or add external weight to the piping system (such as lead shiclding or larger actuator); or
make any changes 1o the drawings listed in Attachment 1 to NPEAP 9037

Justification: Revision 1 of JS-09 is a general revision and incorporates SCN 98/0001.
These changes consist of minor methodology revisions, editorial changes and updates to references.
The revision does not impact the original design inputs.

Date: G
/X Yl Date: ;/&/ 2 oo

Responsible Engineer:

Group Supervisor:
Form 330.2, Rev. 4
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DESIGN VERIFICATION RECORD
Document Number: JS-09 Revision: 1
METHOD
Verification methods to be used:
X Design Review
Qualification Testing
Alternate Calculations

DOCUMENT(S) REVIEWED: (Attach Additional Sheet(s), if needed)

Document Number Revision Document Title
NEDC-31336P-A 1996 GE setpoint methodology
ISA RP67.04, Part 11 1994 ISA setpoint methodology
EDP-032 1 Setpoint/uncertainty desktop procedure
USNRC RG 1.105 1 NRC instrument setpoint reg guide
JS-09 0

SUMMARY OF REVIEW: (Attach Additional Sheet(s), if needed)

A review was done to verify the accuracy of the information presented in JS-09 rev 1. A
review was done to ensure that all procedural requirements were met. JS-09 rev 1 is
acceptable for issuance. The methodology for generating instrument uncertainty and setpoint
calculations is adequately expiained.

Design Verification Completed By: C—’/ - \\,\’\j\" Date: ( o Zo 0
. . . 7 -
Engineering Supervisor; % Z ; z [ é e Date: I/_; Z Ao
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