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On March 12, 2012, the Nuclear Regulatory Commission (NRC) issued a Request for
Information per 10 CFR 50.54(f) (Reference 1) to all power reactor licensees. The required
response section of Enclosure 1 of Reference 1 indicated that licensees should provide a
Seismic Hazard Evaluation and Screening Report within 1.5 years from the date of the letter for
Central and Eastern United States (CEUS) nuclear power plants. By NRC letter dated May 7,
2013 (Reference 2), the date to submit the report was extended to March 31, 2014.

By letter dated May 9, 2014 (Reference 6), the NRC transmitted the results of the screening and
prioritization review of the seismic hazards reevaluation report for LaSalle County Station, Units
1 and 2 submitted on March 31, 2014 (Reference 5). In accordance with the screening,
prioritization, and implementation details report (SPID) (References 3 and 4), and Augmented
Approach guidance (Reference 2), the reevaluated seismic hazard is used to determine if
additional seismic risk evaluations are warranted for a plant. Specifically, the reevaluated
horizontal ground motion response spectrum (GMRS) at the control point elevation is compared
to the existing safe shutdown earthquake (SSE) or Individual Plant Examination for External
Events (IPEEE) High Confidence of Low Probability of Failure (HCLPF) Spectrum (IHS) to
determine if a plant is required to perform a high frequency confirmation evaluation. As noted in
the May 9, 2014 letter from the NRC (Reference 6) on page 2 of Enclosure 2, LaSalle County
Station, Units 1 and 2 is to conduct a limited scope High Frequency Evaluation (Confirmation).

Within the May 9, 2014 letter (Reference 6), the NRC acknowledged that these limited scope
evaluations will require additional development of the assessment process. By Reference 8, the
Nuclear Energy Institute (NEI) submitted an Electric Power Research Institute (EPRI) report
entitled, High Frequency Program: Application Guidance for Functional Confirmation and
Fragility Evaluation (EPRI 3002004396) for NRC review and endorsement. NRC endorsement
was provided by Reference 9. Reference 10 provided the NRC final seismic hazard evaluation
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screening determination results and the associated schedules for submittal of the remaining
seismic hazard evaluation activities.

The High Frequency Evaluation Confirmation Report for LaSalle County Station, Units 1 and 2,
provided in the enclosure to this letter, shows that all high frequency susceptible equipment
evaluated within the scoping requirements and using evaluation criteria of Reference 8 for
seismic demands and capacities, are acceptable.

Therefore, no additional modifications or evaluations are necessary.

This transmittal completes the scope of work described in Section 4.2 of Reference 5, for
LaSalle County Station, Units 1 and 2.

This letter closes the associated regulatory Commitment No. 1 contained in Enclosure 2 of
Reference 5 for LaSalle County Station, Units 1 and 2.

This letter contains no new regulatory commitments.

If you have any questions regarding this report, please contact Ronald Gaston at 630-657-3359.
I declare under penalty of perjury that the foregoing is true and correct. Executed on the 1% day
of December 2016.

Respectfully submitted,

.. 77,74?717

Glen T. Kaegi
Director - Licensing & Regulatory Affairs
Exelon Generation Company, LLC

Enclosure: LaSalle County Station, Units 1 and 2 - Seismic High Frequency Evaluation
Confirmation Report

cc:  NRC Regional Administrator - Region lli
NRC Project Manager, NRR — LaSalle Station
NRC Senior Resident Inspector — LaSalle Station
Mr. Brett A. Titus, NRR/JLD/JCBB, NRC
Mr. Stephen M. Wyman, NRR/JLD/JHMB, NRC
Mr. Frankie G. Vega, NRR/JLD/JHMB, NRC
llinois Emergency Management Agency — Division of Nuclear Safety



Enclosure
LaSalle County Station, Units 1 and 2

Seismic High Frequency Evaluation Confirmation Report

(91 pages)



HIGH FREQUENCY CONFIRMATION REPORT

IN RESPONSE TO NEAR TERM TASK FORCE (NTTF) 2.1 RECOMMENDATION
for the

LASALLE COUNTY STATION, UNIT 1 AND 2
2601 N 21*t Rd, Marseilles, IL 61341
Facility Operating License Nos. NPF-11 and NPF-18
NRC Docket Nos. 50-373 and 50-374
Correspondence No.: RS-16-176

~ Exelon.

Exelon Generation Company, LLC (Exelon)
PO Box 805398
Chicago, IL 60680-5398

Prepared by:
Stevenson & Associates
1661 Feehanville Drive, Suite 150
Mount Prospect, IL 60056

Report Number: 15C0348-RPT-002, Rev. 0

Printed Name Signature Date

Preparer: F. Ganatra At et 10/21/2016

Reviewer: M. Delaney Tpbene i S o 10/21/2016

Approver: M. Delaney S boae ’(“"“a-\ 10/21/2016
Lead Responsibie Engineer; Ldoert Sl Gl Q H @l | l !“
Branch Manager: S I ) 8 : § i ﬁi!‘

Senior Manager
Design Englneerlng e __‘» m[ ﬁ[ln
Corporate Acceptance: ;EEE gl K 4 ” g Cz Z




Document ID: 15C0348-RPT-002
Title: High Frequency Confirmation Report for LaSalle County Station, Units 1 and 2
in Response to Near Term Task Force (NTTF) 2.1 Recommendation

Document Type:
~ Criteria (J Interface O

Report

Specification [J

Other [0 Drawing []

Project Name:

LaSalle, Unit 1 and 2 High Frequency Confirmation

Job No.: 156C0348

cient. = Exelon.

This document has been prepared under the guidance of the S&A Quality Assurance
Program Manual, Revision 18 and project requirements:

Initial Issue (Rev. 0)

Originated by: F. Ganatra

A el

Date: 10/21/2016

Checked by: M. Delaney

A

Date: 10/21/2016

Approved by: M. Delaney /‘@Mﬁ(%

Date: 10/21/2016

Revision Record:

Stevenson & Associates

Figure 2.8

Revision |Originated by/ |[Checked by/ [Approved by/ |Description of Revision
No. Date Date Date
DOCUMENT PROJECT NO.
APPROVAL SHEET 15C0348




15C0348-RPT-002, Rev. 0
Correspondence No.: RS-16-176

Executive Summary

The purpose of this report is to provide information as requested by the Nuclear Regulatory
Commission (NRC) in its March 12, 2012 letter issued to all power reactor licensees and holders of
construction permits in active or deferred status [1)]. In particular, this report provides information
requested to address the High Frequency Confirmation requirements of Item (4), Enclosure 1,
Recommendation 2.1: Seismic, of the March 12, 2012 letter [1].

Following the accident at the Fukushima Dai-ichi nuclear power plant resulting from the March 11,
2011, Great Tohoku Earthquake and subsequent tsunami, the Nuclear Regulatory Commission (NRC)
established a Near Term Task Force (NTTF) to conduct a systematic review of NRC processes and
regulations and to determine if the agency should make additional improvements to its regulatory
system. The NTTF developed a set of recommendations [15] intended to clarify and strengthen the
regulatory framework for protection against natural phenomena. Subsequently, the NRC issued a
50.54(f) letter on March 12, 2012 [1], requesting information to assure that these recommendations
are addressed by all U.S. nuclear power plants. The 50.54(f) letter requests that licensees and
holders of construction permits under 10 CFR Part 50 reevaluate the seismic hazards at their sites
against present-day NRC requirements and guidance. Included in the 50.54(f) letter was a request
that licensees’ perform a “confirmation, if necessary, that SSCs, which may be affected by high-
frequency ground motion, will maintain their functions important to safety.”

EPR! 1025287, “Seismic Evaluation Guidance: Screening, Prioritization and Implementation Details
(SPID) for the resolution of Fukushima Near-Term Task Force Recommendation 2.1: Seismic” [6]
provided screening, prioritization, and implementation details to the U.S. nuclear utility industry for
responding to the NRC 50.54(f) letter. This report was developed with NRC participation and was
subsequently endorsed by the NRC. The SPID included guidance for determining which plants should
perform a High Frequency Confirmation and identified the types of components that should be
evaluated in the evaluation.

Subsequent guidance for performing a High Frequency Confirmation was provided in EPRI
3002004396, “High Frequency Program, Application Guidance for Functional Confirmation and
Fragility Evaluation,” [8] and was endorsed by the NRC in a letter dated September 17, 2015 [3].
Final screening identifying plants needing to perform a High Frequency Confirmation was provided
by NRC in a letter dated October 27, 2015 [2].

This report describes the High Frequency Confirmation evaluation undertaken for LaSalle County
Station, Unit 1 and 2 (LAS). The objective of this report is to provide summary information describing
the High Frequency Confirmation evaluations and results. The level of detail provided in the report is
intended to enable NRC to understand the inputs used, the evaluations performed, and the
decisions made as a result of the evaluations.

EPR! 3002004396 [8] is used for the LAS engineering evaluations described in this report. In
accordance with Reference [8], the following topics are addressed in the subsequent sections of this
report:

® Process of selecting components and a list of specific components for high-frequency
confirmation

¢ Estimation of a vertical ground motion response spectrum (GMRS)
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e Estimation of in-cabinet seismic demand for subject components
e Estimation of in-cabinet seismic capacity for subject components

e Summary of subject components’ high-frequency evaluations
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1 Introduction

1.1 PURPOSE
The purpose of this report is to provide information as requested by the NRC in its March 12,
2012 50.54(f) letter issued to all power reactor licensees and holders of construction permits in
active or deferred status [1]. In particular, this report provides requested information to address
the High Frequency Confirmation requirements of Item (4), Enclosure 1, Recommendation 2.1:
Seismic, of the March 12, 2012 letter [1].

1.2 BACKGROUND

Following the accident at the Fukushima Dai-ichi nuclear power plant resulting from the March
11, 2011, Great Tohoku Earthquake and subsequent tsunami, the Nuclear Regulatory
Commission (NRC) established a Near Term Task Force (NTTF) to conduct a systematic review of
NRC processes and regulations and to determine if the agency should make additional
improvements to its regulatory system. The NTTF developed a set of recommendations
intended to clarify and strengthen the regulatory framework for protection against natural
phenomena. Subsequently, the NRC issued a 50.54(f) letter on March 12, 2012 [1], requesting
information to assure that these recommendations are addressed by all U.S. nuclear power
plants. The 50.54(f) letter requests that licensees and holders of construction permits under 10
CFR Part 50 reevaluate the seismic hazards at their sites against present-day NRC requirements
and guidance. Included in the 50.54(f) letter was a request that licensees’ perform a
“confirmation, if necessary, that SSCs, which may be affected by high-frequency ground motion,
will maintain their functions important to safety.”

EPRI 1025287, “Seismic Evaluation Guidance: Screening, Prioritization and Implementation
Details (SPID) for the resolution of Fukushima Near-Term Task Force Recommendation 2.1:
Seismic” [6] provided screening, prioritization, and implementation details to the U.S. nuclear
utility industry for responding to the NRC 50.54(f) letter. This report was developed with NRC
participation and is endorsed by the NRC. The SPID included guidance for determining which
plants should perform a High Frequency Confirmation and identified the types of components
that should be evaluated in the evaluation.

Subsequent guidance for performing a High Frequency Confirmation was provided in EPRI
3002004396, “High Frequency Program, Application Guidance for Functional Confirmation and
Fragility Evaluation,” [8] and was endorsed by the NRC in a letter dated September 17, 2015 [3].
Final screening identifying plants needing to perform a High Frequency Confirmation was
provided by NRC in a letter dated October 27, 2015 [2].

On March 31, 2014, LAS submitted a reevaluated seismic hazard to the NRC as a part of the
Seismic Hazard and Screening Report [4]. By letter dated October 27, 2015 [2], the NRC
transmitted the results of the screening and prioritization review of the seismic hazards
reevaluation.

This report describes the High Frequency Confirmation evaluation undertaken for LAS using the
methodologies in EPRI 3002004396, “High Frequency Program, Application Guidance for
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1.3

1.4

1.5

Functional Confirmation and Fragility Evaluation,” as endorsed by the NRC in a letter dated
September 17, 2015 [3].

The objective of this report is to provide summary information describing the High Frequency
Confirmation evaluations and results. The level of detail provided in the report is intended to
enable NRC to understand the inputs used, the evaluations performed, and the conclusions
made as a result of the evaluations.

APPROACH

EPRI 3002004396 [8] is used for the LAS engineering evaluations described in this report. Section
4.1 of Reference [8] provided general steps to follow for the high frequency confirmation
component evaluation. Accordingly, the following topics are addressed in the subsequent
sections of this report:

e LAS SSE and GMRS Information

s Selection of components and a list of specific components for high-frequency confirmation
¢ Estimation of seismic demand for subject components

e Estimation of seismic capacity for subject components

e Summary of subject components’ high-frequency evaluations

e Summary of Results

PLANT SCREENING

LAS submitted reevaluated seismic hazard information including GMRS and seismic hazard
information to the NRC on March 31, 2014 [4]. In a letter dated April 21, 2015, the NRC staff
concluded that the submitted GMRS adequately characterizes the reevaluated seismic
hazard for the LAS site for 2.1 Seismic [14].

The NRC final screening determination letter concluded [2] that the LAS GMRS to SSE
comparison resulted in a need to perform a High Frequency Confirmation in accordance with
the screening criteria in the SPID [6].

REPORT DOCUMENTATION

Section 2 describes the selection of devices. The identified devices are evaluated in Reference
[17] for the seismic demand specified in Section 3 using the evaluation criteria discussed in
Section 4. The overall conclusion is discussed in Section 5.

Table B-1 lists the devices identified in Section 2 and provides the results of the evaluations
performed in accordance with Section 3 and Section 4.
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2 Selection of Components for High-Frequency
Screening

The fundamental objective of the high frequency confirmation review is to determine whether the
occurrence of a seismic event could cause credited FLEX/mitigating strategies equipment to fail to
perform as necessary. An optimized evaluation process is applied that focuses on achieving a safe and
stable plant state following a seismic event. As described in Reference [8], this state is achieved by
confirming that key plant safety functions critical to immediate plant safety are preserved (reactor trip,
reactor vessel inventory and pressure control, and core cooling) and that the plant operators have the
necessary power available to achieve and maintain this state immediately following the seismic event
(AC/DC power support systems).

Within the applicable functions, the components that would need a high frequency confirmation are
contact control devices subject to intermittent states in seal-in or lockout (SILO) circuits. Accordingly,
the objective of the review as stated in Section 4.2.1 of Reference [8] is to determine if seismic induced
high frequency relay chatter would prevent the completion of the following key functions.

2.1 REAcTOR TRIP/ISCRAM

The reactor trip/SCRAM function is identified as a key function in Reference [8] to be considered
in the High Frequency Confirmation. The same report also states that “the design requirements
preclude the application of SILO circuits that prevent reactor trip/SCRAM functions” and that
“No high-frequency review of the reactor trip/SCRAM systems is necessary.”

2.2 REACTOR VESSEL INVENTORY CONTROL

The reactor coolant system/reactor vessel inventory control systems were reviewed for contact
control devices in SILO circuits that would create a Loss of Coolant Accident (LOCA). The focus
of the review was contact control devices that could lead to a significant leak path. Check valves
in series with active valves would prevent significant leaks due to misoperation of the active
valve; therefore, SILO circuit reviews were not required for those active valves.

The process/criteria for assessing potential reactor coolant leak path valves is to review all
P&ID’s attached to the Reactor Coolant System (RCS) and include all active isolation valves and
any active second valve upstream or downstream that is assumed to be required to be closed
during normal operation or close upon an initiating event (LOCA or Seismic). A table with the
valves and associated P&ID is included in Table B-2 of this report.

Manual valves that are normally closed are assumed to remain closed and a second simple
check valve is assumed to function and not be a Multiple Spurious Failure.
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On BWR's the instrument lines that are 1” or less, in general, are assumed to have restricting
orifices that are designed to mitigate any leakage due to make up.

Table B-2 only lists the Unit 2 valves. Unit 1 has equivalent valves. For example, Unit 2 valve
2B21-F013C s equivalent to Unit 1 valve 1B21-F013C.

Active Function: A function that requires mechanical motion or a change of state (e.g.,
the closing of a valve or relay or the change in state of a transistor).

Simple Check Valve: A valve which closes upon reverse fluid flow only.

Table B-2 contains a list of valves analyzed and the resultant devices selected which are also
identified below. Devices controlling the valves listed in Table B-1 were selected based on the
analysis detailed below.

Main Steam System Valves

Automatic Depressurization Valves 1B21-FO13C/D/E/R/S/U/V, 2B21-F013C/D/E/R/S/U/V;
Safety Relief Valves 1B21-FO13F/H/K/L/M/P, 2B21-FO13F/H/K/L/M/P.

Electrical control for the solenoid-operated pilot valves is via relays controlled by the Auto
Depressurization Logic (A/B Solenoids of 1/2B21-FO13C/D/E/R/S/U/V), the Low-Low Setpoint
Relief Logic (B/C Solenoids of 1/2B21-F013C/D/E/K/P/S/U), or reactor pressure {C Solenoids of
1/2B21-FO13F/H/L/M/R/V) [32, pp. 7.3-7].

The Auto Depressurization Logic can seal in via contacts on 1/2B21C-K4A/B, 1/2B21C-K8A/B [33,
34, 35, 36]. The input logic to 1/2B21C-K4A/B and 1/2B21C-K8A/B is via several diverse
contacts. Itis unlikely that coincident chatter would occur simultaneously in each of these input
contacts in a way that would cause 1/2B21C-K4A/B and 1/2B21C-K8A/B to both seal in, and for
this reason these input devices are not included in the analysis. Relays 1/2B21C-K7A/B and
1/2B21C-K6A/B are slaves to 1/2B21C-K4A/B and 1/2B21C-K8A/B and do not seal-in on their
own, thus do not meet selection criteria.

Any chatter which could energize the coil of the Low-Low Setpoint Relief auxiliary relay
associated with the B/C Solenoid-operated pilot valve, and also seal in the Low-Low Setpoint
Relief Logic, could cause the valve to open and remain open [37, 38, 39, 40]. This could happen
if a combination of two of the following relays chatter simultaneously: 1/2B21C-K54A/B,
1/2B21C-K55A/B, 1/2B21C-K56A/B, 1/2B21C-K57A/B, 1/2B21C-K66A/B, 1/2B21C-K68A/B,
1/2B21C-K69A/B, 1/2B21C-K70A/B, 1/2B21C-K71A/B, 1/2B21C-K72A/B, 1/2B21C-K75A/B,
1/2B21C-K76A/B; or the pressure switches PS-1/2BN21-N039C/CC, PS-1/2BN21-N039D/DD, PS-
1/2BN21-NO39E/EE, PS-1/2BN21-N039K/KK, PS-1/2BN21-N039P/PP, PS-1/2BN21-N039S/SS, PS-
1/2BN21-N039U/UU, or PS-1/2BN21-NO60U/UU [41, 42, 43, 44, 45, 46, 47, 48] (U1), [49, 50, 51,
52, 53, 54, 55, 56] (U2).

Chatter in the pressure switch of the pressure-controlled C Solenoids may cause the valve to
momentarily open, however there is no seal-in of this pressure signal and the valves would
reclose after the period of strong shaking [42, 43, 44, 45, 50, 51, 52, 53]. Thus none of these
pressure switches meet the selection criteria.

Main Steam Isolation Valves 1B21-F022A/B/C/D, 1B21-F028A/B/C/D, 2B21-F022A/B/C/D,
2B21-F028A/B/C/D.

The solenoid-operated pilot valves of these normally-open valves are energized to keep the
valves open. Chatter in the auxiliary relays controlling these valves [57, 58, 59, 60, 61, 62, 63,
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64] (U1), [65, 66, 67, 68, 69, 70, 71, 72] (U2), or in the Primary Containment and Reactor Vessel
Isolation Logic [73, 74, 75, 76, 77, 78, 79, 80] could cause the valves to close, which is a
beneficial effect. If an isolation signal is generated, no relay chatter would cause these valves to
remain open after the period of strong shaking. For this reason, no devices controlling these
valves meet the selection criteria.

Main Steam Drain Valves 1B21-F016, 1B21-F019, 1B21-FO67A/B/C/D, 2B21-F016, 2B21-
F019, 2B21-FO67A/B/C/D.

These motor-operated valves are normally open and chatter in the opening control circuit is
blocked by open rugged limit and torque switches [81, 82, 83, 84]. Chatter in the closing
contactor auxiliary contacts or the isolate signal relay contacts could cause valve closure,
however this effect is beneficial as far as leak-path is concerned. All other contact devices in the
closing circuit are rugged.

Feedwater and Zinc System Valves
Valves 1B21-FO11A/B, 2B21-FO11A/B.

Based on the P&ID [85, 86], these are normally open manual valves without electrical
controls. This removes these valves from consideration as a potential RCS leak path
resulting from high-frequency seismic effects.

Nuclear Boiler and Reactor Recirculation Valves
Reactor Recirculation Pump Discharge Valves 1B33-FO67A/B, 2 B33-FO67A/B.

These valves are normally open and chatter in the opening control circuit is blocked by open
rugged limit and torque switches [87, 88]. Chatter in the closing contactor auxiliary contacts
could cause valve closure, however this effect is beneficial as far as leak-path is concerned.
Chatter of other devices in the close circuit would only have a temporary effect on valve closure
and thus does not meet the selection criteria [89, 90, 91, 92].

Reactor Recirculation Flow Control Valves 1B33-FO60A/B, 2 B33-FO60A/B.

These valves are controlled by hand switches via a solid-state positioning system [93, 94, 95, 96].
There are no vulnerable SILO contact devices which may hold these valves in the open position.

Reactor Recirculation Pump Suction Valves 1B33-F023A/B, 2 B33-F023A/B.

These motor-operated valves are normally open and chatter in the opening control circuit is
blocked by open rugged limit and torque switches [97, 98, 99, 100]. Chatter in the closing
contactor auxiliary contacts could cause valve closure, however this effect is beneficial as far as
leak-path is concerned. All other contact devices in the closing circuit are rugged.

Residual Heat Removal System Valves
Containment Spray Valves 1E12-FO16A/B, 1E12-FO17A/B, 2E12-FO16A/B, 2E12-FO17A/B.

These motor-operated valves are normally closed and controlled by hand switches with
permissive contacts in the opening circuit [101, 102, 103, 104, 105, 106]. Chatter in the auxiliary
contact of the 42-O opening contactor could bypass the permissive and control switch and seal-
in the contactor, which would open the valve. Chatter in the opening permissive contacts are
blocked by a rugged control switch. Chatter in the closing circuit is blocked by open and rugged
limit and torque switches.
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Residual Heat Removal Suction Cooling Isolation Valves 1E12-F008, 1E12-F009, 2E12-F008,
2E12-F009.

These motor-operated valves are normally closed and controlled by hand switches with an
isolate signal permissive contact in the opening circuit [107, 108, 109, 110]. In the absence of an
isolation signal, chatter in the auxiliary contact of the 42-O opening contactor could bypass the
control switch and seal-in the contactor, which would open the valve. The inboard isolation
valve, 1/2E12-F009, also has an interposing auxiliary relay CR1. Chatter in the contact of this
relay could also lead to seal-in of the opening contactor. Chatter in the closing circuit is blocked
by open and rugged limit and torque switches.

Reactor Water Clean-Up System Valves

Reactor Water Clean-Up System Isolation Valves 1G33-FO01, 2G33-F001; Reactor Water
Clean-Up Vessel Drain Line Recirculation Valves 1G33-F101, 2G33-F101.

Per the P&ID these motor-operated valves are normally open [111, 112]. Chatter in the opening
control circuit is blocked by open rugged limit and torque switches [113, 114, 115, 116]. Chatter
in the closing contactor auxiliary contacts could cause valve closure, however this effect is
beneficial as far as leak-path is concerned. All other contact devices in the closing circuit are
rugged.

Reactor Water Clean-Up Line Suction Inside Containment Valves 1G33-F102, 2G33-F102.

These are normally-open motor operated valves controlled by rugged hand switches [113,
115]. There is no seal-in associated with the control of these valves.

Reactor Core Isolation Cooling System Valves
Reactor Core Isolation Cooling Isolation Valves 1E51-F063, 1E51-FO08, 2E51-F063, 2E51-F008.

These normally-open motor-operated valves are required to remain open to supply steam to the
RCIC Turbine, which powers the AC-Independent Core Cooling System credited in Section 2.4
below, and for the Phase 1 FLEX Response. There is no seal-in in the opening circuit, and
closure, if needed, is not blocked by SILO [117, 118, 119, 120]. Inadvertent closure of these
valves is covered in the RCIC chatter analysis in Section 5.3.7 of Ref. [18].
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2.3

2.4

REACTOR VESSEL PRESSURE CONTROL

The reactor vessel pressure control function is identified as a key function in Reference [8] to be
considered in the High Frequency Confirmation. The same report also states that “required post
event pressure control is typically provided by passive devices” and that “no specific high
frequency component chatter review is required for this function.”

CORE COOLING

The core cooling systems were reviewed for contact control devices in seal-in and lockout
circuits that would prevent at least a single train of non-AC power driven decay heat removal
from functioning. LaSalle credits their steam turbine-driven Reactor Core Isolation Cooling
(RCIC) Pump to provide core decay-heat cooling.

The selection of contact devices for the Safety Relief Valves (SRVs) overlaps with the
RCS/Reactor Vessel Inventory Control Category. Refer to Section 2.2 for more information on
the analysis of contact devices for these valves.

The selection of contact devices for RCIC was based on the premise that RCIC operation is
desired, thus any SILO which would lead to RCIC operation is beneficial and thus does not meet
the criteria for selection. Only contact devices which could render the RCIC system inoperable
were considered.

The largest vulnerability to RCIC operation following a seismic event is contact chatter leading to
a false RCIC Isolation Signal or false Turbine Trip. A false steam line break trip has the potential
to delay RCIC operation while confirmatory inspections are being made. Chatter in the contacts
of the RCIC Isolation Signal Relay 1/2E51A-K15, the Steam Line High Differential Pressure Time
Delay Relay 1/2E51A-KA47, the Leak Detection Relay 1/2E31A-K2A, or the Turbine Exhaust
Diaphragm High Pressure Relay 1/2E51A-K29; or coincident chatter in the Reactor Pressure
Relays 1/2E51A-K54 and 1/2E51A-K55; may lead to a RCIC Isolation Signal and seal-in of
1/2E51A-K15 [19, 20]. This would cause the RCIC Isolation Valves to close and the RCIC Trip and
Throttle Valve to trip. Similar chatter in the devices that drive those relays could also lead to
seal-in: 1/2E31-N022A, 1/2E31-N022C, 1/2E51-N012A, 1/2E51-N012C and 1/2E31-R001C [189,
21, 20, 22, 23, 24]. (The four-second time delay associated with 1/2E51A-K47 will block chatter
on differential pressure switch 1/2E31-NO13AA, so it is excluded.) The same rationale applies to
the identical Division 3 devices: 1/2E51A-K33, 1/2E51A-K48, 1/2E51A-K32, 1/2E31A-K2B,
1/2E51A-K39, 1/2E51A-K57, 1/2E51A-K58, 1/2E31-N022B, 1/2E31-N022D, 1/2E51-N012B,
1/2E51-N012D and 1/2E31-R002C [25, 26, 27, 28].

Any chatter that may lead to the energization of the Trip and Throttle Valve Remote Trip Circuit
is considered as SILO as it will close the valve and require a manual reset prior to restoration of
the RCIC system. Chatter in Turbine Trip Auxiliary Relay 1/2E51A-K8, or in the devices which
control this relay; the Turbine Exhaust High Pressure Relay 1/2E51A-K6, the Pump Suction Low
Pressure Relay 1/2E51A-K7, and the Isolation Signal Relays 1/2E51A-K15, and 1/2E51A-K60 [15];
could cause seal-in of K8 resulting in a turbine trip. Similar chatter in the contact devices that
drive those relays (and not already covered in the RCIC Isolation Signal analysis) could also lead
to a turbine trip: 1/2E51-NO09A, 1/2E51-N0O09B, and 1/2E51-N006 [29, 30].

LaSalle’s ESEL development is documented in ML14353A085 [31]. The contact devices selected
as part of that effort appear in Table B-1. For more information on the ESEL selection process
and the complete ESEL refer to Ref. [31].
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2.5

AC/DC POWER SUPPORT SYSTEMS

The AC and DC power support systems were reviewed for contact control devices in SILO
circuits that prevent the availability of DC and AC power sources. The following AC and DC
power support systems were reviewed:

. Emergency Diesel Generators,

. Battery Chargers,

. Uninterruptable Power Supplies,

. EDG Ancillary Systems, and

. Switchgear, Load Centers, and MCCs.

Electrical power, especially DC, is necessary to support achieving and maintaining a stable plant
condition following a seismic event. DC power relies on the availability of AC power to recharge
the batteries. The availability of AC power is dependent upon the Emergency Diesel Generators
and their ancillary support systems. EPRI 3002004396 [8] requires confirmation that the supply
of emergency power is not challenged by a SILO device. The tripping of lockout devices or
circuit breakers is expected to require some level of diagnosis to determine if the trip was
spurious due to contact chatter or in response to an actual system fault. The actions taken to
diagnose the fault condition could substantially delay the restoration of emergency power.

In order to ensure contact chatter cannot compromise the emergency power system, control
circuits were analyzed for the Emergency Diesel Generators (EDG), Battery Chargers, Vital AC
Inverters, and Switchgear/Load Centers/MCCs as necessary for Power Supply from EDGs to
Battery Chargers and EDG Ancillary Systems. General information on the arrangement of safety-
related AC and DC systems, as well as operation of the EDGs, was obtained from LaSalle’s UFSAR
[32]. LaSalle has five (5) EDGs which provide emergency power to their Class 1E loads on their
two (2) units. The overall emergency power distribution is shown on the station One-Line
Diagrams [121, 122, 123, 124, 125, 126].

The analysis necessary to identify contact devices in this category relies on conservative worse-
case initial conditions and presumptions regarding event progression. The analysis considers
the reactor is operating at power with no equipment failures or LOCA prior to the seismic event.
The Emergency Diesel Generators are not operating but are available. The seismic event is
presumed to cause a Loss of Offsite Power (LOOP) and a normal reactor SCRAM.

In response to bus undervoltage relaying detecting the LOOP, the Class 1E control systems must
automatically shed loads, start the EDGs, and sequentially load the diesel generators as
designed. Ancillary systems required for EDG operation as well as Class 1E battery chargers and
inverters must function as necessary. The goal of this analysis is to identify any vulnerable
contact devices which could chatter during the seismic event, seal-in or lock-out, and prevent
these systems from performing their intended safety-related function of supplying electrical
power during the LOOP.

The following sections contain a description of the analysis for each element of the AC/DC
Support Systems. Contact devices are identified by description in this narrative and apply to
both divisions. The contact devices selected as part of that effort appear in Table B-1.
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Emergency Diesel Generators

The analysis of the Emergency Diesel Generators, DGO, DG1A, DG1B, DG2A, and DG2B, is divided
into two sections, generator protective relaying and diesel engine control. General descriptions
of these systems and controls appear in the UFSAR [32].

Generator Protective Relaying

The DG 0 Circuit Breaker ACB1413 (ACB2413) is tripped by DG Lockout Relay 86DGO. If this
lockout relay is tripped the circuit breaker will not close automatically during the LOOP [127,
128]. The Diesel Generator Lockout Relay 86DGO0 may be tripped by chatter in both engine and
generator-related fault circuits. Chatter in engine-related fault circuits are covered below.
Chatter in the following generator protective and auxiliary relays may trip the lockout relay:
Differential Overcurrent 87, 87X; Neutral Ground 59, K59X1; Frequency 81, 81X; Overcurrent
with Voltage Restraint 51V, 51VX; Reverse Power 32, K32X; and Field Excitation 40, K25 [129,
130]. The lockout relays for the DG 1A and DG 2A circuit breakers have identical control logic as
DG 0 and are susceptible to chatter in the same devices [131, 132, 133, 134, 135, 136].

The DG 1B Circuit Breaker ACB1433 and DG 2B Circuit Breaker ACB2433 are tripped by the
Engine Lockout Relay K15, the Generator Lockout Relay K1, and the 86-N Normal Power Feed
Lockout Relay [137, 138]. The engine lockout relay is covered below. The generator lockout
relay may be tripped by chatter in the following protective relays: Differential Overcurrent
K30A/B/C; Reverse Power K32; and Overcurrent with Voltage Restraint K35A/B/C coincident
with Time Delay Relay K6 [139, 140]. The normal feed lockout relay may be tripped by chatter in
the overcurrent relays 51 (A/B/C) [141, 142].

Diesel Engine Control

Tripping of the DG 0 Lockout Relay trips the generator breaker and energizes the engine
shutdown solenoid [143, 144]. The engine fault devices that may trip the lockout relays are:
Failure to Start K39, K9; Engine Overspeed S8, K10; Oil Pressure K11; and Oil Temperature S11,
K12 [130]. The oil pressure switch changes state during engine start. Time delay relay K33
blocks the oil pressure fault during engine start. Chatter in K33 may cause engine shutdown
due to an erroneous oil pressure fault. Other than devices which could trip the lockout breaker,
there are no SILO devices which would prevent diesel start after the period of strong shaking
ends. The control logic for DG 1A and DG 2A is identical to DG 0 and is sensitive to chatter in
the same devices [145, 132, 133, 146, 135, 133].

Tripping of either the generator or engine lockout relays on DG 1B or DG 2B will energize the

engine shutdown relay. The engine fault devices which could trip the engine lockout relay on
DG 1B or DG 2B are identical in design and nomenclature as the other three diesel generators
[147, 148].

Battery Chargers

The Control Circuits for Battery Chargers contain a high voltage shutdown circuit [149] which is
intended to protect the batteries and DC loads from output overvoltage due to charger failure
[150, 151, 152, 153, 154, 155, 156, 157]. Chatter in the contacts of these output relays may
disable the battery chargers, and for this reason meet the selection criteria.
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Uninterruptable Power Supplies

Analysis of schematics for the Uninterruptable Power Supplies [158, 159, 160, 161, 162, 163] did
not indicate any SILO contact devices.

EDG Ancillary Systems

In order to start and operate the Emergency Diesel Generators, a number of components and
systems are required. For the purpose of identifying electrical contact devices, only systems and
components which are electrically controlled are analyzed. Information in the UFSAR [32] was
used as appropriate for this analysis.

Starting Air

Based on Diesel Generator availability as an initial condition the passive air reservoirs are
presumed pressurized and the only active components in this system required to operate are
the air start solenoids [164, 165, 166, 32, pp. 9.5-37], which are covered under the EDG engine
control analysis in Section above.

Combustion Air Intake and Exhaust

The combustion air intake and exhaust for the Diesel Generators are passive systems [164, 165,
166, 32, pp. 9.5-42] which do not rely on electrical control.

Lube Qil

The Diesel Generators utilize engine-driven mechanical lubrication oil pumps [167, 32, pp. 9.5-
40] which do not rely on electrical control.

Fuel Qil

The Diesel Generators utilize self-driven pumps to supply fuel oil to the engines from the day
tanks; and the system requires no electrical power to supply fuel to the diesel engine during
starting and initial operation [32, pp. 9.5-31]. The day tanks are re-supplied using AC-powered
Diesel Qil Transfer Pumps [168, 169]. Chatter analysis of the control circuits for the fuel oil
transfer pumps [170, 171, 172] concluded they do not include SILO devices.

Cooling Water

The Diesel Generator Cooling Water System consists of two loops, engine water and cooling
water [32, pp. 9.5-34]. Engine driven pumps are credited for engine water when the engine is
operating. These mechanical pumps do not rely on electrical control. Cooling water flow is
provided by the Diesel Generator Cooling Water Pumps [173, 174, 175, 176, 175, 177]. These
pumps are controlled by the DG start circuit via the speed switch auxiliary relay K18. This
control circuit is covered in Section above.

Ventilation

Ventilation for each EDG room is achieved via a vent fan [32, pp. 9.4-34]. These components are
controlled by room temperature [178, 179, 180]. Strong shaking may temporarily prevent fan
operation however there is no SILO associated with this circuit and fan operation would occur
normally after the period of strong shaking.

Switchgear, Load Centers, and MCCs

Power distribution from the EDGs to the necessary electrical loads (Battery Chargers,
Uninterruptable Power Supplies, Cooling Water Pumps, Fuel Oil Pumps, and EDG Ventilation
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2.6

Fans) was traced to identify any SILO devices which could lead to a circuit breaker trip and
interruption in power. This effort excluded the EDG output circuit breakers, which are covered
in Section above, as well as component-specific contactors and their control devices, which are
covered in the analysis for each component above.

The medium- and low-voltage circuit breakers in 4160V Busses and 480V AC Load Centers which
are supplying power to loads identified in this section (battery chargers, EDG ancillary systems,
etc.) have been identified for evaluation. These were breakers in the following switchgear
cubicles/compartments: 141Y Cubicle 9; 135X Compartments 102B, 103A, 103C and 103D; 135Y
Compartments 202B and 204B; 142Y Cubicle 9; 136X Compartments 302B, 303A, and 304D;
136Y Compartments 402B and 404B; 143 Cubicle 5; 241Y Cubicle 4; 235X Compartments 102A,
102C, 102D, and 103B; 235Y Compartments 201C and 203B; 242Y Cubicle 5; 236X
Compartments 301B, 302C, and 303B; 236Y Compartments 401C and 403B; and 243 Cubicle 5
[181, 182, 183, 184, 185, 186, 187] (U1), [188, 189, 190, 191, 192, 193, 194] (U2). DC
Distribution uses vulnerable Low Voltage Power Circuit Breakers in the following compartments:
1DCO8E Compartment 3B, 1DC15E Compartment 3B, 1DCO2E Compartment 2B, and 1E22-P301A
CB-6 and CB-9 (2DCO8E-3B, 2DC15E-3B, 2DC02E-2B, and 2E22-P301A CB-6 and CB-9); for the
Distribution Panel and MCC Feeds [195, 196, 197, 198, 199, 200, 201, 202]. The circuit breakers
that feed the battery charger outputs to the DC Buses (1DCO8E-2A, 1DC15E-2A, 1DC15E-2D,
1DCO2E-1A, 2DCO8E-2A, 2DC15E-2A, 2DC15E-2D, 2DCO2E-1A) use rugged Molded-Case Circuit
Breakers per the walkdown described in Attachment 9.2, and thus are not selected for seismic
evaluation. MCCBs in low voltage Motor Control Center Buckets were considered rugged as
well.

The only circuit breakers affected by protective relaying (not already covered) were those that
distribute power from the 4160V Busses to the 4160/480V step-down transformers. An analysis
of the control circuits for these circuit breakers indicates that chatter in the 51 Phase
Overcurrent Relays or the 51G Ground Overcurrent Relay or 51N Neutral Overcurrent Relays in
the trip circuits of these breakers could cause circuit breaker tripping [203, 204, 205, 206, 207,
208].

SUMMARY OF SELECTED COMPONENTS

The investigation of high-frequency contact devices as described above was performed in Ref.
[18]. A list of the contact devices requiring a high frequency confirmation is provided in
Appendix B, Table B-1. The identified devices are evaluated in Ref. [17] per the
methodology/description of Section 3 and 4. Results are presented in Section 5 and Table B-1.
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Seismic Evaluation

3.1

3.2

HORIZONTAL SEIsMIC DEMAND

Per Reference [8], Sect. 4.3, the basis for calculating high-frequency seismic demand on the
subject components in the horizontal direction is the LAS horizontal ground motion response
spectrum (GMRS), which was generated as part of the LAS Seismic Hazard and Screening Report
[4] submitted to the NRC on March 31, 2014, and accepted by the NRC on April 21, 2015 [14].

It is noted in Reference [8] that a Foundation Input Response Spectrum (FIRS) may be necessary
to evaluate buildings whose foundations are supported at elevations different than the Control
Point elevation. However, for sites founded on rock, per Ref. [8], “The Control Point GMRS
developed for these rock sites are typically appropriate for all rock-founded structures and
additional FIRS estimates are not deemed necessary for the high frequency confirmation effort.”

The applicable buildings at LAS are founded on rock; therefore, the Control Point GMRS is
representative of the input at the building foundation.

The horizontal GMRS values are provided in Table 3-2.

VERTICAL SEISMIC DEMAND

As described in Section 3.2 of Reference. [8], the horizontal GMRS and site soil conditions are
used to calculate the vertical GMRS (VGMRS), which is the basis for calculating high-frequency
seismic demand on the subject components in the vertical direction.

The site’s soil mean shear wave velacity vs. depth profile is provided in Reference. [4], Table
2.3.2-1 and reproduced below in Table 3-1.
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Table 3-1: Soil Mean Shear Wave Velocity Vs. Depth Profile

1 5.5 1.7 5.5 663 8.30E-03

2 11 3.4 5.5 663 8.30E-03 1.66E-02
3 16.5 5.0 5.5 663 8.30E-03 2.49E-02
4 22 6.7 5.5 663 8.30E-03 3.32E-02
5 27.6 8.4 5.5 663 8.30E-03 4.15E-02
6 331 10.1 5.5 663 8.30E-03 4.98E-02
7 38.6 11.8 5.5 663 8.30E-03 5.81E-02
8 44.1 13.4 5.5 663 8.30E-03 6.64E-02
9 49.6 15.1 5.5 663 8.30E-03 7.47E-02
10 55.1 16.8 5.5 663 8.30E-03 8.30E-02
11 60.6 18.5 5.500 663 8.30E-03 9.13E-02
12 66.1 20.1 5.500 663 8.30E-03 9.95E-02
13 72.1 22.0 6.000 1694 | 3.54E-03 1.03E-01
14 78.1 23.8 6.000 1694 | 3.54E-03 1.07E-01
15 84.2 25.7 6.000 1694 | 3.54E-03 1.10E-01
16 90.2 27.5 6.000 1694 | 3.54E-03 1.14E-01
17 96.2 29.3 6.000 1694 | 3.54E-03 1.17e-01
18 102.0 31.1 6.000 1694 | 3.54E-03 1.21E-01

815

Using the shear wave velocity vs. depth profile, the velocity of a shear wave traveling from a
depth of 30m {98.43ft) to the surface of the site (Vs30) is calculated per the methodology of

Reference [8], Section 3.5.

The time for a shear wave to travel through each soil layer is calculated by dividing the
layer depth (di) by the shear wave velocity of the layer (Vs;).

The total time for a wave to travel from a depth of 30m to the surface is calculated by
adding the travel time through each layer from depths of Om to 30m (Z[d;/Vs]).

The velocity of a shear wave traveling from a depth of 30m to the surface is therefore
the total distance (30m) divided by the total time;
i.e., Vs30 = (30m)/Z[di/Vs)].

Note: The shear wave velocity is calculated based on time it takes for the shear wave to
travel 31.1m (102.0ft) instead of 30m (98.43ft). This small change in travel distance will

have no impact on identifying soil class type.

The site’s soil class is determined by using the site’s shear wave velocity (Vs30) and the peak
ground acceleration (PGA) of the GMRS and comparing them to the values within Reference [8],
Table 3-1. Based on the PGA of 0.317g and the shear wave velocity of 815ft/s, the site soil class
is C-Soft.
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Once a site soil class is determined, the mean vertical vs. horizontal GMRS ratios (V/H) at each

frequency are determined by using the site soil class and its associated V/H values in Reference
[8], Table 3-2.

The vertical GMRS is then calculated by multiplying the mean V/H ratio at each frequency by the
horizontal GMRS acceleration at the corresponding frequency. It is noted that Reference [8],
Table 3-2 values are constant between 0.1Hz and 15Hz.

The V/H ratios and VGMRS values are provided in Table 3-2 of this report.
Figure 3-1 below provides a plot of the horizontal GMRS, V/H ratios, and vertical GMRS for LAS.
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Table 3-2: Horizontal and Vertical Ground Motions Response Spectra

_ Frequency (Hz) | HGMRS (g) | V/HRatio | VGMRS (g) |
100 0.317 0.94 0.298
90 0.324 1.01 0.327
80 0.331 1.09 0.361
70 0.341 1.18 0.402
60 0.354 1.24 0.439
50 0.373 1.28 0.477
45 0.389 1.3 0.505
40 0.404 1.23 0.497
35 0.426 1.13 0.481
30 0.454 1.03 0.468
25 0.486 0.91 0.442
20 0.507 0.79 0.401
15 0.574 0.7 0.402
12.5 0.635 0.7 0.445
10 0.695 0.7 0.487
9 0.686 0.7 0.480
8 0.664 0.7 0.465
7 0.627 0.7 0.439
6 0.572 0.7 0.400
5 0.517 0.7 0.362
4 0.491 0.7 0.344
3.5 0.480 0.7 0.336
3 0.461 0.7 0.323
2.5 0.428 0.7 0.300
2 0.403 0.7 0.282
1.5 0.330 0.7 0.231
1.25 0.284 0.7 0.199
1 0.232 0.7 0.162
0.9 0.214 0.7 0.150
0.8 0.193 0.7 0.135
0.7 0.169 0.7 0.118
0.6 0.143 0.7 0.100
0.5 0.118 0.7 0.083
0.4 0.094 0.7 0.066
0.35 0.082 0.7 0.058
0.3 0.071 0.7 0.049
0.25 0.059 0.7 0.041
0.2 0.047 0.7 0.033
0.15 0.035 0.7 0.025
0.125 0.029 0.7 0.021
0.1 0.024 0.7 0.016
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3.3

3.4

COMPONENT VERTICAL SEISMIC DEMAND

The component vertical demand is determined using the peak acceleration of the VGMRS
between 15 Hz and 40 Hz and amplifying it using the following two factors:

e Vertical in-structure amplification factor AFsy to account for seismic amplification at
floor elevations above the host building’s foundation

e Vertical in-cabinet amplification factor AF. to account for seismic amplification within
the host equipment (cabinet, switchgear, motor control center, etc.)

The in-structure amplification factor AFsyis derived from Figure 4-4 in Reference [8]. The in-
cabinet vertical amplification factor, AF. is derived in Reference [8] and is 4.7 for all cabinet
types.

COMPONENT HORIZONTAL SEISMIC DEMAND

Per Reference [8] the peak horizontal acceleration is amplified using the following two factors to
determine the horizontal in-cabinet response spectrum:

e Horizontal in-structure amplification factor AFsy to account for seismic amplification at
floor elevations above the host building’s foundation.

e Horizontal in-cabinet amplification factor AF. to account for seismic amplification within
the host equipment (cabinet, switchgear, motor control center, etc.).

The in-structure amplification factor AFsyis derived from Figure 4-3 in Reference [8]. The in-
cabinet horizontal amplification factor, AF. is associated with a given type of cabinet
construction. The three general cabinet types are identified in Reference [8] and Appendix | of
EPRI NP-7148-SL [13] assuming 5% in-cabinet response spectrum damping. EPRI NP-7148-SL [13]
classified the cabinet types as high amplification structures such as switchgear panels and other
similar large flexible panels, medium amplification structures such as control panels and control
room benchboard panels and low amplification structures such as motor control centers.

All of the electrical cabinets containing the components subject to high frequency confirmation
(see Table B-1 in Appendix B) can be categorized into one of the in-cabinet amplification
categories in Reference [8] as follows:

e LAS Motor Control Centers are typical motor control center cabinets consisting of a
lineup of several interconnected sections. Each section is a relatively narrow cabinet
structure with height-to-depth ratios of about 4.5 that allow the cabinet framing to be
efficiently used in flexure for the dynamic response loading, primarily in the front-to-
back direction. This results in higher frame stresses and hence more damping which
lowers the cabinet response. In addition, the subject components are not located on
farge unstiffened panels that could exhibit high local amplifications. These cabinets
qualify as low amplification cabinets.

e LAS Switchgear cabinets are large cabinets consisting of a lineup of several
interconnected sections typical of the high amplification cabinet category. Each section
is a wide box-type structure with height-to-depth ratios of about 1.5 and may include
wide stiffened panels. This results in lower stresses and hence less damping which
increases the enclosure response. Components can be mounted on the wide panels,
which results in the higher in-cabinet amplification factors.
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LAS Control cabinets are in a lineup of several interconnected sections with moderate
width. Each section consists of structures with height-to-depth ratios of about 3 which
results in moderate frame stresses and damping. The response levels are mid-range
between MCCs and switchgear and therefore these cabinets can be considered in the
medium amplification category.
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Contact Device Evaluations

Per Reference [8], seismic capacities (the highest seismic test level reached by the contact
device without chatter or other malfunction) for each subject contact device are determined by
the following procedures:

(1) If a contact device was tested as part of the EPRI High Frequency Testing program [7],
then the component seismic capacity from this program is used.

(2) If a contact device was not tested as part of [7], then one or more of the following
means to determine the component capacity were used:

(a) Device-specific seismic test reports (either from the station or from the SQURTS
testing program.

(b) Generic Equipment Ruggedness Spectra (GERS) capacities per [9], [10], [11], and
[12].

(c) Assembly (e.g. electrical cabinet) tests where the component functional
performance was monitored.

(3) The existing station procedure is used for contact devices where operator action can
resolve any inadvertent actuation of the essential components.

The high-frequency capacity of each device was evaluated with the component mounting
point demand from Section 3 using the criteria in Section 4.5 of Reference [8].

A summary of the high-frequency evaluation conclusions is provided in Table B-1 in Appendix B
of this report.
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5 Conclusions

5.1 GENERAL CONCLUSIONS
LAS has performed a High Frequency Confirmation evaluation in response to the NRC’s 50.54(f)
letter [1] using the methods in EPRI report 3002004396 [8].
The evaluation identified a total of 363 components that required seismic high frequency
evaluation. As summarized in Table B-1 in Appendix B, 360 of the devices have adequate seismic
capacity. The remaining 3 devices are adequate despite their seismic capacities’ being less than
seismic demand because any chatter in these 3 devices can be resolved by LAS operator actions.

5.2 IDENTIFICATION OF FOLLOW-UP ACTIONS

No follow-up actions were identified.
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LaSalle Drawing 1E-2-4000AK Rev. D, Key Diagram 4160V Switchgear

LaSalle Drawing 1E-2-4000BN Rev. M, Key Diagram 480V Switchgear

LaSalle Drawing 1E-2-4000BP Rev. G, Key Diagram 480V Switchgear 235Y (2AP20E)
LaSalle Drawing 1E-2-4000AM Rev. E, Key Diagram 4160V Switchgear

LaSalle Drawing 1E-2-4000BQ Rev. D, Key Diagram 480V Switchgear 236X (2AP21E)
LaSalle Drawing 1E-2-4000BR Rev. M, Key Diagram 480V Switchgear 236Y (2AP22E)
LaSalle Drawing 1E-2-4000AN Rev. C, Key Diagram 4160V Switchgear 243

LaSalle Drawing 1E-1-4000FB Rev. T, Key Diagram 125V DC Distribution Essential Division 1
LaSalle Drawing 1E-1-4000FC Rev. O, Key Diagram 125V DC Distribution Essential Division
2

LaSalle Drawing 1E-1-4000EB Rev. J, Key Diagram 250V DC Bus NO1 1DCO2E and MCC
121X 1DCO5E

LaSalle Drawing 1E-1-4000FD Rev. M, Key Diagram 125V DC Distribution Essential Division
3

LaSalle Drawing 1E-2-4000FB Rev. O, Key Diagram 125V DC Distribution Essential Division
1

LaSalle Drawing 1E-2-4000FC Rev. P, Key Diagram 125V DC Distribution Essential Division 2
LaSalle Drawing 1E-2-4000EB Rev. M, Key Diagram 250V DC Bus NO. 1 2DCO2E and MCC
221X 2DCO5E

LaSalle Drawing 1E-2-4000FD Rev. N, Key Diagram 125V DC Distribution Essential Division
3

LaSalle Drawing 1E-1-4005BC Rev. H, Schematic Diagram 4160V Switchgear 141Y Feed to
Transformer 135X and 136Y System AP Part 27

LaSalle Drawing 1E-1-4005BD Rev. H, Schematic Diagram 4160V Switchgear 142Y Feed to
Transformer 136X and 136Y System AP Part 28

LaSalle Drawing 1E-1-4223AF Rev. G, Schematic Diagram 4160V Switchgear 143 Feed to
Transformer 143-1 System HP (E22B) Part 6
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206 LaSalle Drawing 1E-2-4005BC Rev. G, Schematic Diagram 4160V Switchgear 241Y Feed to

Transformers 235X and 235Y System AP Part 27
207 LaSalle Drawing 1E-2-4005BD Rev. J, Schematic Diagram 4160V Switchgear 242Y Feed to

Transformers 236X and 236Y System AP Part 28
208 LaSalle Drawing 1E-2-4223AF Rev. E, Schematic Diagram 4160V Switchgear 243 Feed to

Transformer 2E22-S003 System HP (E22B) Part 6
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A Representative Sample Component Evaluations

The following sample calculation is extracted from Reference [17].

Notes:

1.

Reference citations within the sample calculation are per the Ref. [17] reference section
shown on the following page.

This sample calculation contains evaluations of sample high-frequency-sensitive
components per the methodologies of both the EPRI high-frequency guidance [8] and the
flexible coping strategies guidance document NEI 12-06 [16].
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6  REFERENCES

1. Codes, Guidance, and Standards

1.1. EPR!3002004396. “High Frequency Program: Application Guidance for Functional
Confirmation and Fragility Evaluation.” July 2015.

1.2. EPRI3002002997. “High Frequency Program: High Frequency Testing Summary.”
September 2014.

1.3. EPRI Report No.: NP-7147-SL, “Seismic Ruggedness of Relays”, August 1991.

1.4. NEI 12-06, Appendix H, Rev. 2, “Diverse and Flexible Coping Strategies (FLEX) implementation
Guide.”

1.5. GE Instruction Manual GEK-34166A, Instantaneous Auxiliary Relay Type HMA24A.

1.6. SQUG Advisory Memorandum, September 7, 2004, “SQUG Advisory 2004-02: Relay GERS
Correction.”

1.7. EPRI Report No.: NP-7147-SL, V2, “Seismic Ruggedness of Relays Volume 2: Addendum 2”
April 1995.

1.8. |IEEE 344-1975 “|IEEE Recommended Practices for Seismic Qualification of Class 1E Equipment
for Nuclear Power Generating Stations.”

1.9. SQUG GIP 3A, “Generic Implementation Procedure (GIP) for Seismic Verification of Nuclear
Plant Equipment”, December 2001

2. Nuclear Regulatory Commission Documents
2.1. LaSalle Seismic Hazard and Screening Report Rev. 1, NRC Docket No. 50-373 and 50-374,
Correspondence No. RS-14-068.
2.2. NRCPart 21 Report, Access No. ML010230240, “Seismic Qualification of electrically operated
AK-15/25 circuit breakers.”

3. Station Documents

3.1. LSCS-UFSAR, Rev. 21.

3.2. Calculation 028996 Rev. 0, “Seismic Qualification of RCIC Instrumentation Panel ‘A’ H22-
P017.”

3.3. Calculation 262A7433 Rev. 0, “Seismic Qualification Summary.”

3.4. Calculation 262A7434 Rev. 0, “Seismic Qualification Summary.”

3.5. SOR Letter to KCl, dated January 12, 1996 “List of Obsolete Pressure and Vacuum Switch
Models and Corresponding Replacement Models” (See Attachment F).

3.6. Binder EQ-LS105, Rev. 8, “SOR Pressure and Vacuum Switch Models 5N6, 6N6, 9N6, 12N6,
29N6, and 54N6”.

3.7. Design Analysis No. L-002738, Rev. 1 (inc. Minor Rev. 1A), “Seismic Qualification of SOR model
6N6-B5-U8-C1A-JJTTNQ and 54N6-B118-M9-C1A-UTT-NQ pressure switches for application
1E51-N020, 1(2)E51-N006, and 1(2)B21-NO56A/B/C/D".

3.8. Calculation 262A7436 Rev. 0, “Seismic Qualification Summary.”

3.9. Calculation 262A7438 Rev. 0, “Seismic Qualification Summary.”

3.10. Document DC-SE-02-LS, Rev. 3, “Seismic Response Spectra Design Criteria.”

3.11. Calculation L-003846, Rev. 0, “Seismic Qualification of Westinghouse Supplied Replacement
Buckets, Motor Circuit Protector and Terminal Blocks For Safety Related MCCS.”

3.12. Calculation L-003944, Rev. 0, “Seismic Qualification of EDG Speed Switch P/N ESI50213VV and
Power Supply Assembly.”

3.13. Calculation L-003775, Rev. 0, “Seismic Qualification of an Engine System Inc (ESI) Temperature
Switch.”
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3.14.

3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

3.23.

3.24.

3.25.

3.26.

3.27.
3.28.

Calculation COD-000831, Dated 11/05/1982, “Review of Safety-Related Equipment
Qualification Report.”

Calculation CQD-003648, Dated 09/03/1982, “Review of Seismic Qualification Reports for ITE
Switchgear Units 1,2 APOLE, 02E, 04E, O6E, O8E, and O9E.”

Calculation CQD-013254, Dated 03/28/1984, “Seismic Qualification of Battery Charger Model
35SD-260-200 (Tag Nos. 1,2DCO3E).”

Calculation CQD-012383, Dated 02/14/1984, “Seismic Qualification of Battery Charger Tag
#1,2DCO9E Model #3SD-130-200.”

Calculation CQD-028932, Dated 12/10/1990, “Seismic Qualification of Diesel Generator
Control Panels E22-P301A&B.”

Calculation L-003904, Rev. 1, “Seismic Evaluation for Yokogawa DX Advanced Series Recorders
and Seismic Mounting Evaluation in Control Room Panels.”

Calculation EMD-033330, Dated 05/01/1981, “Seismic Qualification of HPCS Switchgear —
Metal Clad E22-5004."

Calculation EMD-006881, Dated 01/12/1977, “Seismic Certification — 480 V Unit Substation
Transformer.”

Calculation EMD-028572, Dated 02/24/1981, “Seismic Qualification of Division ! Leak
Detection Vertical Board (H13-P632).”

Calculation EMD-028565, Dated 02/24/1981, “Seismic Qualification of Low Low Set/Safety
Relief Valve Division Il Vertical Board (H13-P645).”

Calculation CQD-000821, Dated 02/12/1982, “Seismic Qualification of HPCS Diesel Generator
Protection Logic Vertical Board, Eq. #1,2H22-P028.”

Calculation EMD-011085, Dated 11/23/1977, “Review of Seismic Qualification Report for D.C.
Distribution Equipment.”

LOR-0DGO3J-5-1, Rev. 3, “Diesel Generator 0 Loss of Field {Forty).”

LOR-1DG03J-5-1, Rev. 3, “Diesel Generator 1A Loss of Field (Forty).”

LOR-2DG03J-5-1, Rev. 3, “Diesel Generator 2A Loss of Field (Forty).”

4, Station Drawings

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

4.7.

4.8.

4.9.

Drawing 1E-1-4201AC, Rev AC, “Schematic Diagram Auto Depressurization System “NB”
(B21C) Part 3.”

Drawing 1E-1-4201AN, Rev C, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part 13.”

Drawing 1E-1-4201AJ, Rev |, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part9.”

Drawing 1E-1-4201AP, Rev D, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part 14.”

Drawing 1E-1-4201AD, Rev AG, “Schematic Diagram Auto Depressurization System “NB”
(B21C) Part 4.”

Drawing 1E-1-4201AE, Rev Z, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part5.”

Drawing 1E-1-4201AR, Rev |, “Schematic Diagram Auto Depressurization System “NB” {B21C)
Part 16.”

Drawing 1E-1-4201AF, Rev AD, “Schematic Diagram Auto Depressurization System “NB”
(B21C) Part 16.”

Drawing 1E-1-4201AG, Rev W, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part7.”
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4.10

4.11.
4.12.
4.13.
4.14.
4.15.
4.16.
4.17.
4.18.
4.19.
4.20.
4.21.
4.22,
4.23.
4.24.
4.25.
4.26.
4.27.
4.28.
4.29.
4.30.
4.31.
4.32.
4.33.
4.34.
4.35.
4.36.
4.37.
4.38.

4.39.

. Drawing 1E-1-4201AK, Rev H, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part 10.”

Drawing 1E-2-4201AC, Rev U, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part3.”

Drawing 1E-2-4201AN, Rev C, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part 13.”

Drawing 1E-2-4201AJ, Rev E, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part9.”

Drawing 1E-2-4201AP, Rev C, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part 14.”

Drawing 1E-2-4201AD, Rev X, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part4.”

Drawing 1E-2-4201AE, Rev T, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part5.”

Drawing1E-2-4201AR, Rev F, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part 16.”

Drawing 1E-2-4201AF, Rev Y, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part6.”

Drawing 1E-2-4201AG, Rev R, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part 7.”

Drawing 1E-2-4201AK, Rev E, “Schematic Diagram Auto Depressurization System “NB” (B21C)
Part 10.”

Drawing NB-081, Rev 0, “2 IN AND UNDER AS-BUILT.”

Drawing NB-132, Rev 0, “2 IN AND UNDER AS-BUILT (SUB 2).”

Drawing NB-133, Rev 0, “2 IN AND UNDER AS-BUILT (SUB 2).”

Drawing NB-134, Rev 0, “2 IN AND UNDER AS-BUILT (SUB 2).”

Drawing NB-135, Rev 0, “2 IN AND UNDER AS-BUILT (SUB 2).”

Drawing NB-136, Rev 0, “2 IN AND UNDER AS-BUILT (SUB 2).”

Drawing NB-137, Rev 0, “2 IN AND UNDER AS-BUILT (SUB 2).”

Drawing NB-138, Rev 0, “2 IN AND UNDER AS-BUILT (SUB 2).”

Drawing NB-083, Rev 0, “2 IN AND UNDER AS-BUILT.”

Drawing 1E-1-3445, Rev AW, “Electrical Installation Auxiliary Building Auxiliary Equipment
Room Plan El 731-0 Col 12-15 And J-N.”

Drawing 1E-2-3445, Rev. AF, “Electrical Installation Auxiliary Equipment Room Plan Elevation
731-0 Columns 15-18 And J-N.”

Drawing M-Index, Rev. AK, “General Arrangement Index.”

Drawing M-7, Rev. AD, “General Arrangement Main Floor Plan.”

Drawing M-8, Rev. U, “General Arrangement Main Floor Plan.”

Drawing M-9, Rev. T, “General Arrangement Main Floor Plan.”

Drawing 1E-1-4220BE, Rev. O, “Schematic Diagram Residual Heat Removal System RH E12 Part
29 Critical Control Room Drawing.”

Drawing 1E-1-4220BG, Rev. L, “Schematic Diagram Residual Heat Removal System RH E12 Part
31 Critical Control Room Drawing.”

Drawing 1E-1-4220BH, Rev. Q, “Schematic Diagram Residual Heat Removal System RH E12
Part 32 Critical Control Room Drawing.”

Drawing 1E-1-4220BD, Rev. O, “Schematic Diagram Residual Heat Removal System RH E12
Part 28 Critical Control Room Drawing.”
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4.40. Drawing 1E-1-4220BC, Rev. N, “Schematic Diagram Residual Heat Remova! System RH E12 Part

4.41.

4.42.

4.43.

4.44.

4.45.

4.46.

4.47.

4.48.

4.49.

27 Critical Control Room Drawing.”

Drawing 1E-1-4228AD, Rev. D, “Schematic Diagram Reactor Water Clean-Up System “RT”
(G33) Part 4.”

Drawing 1E-1-4228AK, Rev. M, “Schematic Diagram Reactor Water Cleanup System “RT” (G33)
Part 10.”

Drawing 1E-2-4220BE, Rev. K, “Schematic Diagram Residual Heat Removal System RH E12 Part
29 Critical Control Room Drawing.”

Drawing 1E-2-4220BG, Rev. M, “Schematic Diagram Residual Heat Removal System RH E12
Part 31 Critical Control Room Drawing.”

Drawing 1E-2-4220BH, Rev. N, “Schematic Diagram Residual Heat Removal System RH E12
Part 32 Critical Control Room Drawing.”

Drawing 1E-2-4220BD, Rev. O, “Schematic Diagram Residual Heat Removal System RH E12
Part 28 Critical Control Room Drawing.”

Drawing 1E-2-4220BC, Rev. N, “Schematic Diagram Residual Heat Removal System RH E12 Part
27 Critical Control Room Drawing.”

Drawing 1E-2-4228AD, Rev. E, “Schematic Diagram Reactor Water Cleanup System RT (G33)
Part4.”

Drawing 1E-2-4228AK, Rev. M, “Schematic Diagram Reactor Water Cleanup System “RT” (G33)
Part 10.”

4.50. Drawing 1E-0-4412AH, Rev. R, “Schematic Diagram Diesel Generator “0” Generator/Engine

4.51.

4.52.
4.53.

4.54.

4.55.

4.56.
4.57.

4.58.

4.59.

4.60.
4.61.

4.62.

4.63.

4.64.

4.65.

Control System “DG” Part 8.”

Drawing 1E-0-4412AG, Rev. Y, “Schematic Diagram Diesel Generator “0” Generator/Engine
Control System “DG” Part 7.”

Drawing 1E-0-4401S, Rev. V, “Relaying and Metering Diagram Standby Diesel Generator “0”.”
Drawing 1E-1-4005BC, Rev. H, “Schematic Diagram 141Y Feed to Transformer 135X & 135Y
System “AP” Part 27.”

Drawing 1E-1-4009AH, Rev. R, “Schematic Diagram Diesel Generator 1A Generator/Engine
Control System “DG” Part 8.”

Drawing 1E-1-4009AG, Rev. Q, “Schematic Diagram Diesel Generator “1A” Generator/Engine
Control System “DG” Part 7.”

Drawing 1E-1-4000QB, Rev. T, “Relaying & Metering Diagram Standby Diesel Generator “1A”.”
Drawing 1E-1-4005BD, Rev. H, “Schematic Diagram 4160V Switchgear 142Y Feed to
Transformer 136X & 136Y System “AP” Part 28.”

Drawing 1E-1-4223AL, Rev. R, "Schematic Diagram HPCS DG-1B Generator/Engine Control
System “HP” (E22B) Part 11.”

Drawing 1E-1-4223AG, Rev. L, “Schematic Diagram H.P.C.S Diesel Generator 1B Protective
Relaying System HP (E22B) PT. 7.”

Drawing 1E-1-4000PK, Rev. P, “Relaying & Metering Diagram 4160V SWGR. 143.”

Drawing 1E-1-4223AF, Rev. G, “Schematic Diagram 4160V Switchgear 143 Feed to
Transformer 143-1 System “HP” (E22B) Part 6.”

Drawing 1E-2-4005BC, Rev. G, “Schematic Diagram 4160V Switchgear 241Y Feed to
Transformer 235X & 235Y System “AP” Part 27.”

Drawing 1E-2-4009AH, Rev. P, “Schematic Diagram Diesel Generator “2A” Generator/Engine
Control System “DG” Part 8.”

Drawing 1E-2-4009AG, Rev. Q, “Schematic Diagram Diesel Generator “2A” Generator/Engine
Control System “DG” Part 7.”

Drawing 1E-2-4000QB, Rev. U, “Relaying and Metering Diagram Standby Diesel Generator 2A.”
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4.66.

4.67.

4.68.
4.69.

Drawing 1E-2-4005BD, Rev. J, “Schematic Diagram 4160V Switchgear Feed to Transformer
236X & 236Y System “AP” Part 28.”

Drawing 1E-2-4223AG, Rev. L, “Schematic Diagram H.P.C.S Diesel Generator 2B Protective
Relaying System HP (E22B) PT.7.”

Drawing 1E-2-4000PK, Rev. K, “Relaying and Metering 4160V Switchgear 243.”

Drawing 1E-2-4223AF, Rev. E, “Schematic Diagram 4160V Switchgear 243 Feed to Transformer
2E22-5003 System “HP” (E22B) Part 6.”

5. S&A Documents

5.1
5.2.
5.3.

14Q4238-CAL-005, Rev. 1, “ESEP HCLPFs for Relays.”

14Q4238-RPT-005, Rev. 1, “LaSalle ESEP SEWS.”

15C0348-RPT-001, Rev. 1, “Selection of Relays and Switches for High Frequency Seismic
Evaluation.”

6. Miscellaneous Documents

6.1.

6.2.

6.3.

6.4.

6.5.
6.6.

6.7.

6.8.
6.9.

TE Connectivity Qualification Test Report, Rev E, “Nuclear Environmental Qualification Test
Report On Agastat EGP, EML, and ETR Control Relays By Control Products Division Amerace
Corporation.” (See Attachment H for select pages)

Barksdale Control Products Information Sheet, 2013, “Series B1S, B2S, B1T, B2T.” (See
Attachment M for select pages)

Report 60891, Rev. 1, “Seismic Qualification Report for Barksdale Pressure Switch P/N B2T-
M12SS.” (See Attachment N for select pages)

General Electric GEH-2058L, “Instruction Auxiliary Relays Hand Reset with Target Types HEA61
and HEAG2.”

General Electric GEK-28008D, “Instruction Auxiliary Relays HMA11A-B-C-D-E-F.”

Report No. 50090.1, Rev. 2, “Seismic Test Report for a GE Overvoltage Relay and ABB
Overcurrent Relay.” (See Attachment O for select pages)

Report No. 50093.1, Rev. 0, “Seismic Qualification Report for G.E. Power Directional Relay.”
(See Attachment P for select pages)

General Electric GEK-45484B, “Instructions Multi-Contact Auxiliary Relay Type HFA151”
Report No. 50084.7, Rev. 3, “Seismic Qualification Report for an Airpax Tachometer, UE
Pressure Switch, Ashcroft Pressure Gauge, McDonnel & Miller Liquid Level Switch, Fumas
Relay, Struthers-Dunn Relays, Agastat Time Delay Relays and a GE Relay.” (See Attachment Q
for select pages)
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8 ANALYSIS (cont'd)

8.2 High-Frequency Seismic Demand

Calculate the high-frequency seismic demand on the relays per the methodology from Ref. 1.1.

Sample calculation for the high-frequency seismic demand of relay components 1E51A-K32 and 1E51A-K33 is
presented below. A table that calculates the high-frequency seismic demand for alf of the subject relays listed in

Section 1, Table 1.1 of this calculation is provided in Attachment A of this calculation.

8.2.1 Horizontal Seismic Demand

The horizontal site-specific GMRS for LaSalle County Generating Station (LAS) is per Ref. 2.1. GMRS data can be
found in Attachment B of this calculation. A plot of GMRS can be found in Attachment C of this calculation.

Determine the peak acceleration of the horizontal GMRS between 15 Hz and 40 Hz.

Peak acceleration of horizontal GMRS SAGMRs = 0.574g  (at15 Hz)
between 15 Hz and 40 Hz (Ref. 2.1; see
Attachment B of this calculation):

Calculate the horizontal in-structure amplification factor based on the distance between the plant foundation
elevation and the subject floor elevation.

Grade Elevation (Ref. 3.1, Sect. 2.4.2.3): = 710ft

Elgrade

Reactor Building Embedment Depth

(Ref. 3.1, Section 3.7.1.4) embedy, := 44ft

Auxiliary Building Embedment Depth

(Ref. 3.1, Section 3.7.1.4) embedy), := 54ft

Foundation Elevation (Reactor Building): Elfound.rb = Elgrade ~ embedyp, = 666.00-ft

Foundation Elevation (Auxiliary Building): Elfound.ab = Elgrade ~ embedap, = 656.00-ft

Relay floor elevation (Table 1.1): EL = 731ft

relay *

Relay components 1E51A-K32 and 1E51A-K33 are both located in the Auxiliary Building at elevation 731'-0".

Distance between relay floor and foundation: h = EL - Eltound.ab = 75-00-ft

relay = Elrelay
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8 ANALYSIS (cont'd)
8.2 High-Frequency Seismic Demand (cont'd)

8.2.1 Horizontal Seismic Demand (cont'd)

Work the distance between the relay floor and foundation with Ref. 1.1, Fig. 4-3 to calculate the horizontal
in-structure amplification factor.

21-~-1.2 1
Slope of amplification factor line, my, = ————— = 0.0225-—
Oft < hyglay < 40t 40ft ~ Oft ft
Intercept of amplification factor line: by = 1.2

Horizontal in-structure amplification factor:

AFSH(hrelay) = (mh'hrelay + bh) if hrelay < 40ft

2.1 otherwise

AFgh(hrelay) = 210

Calculate the horizontal in-cabinet amplification factor based on the type of cabinet that contains the
subject relay.

Type of cabinet (per Ref. 4.1) cab := "Rigid"
(enter "MCC", "Switchgear", "Control
Cabinet", or "Rigid"):

Horizontal in-cabinet amplification factor AF p{cab) = | 3.6 if cab= "MCC"

(Ref. 1.1, p. 4-13): 7.2 if cab = "Switchgear"

4.5 if cab = "Control Cabinet"
1.0 if cab = "Rigid"

AF p(cab) = 1.0

Note: Per Ref. 3.3 and 3.4, the relay enclosures 1H13-P618, 1H13-P621, 2H13-P618, and 2H13-P621 are rigid in
the 1Hz to 35Hz range. The sample relay components 1E51A-K32 and 1E51A-K33 are mounted within host
1H13-P618. Therefore, the in-cabinet amplification factor for the sample relay components is 1.0.

Multiply the peak horizontal GMRS acceleration by the horizontal in-structure and in-cabinet amplification factors
to determine the in-cabinet response spectrum demand on the relays.

Horizontal in-cabinet response spectrum (Ref. 1.1, p. 4-12, Eq. 4-1a and p. 4-15, Eq. 4-4):
ICRS .y := AFsy(Nrelay)-AFc.h(cab)-SAGyigs = 1.205-8

Note that the horizontal seismic demand is same for both relay components 1E51A-K32 and 1E51A-K33.
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8 ANALYSIS (cont'd)

8.2 High-Frequency Seismic Demand (cont'd)

8.2.2 Vertical Seismic Demand

Determine the peak acceleration of the horizontal GMRS between 15 Hz and 40 Hz.

Peak acceleration of horizontal GMRS SAGMRs = 0-574-g (at 15Hz)
between 15 Hz and 40 Hz (see Sect. 8.2.1 of
this calculation)

Obtain the peak ground acceleration (PGA) of the horizontal GMRS from Ref. 2.1 (see Attachment B of this
calculation).

Calculate the shear wave velocity traveling from a depth of 30m to the surface of the site (V 3,) from Ref. 1.1, p. 3-5
and Attachment D.

R (30m)
Shear Wave Velocity: Veap =

where,
d; Thickness of the layer (ft)

V;: Shear wave velocity of the layer (ft/s)
Per Attachment D, the sum of thickness of the layer over shear wave velocity of the layer is 0.1208 sec.

. 30m ft
Shear Wave Velocity: = —————— = 815+

Veag i= = 815
$30 * 9,1208sec sec
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8 ANALYSIS (cont'd)
8.2 High-Frequency Seismic Demand (cont'd)

8.2.2 Vertical Seismic Demand (cont'd)

Work the PGA and shear wave velocity with Ref. 1.1, Table 3-1 to determine the soil class of the site. Based
on the PGA of 0.317g and shear wave velocity of 815ft/sec at LaSalle County Generating Station (LAS), the
site soil class is C-Soft.

Work the site soil class with Ref. 1.1, Table 3-2 to determine the mean vertical vs. horizontal GMRS ratios
(V/H) at each spectral frequency. Multiply the V/H ratio at each frequency between 15Hz and 40Hz by the
corresponding horizontal GMRS acceleration at each frequency between 15Hz and 40Hz to calculate the
vertical GMRS.

See Attachment B for a table that calculates the vertical GMRS (equal to (V/H) x horizontal GMRS) between
15Hz and 40Hz. ’

Determine the peak acceleration of the vertical GMRS (SAygumps) between frequencies of 15Hz and 40Hz. (By
inspection of Attachment B, the SAygugs OCCurs at 40Hz.)

V/H ratio at 40Hz VH = 1.23
(See Attachment B of this calculation):

Horizontal GMRS at frequency of peak HGMRS := 0.404g
vertical GMRS (at 40Hz)
(See Attachment B of this calculation):

Peak acceleration of vertical GMRS between SAyGMRs = VH-HGMRS = 0.497-g (at 40 Hz)
15 Hz and 40 Hz:

A plot of horizontal and vertical GMRS is provided in Attachment C of this calculation.
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8 ANALYSIS (cont'd)
8.2 High-Frequency Seismic Demand (cont'd)

8.2.2  Vertical Seismic Demand (cont'd)

Calculate the vertical in-structure amplification factor based on the distance between the plant foundation
elevation and the subject floor elevation.
Distance between relay floor and foundation h = 75.00-ft

relay
(see Sect. 8.2.1 of this calculation):

Work the distance between the relay floor and foundation with Ref. 1.1, Fig. 4-4 to calculate the vertical
in-structure amplification factor.

L i 27-10 1
Slope of amplification factor line: m,, = —————— = 0.017.—
100ft — Oft ft
Intercept of amplification factor line: b, := 1.0
Vertical in-structure amplification factor: AFgy i=m, hrelay +b, = 2.275

Per Ref. 3.2, the host component 1H13-P618 is rigid in the 1Hz to 35Hz range. The sample relay components
1E51A-K32 and 1E51A-K33 are mounted within host 1H13-P618. Therefore, the vertical in-cabinet amplification
for sample relay components is 1.0.

Vertical in-cabinet amplification factor: AF., :=1.0

cv

Multiply the peak vertical GMRS acceleration between by the vertical in-structure and in-cabinet
amplification factors to determine the in-cabinet response spectrum demand on the relay.

Vertical in-cabinet response spectrum (Ref. 1.1, p. 4-12, Eq. 4-1b and p. 4-15, Eq. 4-4):

Note that the vertical seismic demand is same for both relay components 1E51A-K32 and 1E51A-K33.
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8 ANALYSIS (cont'd)

8.3 High-Frequency Seismic Capacity for Ref. 1.1 Relays

A sample calculation for the high-frequency seismic capacity of 1E51A-K32 and 1E51A-K33 relay components are
presented here. A table that calculates the high-frequency seismic capacities for all of the Ref. 1.1 subject relays

listed in Section 1, Table 1.1 of this cakulation is provided in Attachment A of this calculation.

8.3.1 Seismic Test Capacity

The high frequency seismic capacity of a relay can be determined from the Ref. 1.2 high-frequency testing
program or other broad banded low frequency capacity data such as the Generic Equipment Ruggedness Spectra
(GERS). Per Ref. 1.1, Sect. 4.5.2, a conservative estimate of the high-frequency (i.e., 20Hz to 40Hz) capacity can
be made by extending the low frequency GERS capacity into the high frequency range to a roll off frequency of
about 40Hz. Therefore, if the high frequency capacity was not available for a component, a SAt value equal to

the GERS spectral acceleration from 4 to 16 Hz could be used.
For the relay component 1E51A-K32, this model of relay was not tested as part of the Ref. 1.2 high-frequency

testing program; therefore, GERS spectral acceleration from Ref. 1.6, Table 3-1 is used as the seismic test
capacity.

For the relay component 1E51A-K33, this model of relay was tested as part of the Ref, 1.2 high-frequency testing

program,; therefore, test result from Ref. 1.2 is used as the seismic test capacity.

5.10 1E51A-K32 (Ref. 1.6, Table 3-1)
Seismic test capacity {SA*): =

g
15.80 1E51A-K33 (Ref. 1.2, Table 5-12)

8.3.2 Effective Spectral Test Capacity

Relay 1E51A-K33 was tested as part of Ref. 1.2 and tested to the relay's fragility threshold. Per Ref. 1.1, p. 4-16,
add half of the test level increment of 1.25g to the seismic test capacity to calculate the effective spectral test
capacity.

GERS spectral acceleration for the relay component 1E51A-K32 is used as the seismic test capacity. Therefore for
the relay component 1E51A-K32 there is no spectral acceleration increase.

SA'q

5.10 1E51A-K32
Effective spectral test capacity SAp = 1.25g) | = ‘g
(Ref. 1.1, p. 4-16): SA'» 16.43 1E51A-K33
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8 ANALYSIS (cont'd)
8.3 High-Frequency Seismic Capacity for Ref. 1.1 Relays (cont'd)

8.3.3  Seismic Capacity Knockdown Factor

Determine the seismic capacity knockdown factor for the subject relay based on the type of testing used
to determine the seismic capacity of the relay.

The knockdown factor for relay 1E51A-K32 is obtained per Ref. 1.1, Table 4-2. Relay 1E51A-K33 was
tested to the EPRI High Frequency Test Program (Ref. 1.2) and tested to its fragility threshold. Work this
information with Ref. 1.1, Table 4-2 to obtain the knockdown factor.

1.50 1E51A-K32 (Ref. 1.1, Table 4-2)
Seismic capacity knockdown factor: Fi =

1.56 1E51A-K33 (Ref. 1.1, Table 4-2)

8.3.4 Seismic Testing Single-Axis Correction Factor

Determine the seismic testing single-axis correction factor of the subject relay, which is based on whether the
equipment housing to which the relay is mounted has well-separated horizontal and vertical motion or not.

Per Ref. 1.1, pp. 4-17 to 4-18, relays mounted within cabinets that are braced, bolted together in a row, mounted
to both floor and wall, etc. will have a correction factor of 1.00. Relays mounted within cabinets that are bolted
only to the floor or otherwise not well-braced will have a correction factor of 1.2.

The sample relay components 1E51A-K32 and 1E51A-K33 are mounted within host 1H13-P618. Per Ref. 1.1, pp.
4-18, conservatively take the Fysgvalue as 1.0.

Single-axis correction factor Fpms = 1.0
(Ref. 1.1, pp. 4-17 t0 4-18):
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8 ANALYSIS (cont'd)

8.3 High-Frequency Seismic Capacity for Ref. 1.1 Relays (cont'd)

8.3.5 Effective Wide-Band Component Capacity Acceleration

Calculate the effective wide-band component capacity acceleration of relay components 1E51A-K32 and
1E51A-K33 per Ref. 1.1, Eq. 4-5.

acceleration (Ref. 1.1, Eq. 4-5) o 10.529 1E51A-K33

Effective wide-band component capacity TRS = [SATJ P ( 3.400 ] (1E5 1A-K32)
- MS = :
Fi

8.4 High-Frequency Seismic Capacity for Ref. 1.4, Appendix H Relays

8.4.1 Effective Wide-Band Component Capacity Acceleration

Per a review of the capacity generation methodologies of Ref. 1.1 and Ref. 1.4, App. H, Section H.5, the capacity
of a Ref. 1.4 relay is equal to the Ref. 1.1 effective wide-band component capacity multiplied by a factor
accounting for the difference between a 1% probability of failure (C,4, Ref. 1.1) and a 10% probability of failure

(Cyom Ref. 1.4).

Per Ref. 1.4, App. H, Table H.1, use the Cygy vs. Cy ratio from the Realistic Lower Bound Case for relays.

Cio vs. Cyq ratio Cig=136

Effective wide-band component capacity 4.624 1E51A-K32
X TRS1 4 := TRS:Cyg = :

acceleration (Ref. 1.4, App. H, Sect. H.5) . 14.319 1E51A-K33

Page 48 of 91




15C0348-RPT-002, Rev. 0
Correspondence No.: RS-16-176

S&A Calc. No.: 15C0348-CAL-001, Rev. 0 Sheet 57 of 57
Title:  High Frequency Functional Confirmation and By: AB 10/17/2016
Fragility Evaluation of Relays y:
Stevenson & Associates & Check: FG 10/17/2016
8 ANALYSIS (cont'd)

8.5 Relay (Ref. 1.1)High-Frequency Margin
Calculate the high-frequency seismic margin for Ref. 1.1 relays per Ref. 1.1, Eq. 4-6.
A sample calculation for the high-frequency seismic demand of relay components 1E51A-K32 and 1E51A-K33

is presented here. A table that calculates the high-frequency seismic margin for all of the subject relays listed
in Section 1, Table 1.1 of this calculation is provided in Attachment A of this calculation.

i . TRS 2.821 > 1.0, O.K. 1E51A-K32
Horizontal seismic margin (Ref. 1.1, Eq. 4-6): = ‘
ICRS., (8735 >10, OK. 1E51A-K33

TRS 3.008 1ES1A-K32
Vertical seismic margin (Ref. 1.1, Eq. 4-6): = > 1.0, O.K.
9.313 > 1.0, O.K. 1E51A-K33

ICRS,

Both the horizontal and vertical seismic margins for the relay components 1E51A-K32 and 1E51A-K33 are greater
than 1.00. The sample relays are adequate for high-frequency seismic spectral ground motion for their Ref. 1.1
functions.

8.6 Relay (Ref. 1.4)High-Frequency Margin
Calculate the high-frequency seismic margin for Ref. 1.4 relays per Ref. 1.1, Eq. 4-6.
A sample calculation for the high-frequency seismic demand of relay components 1E51A-K32 and 1E51A-K33

is presented here. A table that calculates the high-frequency seismic margin for all of the subject relays listed
in Section 1, Table 1.1 of this calculation is provided in Attachment A of this calculation.

Horizontal seismic margin (Ref. 1.1, Eq. 4-6): =
11.879 > 1.0, O.K. | 1E51A-k33

TRS1 4 ( 3836} > 1.0, O.K. (1E51A-K32)
ICRS 1

TRS1 4 ( 4.090) > 1.0, O.K. (1E51A-K32)

Vertical seismic margin (Ref. 1.1, Eq. 4-6): =
ICRS., \12.666 > 1.0, 0.K. | 1E51A-K33

Both the horizontal and vertical seismic margins for the relay components 1E51A-K32 and 1E51A-K33 are greater
than 1.00. The sample relays are adequate for high-frequency seismic spectral ground motion for their Ref. 1.4
functions.
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Table B-1: Components Identified for High Frequency Confirmation

Enclosure
ModelNo. | |
Timing Steam Line High "
1E51A-
1 1A Control Core Cooling Differential Agastat ETR14D3BC200 1H13-P618 Rigid Auiuh.a v 731 GERS Cap > Dem
K032 4002 Building
Relay Pressure Relay
Timing Steam Line High -
2E51A-
2 Control | Core Cooling Differential Agastat | ETRIAD3BC200 | 5 105 pe1g Rigid Awdliary | 599 GERS | Cap>Dem
K032 4002 Building
Relay Pressure Relay
Timing Steam Line High .
3 1E51A- 1 control | CoreCooling | Differential Agastat | ETRLAD3BC200 44103 pe1g Rigid Awdliary | 539 GERS | Cap>Dem
K048 4002 Building
Relay Pressure Relay
Timing Steam Line High -
2 -
4 ES1A Control | Core Cooling Differential Agastat | ETRLAD3BC200 | o004 p6ag Rigid Awdliary | g, GERS | Cap>Dem
K048 4002 Building
Relay Pressure Relay
Timing Steam Line High .
1E51A-
5 51A Control | Core Cooling Differential Agastat | ETRLAD3BC200 | o105 pgp1 Rigid Awdliary | 534 GERS | Cap>Dem
K047 4002 Building
Relay Pressure Relay
Timing Steam Line High -~
6 2ES1A Control | Core Cooling Differential Agastat | ETRLAD3BC200 | 5 105 peoe Rigid Auwxliary | g, GERS | Cap>Dem
K047 4002 Building
Relay Pressure Relay
1ES1A- Auxiliary . RCIC Isolation . Auxiliary EPRI HF
- Cap > Dem
7 K033 Relay Core Cooling Relay GE 12HFA151A2F 1H13-P618 Rigid Building 731 Test ap
2E51A- Auxiliary . RCIC Isolation . Auxiliary EPRI HF
- C D
8 K033 Relay Core Cooling Relay GE 12HFA151A2F 2H13-P618 Rigid Building 731 Test ap > Dem
1E51A- Auxiliary . Reactor Low . Auxiliary EPRI HF
N C D
9 K057 Relay Core Cooling Pressure Relay GE 12HFA151A2F 1H13-P618 Rigid Building 731 Test ap > Dem
2ES1A- Auxiliary . Reactor Low . Auxiliary EPRI HF
- D
10 K057 Relay Core Cooling Pressure Relay GE 12HFA151A2F 2H13-P618 Rigid Building 731 Test Cap >Dem
1ES1A- Auxiliary . Reactor Low L Auxiliary EPRI HF
- D
11 K058 Relay Core Cooling Pressure Relay GE 12HFA151A2F 1H13-P618 Rigid Building 731 Test Cap > Dem
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Auxiliary . Reactor Low . Auxiliary EPRI HF
1 -P Cap > Dem
2 K058 Relay Core Cooling Pressure Relay GE 12HFA151A2F 2H13-P618 Rigid Building 731 Test p
1ES51A- Auxiliary . RCIC tsolation - Auxiliary EPRI HF
- 731 Cap >Dem
13 K060 Relay Core Cooling Relay GE 12HFA151A2F 1H13-P618 Rigid Building 3 Test p
2E51A- Auxiliary . RCIC isolation .. Auxiliary EPRI HF
- >D
14 K060 Relay Core Cooling Relay GE 12HFA151A2F | 2H13-P618 Rigid Building 731 Test Cap > Dem
1E51A- Augxiliary . RCIC Isolation . . Auxiliary EPRI HF
- Cap > Dem
15 K015 Relay Core Cooling Relay GE 12HFA151A2F 1H13-P621 Rigid Building 731 Test ap
2E51A- Auxiliary . RCIC Isolation . Auxiliary EPRI HF
N Cap > Dem
16 K015 Relay Core Cooling Relay GE 12HFA151A2F | 2H13-P621 Rigid Building 731 Test ap
1E51A- Auxiliary . Reactor Low . Auxiliary EPRI HF
- Cap>Dem
17 K054 Relay Core Cooling Pressure Relay GE 12HFA151A2F 1H13-P621 Rigid Building 731 Test ap
2E51A- Auxiliary . Reactor Low - Auxiliary EPRI HF
- Cap > Dem
18 K054 Relay Core Cooling Pressure Relay GE 12HFA151A2F 2H13-P621 Rigid Building 731 Test ap
1E51A- Auxiliary " Reactor Low - Auxiliary EPRI HF
- D
19 k0S5 Relay Core Cooling Pressure Relay GE 12HFA151A2F 1H13-P621 Rigid Building 731 Test Cap > Dem
2E51A- Auxiliary . Reactor Low .. Auxiliary EPRI HF
20 K055 Relay Core Cooling Pressure Relay GE 12HFA151A2F | 2H13-P621 Rigid Building 731 Test Cap > Dem
RCS/Reactor .
- High Drywell .
1B21C-
21 1C Auxiliary Vessel Pressure/RPV GE 12HFAL51A2F | 1H13-P628 Rigid Auxiliary | o5, | EPRIHF | > Dem
KOO4A Relay Inventory Building Test
Low Level Relay
Control
RCS/Reactor X
- High Drywell -
2B21C- Auxiliary Vessel . Auxiliary EPRI HF
22 KOO4A Relay Inventory Pressure/RPV GE 12HFA151A2F 2H13-P628 Rigid Building 731 Test Cap >Dem
Low Level Relay
Control
RCS/Reactor .
- High Drywell -
1B21C- Auxil Vi |
pE! uxtiary esse Pressure/RPV GE 12HFAIS1A2F | 1H13-P628 Rigid Auiliary |55y | EPRIHF | s Dem
KOO8A Relay Inventory Building Test
Low Level Relay
Control
RCS/Reactor .
. High Drywell
2B21C- Auxiliary Vessel Auxiliary EPRI HF
24 | PPy
KOOSA Relay Inventory Pressure/RPV GE 12HFA151A2F 2H13-P628 Rigid Building 731 Test Cap > Dem
Control Low Level Relay
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RCS/Reactor High Drywell
. il YW il EPRI HF
25 1B21C Auxiliary Vessel Pressure/RPV GE 12HFAL51A2F | 1H13-P631 Rigid Awliary | 534 Cap > Dem
K0oo4B Relay Inventory Building Test
Low Level Relay
Control
RCS/Reactor .
. High Drywell -
2B21C- | A EPRI HF
26 uxiliary Vessel Pressure/RPV GE 12HFAI51A2F | 2H13-P631 Rigid Auxiliary | 534 Cap > Dem
K0oo4B Relay Inventory Building Test
Low Level Relay
Control
RCS/Reactor
- High Drywell s
21C- EPRI HF
27 1821 Auxiliary Vessel Pressure/RPV GE 12HFA151A2F | 1H13-P631 Rigid Auxiliary | 5 Cap > Dem
KoosB Relay Inventory Building Test
Low Level Relay
Control
RCS/Reactor .
e High Drywell .
1C-
28 262 Auxiliary Vessel Pressure/RPV GE 12HFA151A2F | 2H13-P631 Rigid Auxliary | g3, | EPRIHF ) o s Dem
Koo8B Relay Inventory Building Test
Low Level Relay
Control
- Turbine Exhaust -
29 1E51A- | Auxiliary | (. cooling | Diaphragm High GE 12HMA24A2F | 1H13-P618 Rigid Auxiliary | 5y GERS | Cap>Dem
K039 Relay Building
Pressure Relay
- Turbine Exhaust "
30 2E51A- 1 Auxiliary | o coojing | Diaphragm High GE 12HMA24A2F | 2H13-P618 Rigid Auxiliary 731 GERS | Cap>Dem
K039 Relay Building
Pressure Relay
Turbine Exhaust
1ES1A- i "
31 ESLA Awdliary |0 o cooling | High Pressure GE 12HMA24A2F | 1H13-P621 Rigid Auxiliary | 534 GERS | Cap>Dem
K006 Relay Building
Relay
s Turbine Exhaust .
32 2E51A- | Auxiliary |0 cooling | High Pressure GE 12HMA24A2F | 2H13-P621 Rigid Auxiliary | 534 GERS | Cap>Dem
K006 Relay Building
Relay
- Pump Suction "~
33 1ES1A- | Awdliary | o0 o e ooling | Low Pressure GE 12HMA24A2F | 1H13-P621 Rigid Auiliary | 53, GERS | Cap>Dem
K007 Relay Building
Relay
. Pump Suction -
34 2B51A- | Awdliary | (oo cooling | Low Pressure GE 12HMA24A2F | 2H13-P621 Rigid Awdliary | 534 GERS | Cap>Dem
K007 Relay Building
Relay
1E51A- Auxiliary . Turbine Trip L. Auxiliary
- GERS | Cap>Dem
35 K008 Relay Core Cooling Auxiliary Relay GE 12HMA24A2F 1H13-P621 Rigid Building 731 p
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2E51A- Auxiliary . Turbine Trip . Auxiliary
36 - GERS Cap > Dem
K008 Relay Core Cooling Auxiliary Relay GE 12HMA24A2F 2H13-P621 Rigid Building 731 ap
- Turbine Exhaust -
37 1ESIA- | Awiliary | 0 o cooling | Diaphragm High GE 12HMA24A2F | 1H13-P621 Rigid Awdliary | 5q4 GERS | Cap>Dem
K029 Relay Building
Pressure Relay
i Turbine Exhaust -
38 2B51A- | Awdliary | cooling | Diaphragm High GE 12HMA24A2F | 2H13-PE21 Rigid Awdliary | 5y GERS | Cap>Dem
K029 Relay Building
Pressure Relay
1E31- Pressure Reactor Pressure 6N6-B5-NX- Control Reactor LAS
H - 7 Cap > Dem
3 NO22A | Switch | Coreceoling Switch SOR ciaumxy | 2P copinet | Building | ©7° | Report P
2E31- Pressure Reactor Pressure 6N6-B5-NX- Control Reactor LAS
. -~ Cap > Dem
40 N022A switch | Core Cooling Switch SOR caumxy | 2P0 coinet Buiding | ©° | Report P
1E31- Pressure Reactor Pressure 6N6-B5-NX- Control Reactor LAS
i - Cap>Dem
4 N022C switch | Core Cooling Switch SOR ciaurrxy | PO et Buiding | ©° | Report | PP
2E31- Pressure Reactor Pressure 6N6-B5-NX- Control Reactor LAS
i - Cap>D
42 N022C switch | CoreCooling Switch SOR ciaummxy | PO copinet | Buiding | ©7° | Report | <@P7Dem
1E51- Pressure . Pump Suction 54N6-B118-M9- Control Reactor LAS
K Cap>Dem
a3 NOO6 switch | CO€COONNE | b cure Switch SOR ciauting | 2P0 | cobinet | Building | °7> | Report | P
2E51- Pressure . Pump Suction 54N6-B118-NX- Control Reactor LAS
- D
44 N0O0G switch | CoreCooling | o o cure Switch SOR ciautxy | 2H22POI7 | copinet | Building | ©7° | Report | 2P Dem
1E51- Pressure Turbine Exhaust 6N6-B45-NX- Control Reactor LAS
4 i - C D
5 NOOSA | switch | CO@COOMNE | proccure Switch SOR aaurxy | PO coinet | Buiding | ©7° | Report | ©P7PEM
2E51- Pressure Turbine Exhaust ANG6-EA5-NX- Control Reactor LAS
46 i -|
NOO9A switch | €O Co0lng | b cure Switch SOR ciatxe | 2H22POL7 | cobinet | Buiding | °7° | Report | C3P>DeM
1E51- Pressure Turbine Exhaust 6N6-B3-U8- Control Reactor LAS
47 i - D
NOO9B switch | CoreCooling | o o cure Switch SOR ciauTiNg | H2ZPOIT 1 obinet Building 673 Report | C2P>Dem
2E51- Pressure . Turbine Exhaust 6N6-B3-U8- Control Reactor LAS
48 . . - D
NOOSB Switch Core Cooling Pressure Switch SOR C1A-IJTTNQ 2H22-P017 Cabinet Building 673 Report Cap>Dem
Turbine Exhaust
1E51- Pressure . X 6N6-B2-NX- Control Reactor LAS
49 . Core C -
NO12A Switch ore Cooling Diaphragm SOR ciaurxy | PO | et Building 673 Report | C3P>Dem
Pressure Switch
Turbine Exhaust
2E51- Pressure . 5 ANG-E45-NX- Control Reactor LAS
50 . C Cool Diaph ~| D
NO12A Switch ore -ootng Pre;:l?rer:ir;ch SOR C1A-TTX6 2H22-P017 Cabinet Building 673 Report Cap>Dem
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Turbine Exhaust
1E51- Pressure 5 6N6-B2-NX- Control Reactor LAS
i - 7 Cap >Dem
51 NO12C switch | Core Cooling Diaphragm SOR ciaumrxy | T22POL7 | cobinet Building 673 Report P
Pressure Switch
Turbine Exhaust
2E51- Pressure 4NG6-E45-NX- Control Reactor LAS
. . . Cap > Dem
52 NO12C switch | Core Cooling Diaphragm SOR C1A-TTX6 ZH22POL7 | et Building 673 Report | P
Pressure Switch
1E31- Pressure . Reactor Pressure 6N6-B5-NX- Control Reactor LAS
X 7 > Dem
33 N0228 switch | core Cooling Switch SOR cauma | P02 | obinet Building 673 Report | %P
2E31- Pressure Reactor Pressure B6N6-BS-NX- Control Reactor LAS
i - G Dem
54 N0228B switch | core Cooling Switch SOR ciaumng | 2P0 | cobinet Buiding | °° | Report | ©°P7
1E31- Pressure Reactor Pressure 6N6-B5-NX- Control Reactor LAS
. X C D
35 N022D switch | Core Cooling Switch SOR ciaurrxy | M22PO29 1 cobinet Buiding | °° | Report | CPP7Dem
2E31- Pressure . Reactor Pressure 6N6-B5-NX- Control Reactor LAS
X C D
56 N022D switch | Core Cooling Switch SOR ciauTy | 222PO29 | copinet Buiding | ©° | Report | “2P7Dem
Turbine Exhaust
1E51- Pressure . . 6N6-B2-NX- Control Reactor LAS
> NO128 | switch | CoreCeoling | Diaphragm SOR caurxy | 2P copinet | Buiding | ©7° | Report | <P7DeM
Pressure Switch
Turbine Exhaust .
2E51- Pressure 4ANG6-E45-NX- Control Reactor LAS
58 i i -|
NO12B switch | Core Cooling Diaphragm SOR ciatxe | 2HPO2 | Copinet | suiding | ©7° | Report | C3P7DeM
Pressure Switch
Turbine Exhaust
1E51- Pressure " 5 6N6-B2-NX- Control Reactor LAS
59 NO12D Switch Core Cooling Dlaphragrr) SOR CLA-ITTX? 1H22-P029 Cabinet Building 673 Report Cap > Dem
Pressure Switch
Turbine Exhaust
2E51- Pressure . " ANG6-E45-NX- Control Reactor LAS
60 NO12D Switch Core Cooling Dlaphragrp SOR C1A-TTXG 2H22-P029 Cabinet Building 673 Report Cap > Dem
Pressure Switch
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
- - Cap > Dem
61 lrfozgt Switch Inventory Pressure Switch SOR C1A-UTTX6 1H22-P026 Cabinet Building 761 Report ap
Control
PS- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
- - D
62 ZN%F;?C Switch Inventory Pressure Switch SOR C1A-UITTX6 2H22-P026 Cabinet Building 761 Report Cap>Dem
Control

Page 54 of 91



15C0348-RPT-002, Rev. 0
Correspondence No.: RS-16-176

Table B-1: Components Identified for High Frequency Confirmation

~Type
Ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
63 1BN21- -
NO39D Switch Inventory | Pressure Switch SOR ciaumxe | 2FP026 | et Buiding | o | Report | C3P>Dem
Control
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
64 2BN21- N . -|
039D Switch Inventory | Pressure Switch SOR ciaurixe | H22PO28 1 copinet | Buiding | °% | Report | 3P7Dem
Control
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
1BN21- -
85 NBoagt Switch Inventory | Pressure Switch SOR cantxe | 2P0 | copinet | Buiding | °Y | Report | CP>Dem
Control
PS. RCS/Reactor
Pressure Vessel RPV High 9NG-B45-NX- Control Reactor LAS
66 BN21- = >D
2[\!039115 Switch Inventory Pressure Switch SOR C1A-NTTX6 2H22-P026 Cabinet Building 761 Report Cap>Dem
Control
Ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
: § Cap>D
67 ]&%";29:’[( Switch Inventory Pressure Switch SOR C1A-JITTX6 1H22-P026 Cabinet Building 761 Report ap>Lem
Control
Ps- RCS/Reactor 9N6-B45-NX-
Pressure Vessel RPV High CIA-JTTX6 / Control Reactor LAS
6 - - Cap>D
8 1%229}( Switch Inventory Pressure Switch SOR 29N6-B45-U1- 2H22-P026 Cabinet Building 761 Report p>Dem
Control C1A-IUTTNQ,
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
69 1BN21- - Cap>D
NO39P Switch Inventory Pressure Switch SOR C1A-JITTX6 1H22-P026 Cabinet Building 761 Report p>bem
Control
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
70 2BN21- -
NO';?QP Switch Inventory Pressure Switch SOR C1A-JITTX6 2H22-P026 Cabinet Building 761 Report Cap>Dem
Control
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PS RCS/Reactor
- Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
g - . 761 Cap >Dem
" 1NBQN;_als Switch Inventory Pressure Switch SOR ciaumxe | 22028 | cabinet Building Report P
Control
Ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
4 -~ . 761 Cap > Dem
72 zr‘ﬁgzgls Switch Inventory Pressure Switch SOR C1A-JTTX6 2H22-P026 Cabinet Building Report P
Control
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
: - 761 Cap > Dem
73 L%I\;;t Switch Inventory Pressure Switch SOR C1A-JITTX6 1H22-P026 Cabinet Building Report P
Control
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
BN21- - 7 Cap>Dem
74 i‘ 0'\;;}) Switch Inventory Pressure Switch SOR C1A-JTTX6 2H22-P026 Cabinet Building 61 Report P
Control
Ps- RCS/Reactor 9N6-BA5-NX-
Pressure Vessel RPV High C1A-1ITTX6 / Control Reactor LAS
s i%':gt Switch Inventory Pressure Switch SOR 29N6-B45-U1- 1H22-P075 Cabinet Building 761 Report Cap>Dem
Control C1A-IJTTNQ
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
76 1BN21- - >D
NO39CC Switch Inventory Pressure Switch SOR C1A-UTTX6 1H22-P076 Cabinet Building 761 Report Cap >Dem
Control
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
77 1BN21- - Cap > De
NO39DD Switch Inventory Pressure Switch SOR CLA-UTTX6 1H22-PO76 Cabinet Building 761 Report P m
Control
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
78 - -
I}J?):;éE Switch Inventory Pressure Switch SOR C1A-ITTX6 1H22-P076 Cabinet Building 761 Report Cap>Dem
Control
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ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
79 Bl - - C D
:‘ OgQZ:K Switch Inventory Pressure Switch SOR C1A-JJTTX6 1H22-P076 Cabinet Building 761 Report ap>bem
Control
pS- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
1BN21- - Cap > Dem
80 Nosopp | Switch Inventory | Pressure Switch SOR ciautxe | H22PO76 | cobinet Building | '° | Report | P
Control
Ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
B - - Cap > Dem
81 1BN21 Switch Inventory Pressure Switch SOR C1A-JITTX6 1H22-PO76 Cabinet Building 761 Report ap
NO39SS
Control
ps- RCS/Reactor
Pressure Vessel RPV High 9N6-B45-NX- Control Reactor LAS
- - Cap > Dem
82 1BN21 Switch Inventory Pressure Switch SOR C1A-MTTX6 1H22-P076 Cabinet Building 761 Report ap
NO39UU
Control
Ps- RCS/Reactor 9N6-B45-NX-
Pressure Vessel RPV High C1A-UTTX6 / Control Reactor LAS
- - Cap > Dem
8 r}g:ozju Switch Inventory | Pressure Switch SOR 20N6-Bas-Ul- | H22PO76 | copinet Building 781 | Report | P
Control C1A-JTTNQ
Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
X Cap >Dem
84 KOS4A C:;tarol Inventory Relay Agastat Type GP 1H13-P644 Cabinet Building 731 tion Test ap
Y Control
Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
. Cap > Dem
8 KO54A C:;‘;mI Inventory Relay Agastat Type GP 2H13-P644 Cabinet Building 731 tion Test P
v Control
Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
- Cap > Dem
86 KO55A C;;::' Inventory Seal-In Relay Agastat Type GP 1H13-P644 Cabinet Building 731 tion Test i
Control
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‘Manuf. | Mo
Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
- A Cap>Dem
87 KOS55A C:;:m Inventory Seal-In Relay Agastat Type GP 2H13-P644 Cabinet Building 731 tion Test P
Y Control
Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
- 731 . Cap > Dem
88 KOS6A C;;:‘" Inventory Relay Agastat Type GP 1HI3-PE44 | Copinet | Building 31 | tonTest | P
v Control
Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
- Cap > Dem
8 KO56A C:;grol Inventory Refay Agastat Type GP 2HI3-PBAA | opinet Building B vonTest | <P
Y Control
Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
- D
%0 K057A C§52'°' Inventory Seal-In Relay Agastat Type GP 1H13-PB44 | pinet Buiding | L | tionTest | 3P>Dem
v Control
Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
a KO57A C;i:ltarol Inventory Seal-In Relay Agastat Type GP 2H13-P644 Cabinet Building 731 tion Test Cap>Dem
Y Control
- RCS/Reactor
Timing Valve 1B21- N
1B21C- V ili
92 Control essel FO13D Solenoid | Agastat Type GP 1H13-peaq | COntrol | Awxlary o, ) Qualific | be
KO66A Inventory Wt Cabinet Building tion Test
Relay C" Open Relay
Control
2B21C- Timing RCS\{S;ZTW Valve 2821- Control Auxili Qualifica
93 Control F013D Solenoid | Agastat Type GP 2H13-P644 tro ey g3 | Cap > Dem
KO66A Inventory - Cabinet Building tion Test
Relay C" Open Relay
Control
1B21C- Timing RCS\{::;TtW Valve 1821- Control Auxiliary Qualifica
94 Control FO13S Solenoid -
K068A Inventory | 00> Solenoid | Agastat TypeGP | IHI3-PE4 | Cabinet | Buiding | - | tionTest | C2P7DeM
Relay Control C" Open Relay
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2B21c. | ming Rcs;f:;:mr Valve 2821- Control | Auxilia Qualifica
95 Control FO13S Solenoid | Agastat Type GP 2H13-P644 niro a3y | Cap > Dem
KO068A Inventory W Cabinet Building tion Test
Relay C" Open Relay
Control
- RCS/React
1B21C- | Jiming \{e::el | vae1s2- Control | Auxiliary Qualifica
96 Control F013C Solenoid Agastat Type GP 1H13-P644 . - 731 . Cap >Dem
KO69A Inventory - Cabinet Building tion Test
Relay C" Open Relay
Control
2B21C- Timing RCSV/:si,Ztor Valve 2B21- Control Auxilia Qualifica
97 Control FO13CSolenoid | Agastat Type GP 2H13-P644 on ol B < S Cap>Dem
KO69A Inventory e Cabinet Building tion Test
Relay C" Open Relay
Control
1B21C- Timing RCSV/:;ZTtOF Valve 1821- Control Auxiliary Qualifica
98 i -
KO70A Control Inventory EOFE Solenoid Agastat Type GP 1H13-P644 Cabinet Building 731 tion Test Cap > Dem
Relay C" Open Relay
Control
2821C- Timing Rcs{fjifm Valve 2821- Control Auxilia Qualifica
99 Control FO13E Solenoid | Agastat Type GP 2H13-P644 tro Xary 731 ) Cap > Dem
KO70A Inventory - Cabinet Building tion Test
Relay C" Open Relay
Control
. RCS/Reactor
Timing Vaive 1B21- - -
1B21C- Vessel . Control Auxiliary Qualifica
- 731 . Cap > Dem
100 KO71A Control Inventory fO}SK Solenoid Agastat Type GP 1H13-P644 Cabinet Building tion Test ap
Relay C" Open Relay
Control
- RCS/Reactor
Timing Vaive 2B21- - -
- lifi
101 2821C Control Vessel FO13K Solenoid | Agastat Type GP aH13peag | Control | Auxiliary g, ) Qualifica e b,
KO71A Inventory Wt Cabinet Building tion Test
Relay C" Open Relay
Control
1B21C Timing RCS\{:;Z?M Vaive 1821- Control Auxiliary Qualifica
_ . X Cap>D
102 KO72A Control Inventory EO,:.BP Solenoid Agastat Type GP 1H13-P644 Cabinet Building 731 tion Test ap > Dem
Relay Control C" Open Relay
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Timing | RES/Reactor |y 1ve 2821
2B21C- Vessel " Control Augiliary Qualifica
- Cap > Dem
103 KOT2A Control Inventory EO}.%P Solenoid Agastat Type GP 2H13-P644 Cabinet Building 731 tion Test P
Relay C" Open Relay
Control
. RCS/Reactor
Timing Valve 1B21- - "
1B21C- Vessel . Control Auxiliary Qualifica
- 3 Cap>Dem
104 KO75A Control Inventory EO%BU Solenoid Agastat Type GP 1H13-P644 Cabinet Building 731 tion Test p
Relay C" Open Relay
Control
- RCS/Reactor
Timing Valve 2B21- . .
2B21C- Vessel . Control Auxiliary Qualifica
- 731 . Cap >Dem
105 KO75A Control Inventory !:"O%BU Solenoid Agastat Type GP 2H13-P644 Cabinet Building tion Test p
Relay C" Open Relay
Control
Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
- 731 . Cap > Dem
106 KO76A C;::Itarol Inventory Seal-In Relay Agastat Type GP 1H13-P644 Cabinet Building tion Test P
4 Control
Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
- ap > Dem
107 KO76A C:;i;rol Inventory Seal-In Relay Agastat Type GP 2H13-P644 Cabinet Building 731 tion Test Cep
Y Control
Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
N >Dem
108 K054B C;:l;ml Inventory Relay Agastat Type GP 1H13-P645 Cabinet Building 731 tion Test Cap>De
4 Control
Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
109 C - >D
K054B Ig;i;rol Inventory Relay Agastat Type GP 2H13-P645 Cabinet Building 731 tion Test Cap > Dem
v Control
Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
10 N
1 K0558 C:;:;' Inventory Seal-in Relay Agastat Type GP 1H13-P645 Cabinet Building 731 tion Test Cap > Dem
Control
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Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
- N Cap > Dem
111 KOS58 C;;:Ol Inventory Seal-in Relay Agastat Type GP 2H13-P645 Cabinet Building 731 tion Test P
v Control
- Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
- >D
112 K056B C;;:‘" Inventory Relay Agastat Type GP HIS-PBAS | Cobinet | Building | oL | tionTest | C2P>Dem
v Control
Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
113 - >D
K0568 Control Inventory Relay Agastat Type GP ZHI3-PBAS | pinet Buiding | % | tionTest | C3P>Dem
Relay
Control
Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
1 - >D
14 K0o578 C::EOI Inventory Seal-In Relay Agastat Type GP 1H13-P645 Cabinet Building 731 tion Test Cap>Dem
v Control
Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
115 Kos7B C;;;rol Inventory Seal-In Relay Agastat Type GP 2H13-P645 Cabinet Building 731 tion Test Cap > Dem
Y Control
- RCS/Reactor
Timing Valve 1B21- - .
1B21C-
116 1 Control Vessel FO13D Solenoid | Agastat Type GP 1H13-pegs | Control | Awdlay o, Qualfica | o per
KO66B Inventory e Cabinet Building tion Test
Relay B" Open Relay
Control
. RCS/Reactor
Timing Valve 2B21- - "
- lifi
117 2621C Control Vessel FO13D Solenoid | Agastat Type GP 2H13-peas | oo Awdliary | 5q, | Qualifica | o pe
K0668B Inventory g Cabinet Building tion Test
Relay B" Open Relay
Control
. RCS/Reactor
Timing Valve 1B21- . "
- lifi
118 1821C Control Vessel FO135 Solenoid | Agastat Type GP 1H13-Peas | control Auxiliary | 5y | Qualifica | oo pem
K068B Inventory - Cabinet Building tion Test
Relay Control B" Open Relay
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- RCS/Reactor
Timing Valve 2B21- - .
2B21C- Vessel . Control Auxiliary Qualifica
- Cap > Dem
119 K0688 Control Inventory 50“135 Solenoid Agastat Type GP 2H13-P645 Cabinet Building 731 tion Test ap
Relay B" Open Relay
Control
. RCS/Reactor
Timing Valve 1B21- . "
1B21C- Vessel . Control Auxiliary Qualifica
X Cap > Dem
120 KOG9B Control Inventory fO}BC Solenoid Agastat Type GP 1H13-P645 Cabinet Building 731 tion Test ap
Relay B" Open Relay
Control
_ RCS/Reactor
Timing Vaive 2B21- e .
2B21C- Vessel . Control Auxiliary Qualifica
- 7 . Cap>Dem
121 KO69B Control Inventory f’O}SC Solenoid Agastat Type GP 2H13-P645 Cabinet Building 31 tion Test p
Relay B" Open Relay
Control
_— RCS/Reactor
Timing Valve 1B21- - "
1B21C- Vessel . Control Auxiliary Qualifica
- Cap > Dem
122 k0708 Control Inventory IIf()‘ll?:E Solenoid Agastat Type GP 1H13-P645 Cabinet Building 731 tion Test p
Relay B" Open Relay
Control
- - RCS/Reactor
Timing Valve 2B21- - .
2B21C- Vessel . Control Auxiliary Qualifica
- | Cap >Dem
123 K0708 Control Inventory 530'1'.3E Solenoid Agastat Type GP 2H13-P645 Cabinet Building 731 tion Test P
Relay "B" Open Relay
Control
- RCS/Reactor
Timing Valve 1B21- - .
1B21C- Vessel . Control Auxiliary Qualifica
X C D
124 K0718 Control Inventory ED}SK Solenoid Agastat Type GP 1H13-P645 Cabinet Building 731 tion Test ap > Dem
Relay B" Open Relay
Control
L RCS/Reactor
Timing Valve 2B21- - "
2B21C- |
125 1 Control Vessel FO13K Solenoid | Agastat Type GP 2H13-peas | control Auxiliary | oqy | Qualifica | oo pem
Ko71B Inventory ey Cabinet Building tion Test
Relay B" Open Relay
Control
RCS/Reactor
Timing Valve 1B21- . "
126 1B21C- Control Vessel FO13P Solenoid | Agastat Type GP 1H13-peas |  control Auxiliary | = 5g, | Qualifica | o pery
K072B Inventory - Cabinet Building tion Test
Relay Control B" Open Relay
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Capacity
. RCS/Reactor
Timing Valve 2B21- - N
2B21C- Vessel Control Auxiliary Qualifica
i - 731 N Cap >Dem
127 K0728 Control Inventory 50':'13P Solenoid Agastat Type GP 2H13-P645 Cabinet Building tion Test P
Relay B" Open Relay
Control
. RCS/Reactor
Timing Valve 1B21- i~ .
1B21C- Vessel . Control Auxiliary Qualifica
- Cap > Dem
128 KO75B Control Inventory 50%3U Solenoid Agastat Type GP 1H13-P645 Cabinet Building 731 tion Test P
Relay B" Open Relay
Control
- RCS/Reactor
Timing Valve 2B21- - "
21C- lifica
129 2621 Control Vessel FO13USolenoid | Agastat Type GP 2H13-peas | Contro Awdliary | g, | Qualifica | oo 5 pem
K075B Inventory wg Cabinet Building tion Test
Relay B" Open Relay
Control
Timing RCS/Reactor
1B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
130 - >
KOo76B C;;tarol Inventory Seal-In Relay Agastat Type GP 1H13-P645 Cabinet Building 731 tion Test Cep>Dem
v Control
Timing RCS/Reactor
2B21C- Vessel ADS Low-Low Set Control Auxiliary Qualifica
131 N
K0768 c;;;”' Inventory Seal-In Relay Agastat Type GP ZH13-PBAS | opinet Building L | tonTest | C3P>Dem
v Control
1E31A- . Steam Leak Control Auxiliary Qualifica
32 -
! K002A Relay | CoreCooling | petectionRelay | A835tat Type GP 1HI3-PE32 | Copinet Building | 00 | tionTest | C2P>DeM
2E31A- . Steam Leak Control Auxiliary Qualifica
133 - >D
K002A Relay | CoreCooling | poioitionRelay | 78253t Type GP 2HI3-P32 | et Building 768 | tonTest | 3P >Dem
1E31A- . Steam Leak Control Auxiliary Qualifica
134 K002B Relay Core Cooling Detection Relay Agastat Type GP 1H13-P642 Cabinet Building 768 tion Test Cap > Dem
RCS/Reactor
2E31A- Vessel Steam Leak Control Auxiliary Qualifica
N D
135 K002B Relay Inventory | DetectionRelay | 1E3Stt Type GP ZHI3-PBA2 | o hinet Building 768 | GonTest | 3P>Dem
Control
Ps- RCS/Reactor
P .
136 2BN21- ressure Vessel RPV High Barksdale | BIT-M125S-GE | 2H22-po75 |  CONUO! Reactor | ,¢, | SQURTS | cap s Dem
NOGOU Switch Inventory Pressure Switch Cabinet Building Test
Control
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PS- RCS/Reactor
137 2BN21. | fressure Vessel RPV High Barksdale | BIT-M125S-GE | 2H22-p076 | COnTO! Reactor | 5q; | SQURTS 1 cop> pem
Switch Inventory Pressure Switch Cabinet Building Test
NO39CC
Control
ps- RCS/Reactor
p .
138 2BN21- ressure Vessel RPV High Barksdale | BLT-M125s-GE | 2H22-Po76 |  COnEO! Reactor 761 | SQURTS | caps pem
Switch Inventory Pressure Switch Cabinet Building Test
NO039DD
Control
Ps- RCS/Reactor
139 2BN21. | Pressure Vessel RPV High Barksdale | BLT-M125S-GE | 2H22-po76 |  CONtro! Reactor 761 | SARTS | caps>Dem
Switch Inventory Pressure Switch Cabinet Building Test
NO3SEE
Control
ps- RCS/Reactor
140 28N21- | Pressure Vessel RPV High Barksdale | BLT-M125S-GE | 2H22-p076 | CONtrO Reactor | ¢, | SQURTS | 0> Dem
Switch Inventory Pressure Switch Cabinet Building Test
NO39KK
Control
Ps. RCS/Reactor
141 28N21. | Pressure Vessel RPV High Barksdale | BT-M125s-GE | 2x22-po76 | Contro! Reactor 761 | SRTS | cap>pem
Switch Inventory Pressure Switch Cabinet Building Test
NO39PP
Control
Ps- RCS/Reactor
142 2BN21- | Fressure Vessel RPV High Barksdale | BIT-M1255-GE | 2H22-po76 | <O Reactor | ,¢, | SQURTS | (05 pem
NO39SS Switch Inventory Pressure Switch Cabinet Building Test
Control
ps. RCS/Reactor
143 2BN21. | ressure Vessel RPV High Barksdale | B1T-M1255-GE | 2H22-Po76 |  CONTO! Reactor | ¢, | SQURTS |} ¢ 0> Dem
Switch Inventory Pressure Switch Cabinet Building Test
NO39UU
Control
Ps- RCS/Reactor
144 28N21. | Pressure Vessel RPV High Barksdale | BiT-M125S-GE | 2H22-Po76 | CONtrO! Reactor | q, | SQURTS 1 (s Dem
NO6OUU Switch Inventory Pressure Switch Cabinet Building Test
Control
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a2- RCSJR:?ecltor Valve 1E12- 135Y-2 Motor Reactor LAS
145 1 0/1E12- Contactor Invento FO16A Opening N/A N/A (1AP76E) Control Buildin 710 Report Cap > Dem
FO16A entory Contactor Center J
Control
2 RCS\{:: S| vabererz 135¥-2 Motor Reactor LAS
146 1 0/1E12- Contactor Inve Sto FO17A Opening N/A N/A (1AP76E) Control Buildin 710 Report Cap > Dem
FO17A ventory Contactor Center g P
Control
a2 Rcsvlgs?efmr Valve 1E12- 136Y-1 Motor Reactor LAS
147 1 O/1E12- | Contactor Invento FO16B Opening N/A N/A (1APB2E) Control Buildin 710 Report Cap > Dem
FO16B entory Contactor Center J P
Control
42- Rcs\‘{:;?m Valve 1E12- 136v-1 Mator Reactor LAS
148 1 0O/1E12- Contactor [nvento FO17B Opening N/A N/A (1AP82E) Control Buildin 710 Report Cap > Dem
FO17B entory Contactor Center J P
Control
42- RCS\{:;Z?” Valve 1E12-F009 136v-1 Motor Reactor LAS
149 1 0/1E12- Contactor Invento Opening N/A N/A (1AP82E) Control Buildin 710'-6" Report Cap > Dem
FO09 ry Contactor Center & P
Control
RCS/Reactor Motor
CR1/1E12 Vessel Valve 1E12-F009 136Y-1 Reactor LAS
150 | 1 - b
-F009 Relay Inventory Opening Relay N/A N/A (1APS2E) Control Building | 720" | Report | €2P7DeM
Center
Control
42- RCS\{:;ZT"' Vaive 1E12-F008 135%1 Motor Reactor LAS
151 1 0/1E12- Contactor Invento Opening N/A N/A 1AP71E) Contro! Be‘ld' 761 Reoort Cap > Dem
F008 Y Contactor ( Center uiiding P
Control
42- RCS{{:;Z?"' Valve 2E12- Motor React LAS
152 | 2 O/2€12- | Contactor | | -**° FO16A Opening N/A N/A 2AP76E Control Bef’; d_gr 710-6" | o | Cap>Dem
FO16A puitd Contactor Center uiiding P
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42- Rcsgz;ae‘;t‘” Valve 2E12- Motor Reactor LAS
153 0/2E12- Contactor Invento FO17A Opening N/A N/A 2AP76E Control Buildin 710-6" Report Cap > Dem
FO17A Y Contactor Center uiiding P
Control
42- Rc‘c:{:ses‘;fmr Valve 2E12- Motor Reactor LAS
154 0/2E12- Contactor Invento FO16B Opening N/A N/A 2AP82E Control Buildin 710'-6" Report Cap > Dem
FO16B ry Contactor Center ne P
Control
42- RCS\{::;?O" Valve 2E12- Motor Reactor LAS
155 0O/2E12- Contactor Invento FO017B Opening N/A N/A 2AP82E Control Buildin 710'-6" Renort Cap > Dem
FO17B Yy Contactor Center & P
Control
42 RCS\‘I/;‘:;T“" Valve 2£12-F009 Motor ceactor LAS
156 0/2E12- Contactor Opening N/A N/A 2AP82E Control . 710'-6" Cap > Dem
Inventory Building Report
FO09 Contactor Center
Control
RCS/Reactor Motor
CR1/2E12 Vessel Valve 2E12-FO09 Reactor LAS
6" Cap > Dem
137 -F009 Relay Inventory | Opening Relay N/A N/A 2APB2E Control | giging | 710" | Report | %P
Center
Control
42- Rcs:{::;?tor Valve 2E12-F008 Motor Reactor LAS
158 0/2E12- Contactor Invent Opening N/A N/A 2AP71E Control Buildin 761 Report Cap >Dem
F008 ventory Contactor Center g s
Control
AC/DC .
86DGO / Diesel
ili EPRIHF
159 OHS- ALF’:":'BW Sower pe ‘;L;’Ckwt GE Type HEA 0DG02IB C;’:‘:;‘I" Generator | 7106" | " | Cap>Dem
DGS003A elay uppo ey Building
Systems
AC/DC .
86DG1A / . Diesel
EPRI HF
160 1HS- A:’::;ary Stow::t bG 1RAe|;§CkOUt GE Type HEA 1DG02IB C:::;?' Generator | 710'-6" Test Cap > Dem
DGS003A Y pp Y Building
Systems
AC/DC . .
- DG 1B Engine Diesel
1E22- Auxiliary Power 1E22- Control EPRI HF
710'-6" Cap > Dem
161 K015 Relay Support Fault Lockout GE Type HEA P3018 Panel Generator Test P
Relay Building
Systems
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AC/DC .
DG 1B Generator 1E22-P028 . Diesel
i " « | EPRIHF
162 %321 A‘;’:;'aw SP°‘”e:t Fault Lockout GE Type HEA (1H22- Vgor:'::‘ Generator | 7106 Test Cap > Dem
&y uppo Relay P028) Building
Systems
AC/DC .
86DG2A / SBM- Diesel
ili | " EPRIHF
163 2HS- A:’"I"ary Sp°we:t DG Zseﬁgc'“’“t GE 12HEAG1C236X | 2DG02IB Cs:::: Generator | 7106 st | Cap>Dem
DGS003A elay uppo Y 2 Building
Systems
AC/DC . .
DG 2B Engine Diesel
- - EPRI HF
164 2E22 Lockout Power Fault Lockout GE 12HEA62B234X 2E22 Control Generator | 710-6" Cap>Dem
K015 Relay Support 2 P3018B Panel P Test
Relay Building
Systems
AC/DC "
DG 2B Generator 2E22-P028 Diesel
- i EPRI HF
165 2€22 Lockout Power Fault Lockout GE Type HEA (2H22- Vertical Generator | 710-6" Cap > Dem
KOO1 Relay Support Board o Test
Relay P028) Building
Systems
AC/DC Diesel
t HF
166 K10/ Rotary Power DG 0 Overspeed P&B MDR-137-8 0DGO3) Control Generator | 710%-6" EPR Cap > Dem
0DGK010 Relay Support Relay Panel L Test
Building
Systems
AC/DC 5 . .
DG 0 Differential Diesel
X - IH
167 87x/ Auxiliary Power Overcurrent P&B MDR-137-8 0DG0218 Control | o nerator | 710%6" | EPRVHF 1 cap> Dem
0DbG0o87 Relay Support . Panel e Test
Auxiliary Relay Building
Systems
Ac/be Diesel
81X/ Auxiliary Power DG 0 Frequency Control EPRI HF
68 " ! A "
1 0DGOS1X Relay Support Relay P&B MDR-137-8 0DGO03J Panel Gen.er.ator 710'-6 Test Cap > Dem
Building
Systems
Ac/be Diesel
K9/ Auxiliary Power DG 0 Failure to Control EPRI HF
169 _ x U~
0DGKO09 |  Relay Support Start Relay P&sB MDR-137-8 0DG03) Panel Generator | 7106 Test | CaP>Dem
Building
Systems
Ac/bc Diesel
K11/ Auxiliary Power DG O Low Qil Control EPRI HF
170 = . _gY
0DGKO11 Relay Support Pressure Relay P&B MDR-137-8 0DGO3J Panel Gen.er?tor 710-6 Test Cap > Dem
Building
Systems
AC/DC
e DGO Oil Diesel
K12/ Auxiliary Power Control EPRI HF
171 _ x gy
0DGKO12 Relay Support Temperature P&B MDR-137-8 0DGO03) panel Gen-er:dtor 710'-6 Test Cap > Dem
Systems Relay Building
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' Component Evaluation
/- | " Basis for ic
AC/DC
- DG O Field Diesel
172 0 K25/ Auxiliary Power Excitation Failure P&B MDR-137-8 0DGO03i Control Generator | 710-6" EPRIHF Cap > Dem
0DGK025 Relay Support Panel - Test
Relay Building
Systems
AC/DC "
K10/ Rotary Power DG 1A Control Diesel EPRI HF
173 1 P&B MDR-137-8 1DGO03! Generator | 710'-6" Cap>Dem
1DGK010 Relay Support Overspeed Relay Panel o Test
Building
Systems
AC/DC DG 1A Diesel
X - . .
174 1 87X/ Auxiliary Power Differential P&B MDR-137-8 1DGO2B Control Generator | 710%6" EPRIHF Cap > Dem
1DG087 Relay Support Overcurrent Panel o Test
. Building
Systems Auxiliary Relay
Ac/be Diesel
81X ili
175 1 / Auxiliary Power DG 1A Frequency P&B MDR-137-8 1DG03! Control Generator | 710%-6" EPRI HF Cap > Dem
1DG081X Relay Support Relay Panel . Test
Building
Systems
AC/bC Diesel
K9/ Auxiliary Power DG 1A Failure to Control EPRI HF
176 -137- 6" >D
! 1DGKO09 Relay Support Start Relay P&B MDR-137-8 1DGO3) Panel Gen.er.ator 710-6 Test Cap>Dem
Building
Systems
Ac/bC Diesel
K11/ Auxiliary Power DG 1A Low Oil Control EPRI HF
-137- e D
177 1 1DGKO11 Relay Support Pressure Relay P&B MDR-137-8 1DGO03J panel Gen_er:'-.\tor 710'-6 Test Cap > Dem
Building
Systems
AC/DC .
- DG 1A Low Oil Diesel
178 | 1 K12/ Auxiliary Power Temperature P&B MDR-137-8 1DG03) Control | o nerator | 72046" | EPRUHF 1 cap s Dem
1DGK012 Relay Support Panel L Test
Relay Building
Systems
AC/DC . .
- DG 1A Field Diesel
| HF
179 | 1 K25/ Auxiliary Power Excitation Failure | P&B MDR-137-8 1DG03) Control | o nerator | 710-6" | E°R Cap > Dem
1DGKO025 Relay Support - Panel o Test
Auxiliary Relay Building
Systems
AC/DC "
K10/ Diesel
180 | 1 1g22. | Overspee Power DG 18 P&B MDR-131-1 1E22- Control | onerator | 710%6" | EPRHF | cap> pem
d Relay Support Overspeed Relay P301B Panel - Test
K010 Building
Systems
AC/bC Diesel
K9 / 1E22- Auxiliary Power DG 1B Failure to 1E22- Control " EPRI HF
-131- - Cap > Dem
w1 K009 Relay Support Start Relay P&s MDR-131-1 P3018 Panel Generator | 7106 Test ap
Building
Systems
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t apacity | |
AC/DC .
Ki1/ " | Diesel
182 1E22- Auxiliary Power DG 1B Low Qil P&B MDR-131-1 1E22- Control Generator | 7106 EPRI HF Cap > Dem
Relay Support Pressure Relay P301B Panel - Test
K011 Building
Systems
AC/DC . .
K12/ . DG 1B Low 0Oil Diesel
- PRI HF
183 1E22- Auxiliary Power Temperature P&B MDR-131-1 1E22 Control | enerator | 72006" | E°R Cap > Dem
Relay Support P3018 Panel o Test
K012 Relay Building
Systems
Ac/bC Diesel
K10/ Rotary Power DG2A Control EPRI HF
-137- 710'-6" Cap > Dem
184 2DGK010 Relay Support Overspeed Relay P&sB MDR-137-8 2DG03! Panel G:Si.lgc;ia:gr 10 Test P
Systems
AC/DC DG 2A Diesel
87X/ Auxitiary Power Differential Control EPRI HF
-137- r | 710'-6" Cap > Dem
185 2DG087 Relay Support Overcurrent P&B MDR-137-8 2bGo21B Panel Gen‘er.ato Test P
. Building
Systems Auxiliary Relay
Ac/DC Diesel
- r
186 81X/ Auxiliary Power DG 2A Frequency P&B MDR-137-8 2DG03) Control Generator | 710%-6" EPRIH Cap>Dem
2DG081X Relay Support Relay Panel - Test
Building
Systems
Ac/bc Diesel
K9/ Auxiliary Power DG 2A Failure to Control EPRI HF
-137-! 6" Cap>Dem
187 2DGK009 Relay Support Start Relay P&B MDR-137-8 2DG03! Panel Gen_erf.-)tor 710 Test P
Building
Systems
Ac/be Diesel
188 K11/ Auxiliary Power DG 2A Low Oil P&B MDR-137-8 2DG03) Control Generator | 710-6" EPRI HF Cap>Dem
2DGKO11 Relay Support Pressure Relay Panel - Test
Building
Systems
AC/DC § "
K12/ Auxiliary Po\/Ner DG 2ALow Oil Control Diesel EPRI HF
189 Temperature P&B MDR-137-8 2DG03I Generator | 710'-6" Cap > Dem
2DGK012 Relay Support Panel - Test
Relay Building
Systems
AC/DC . .
K25/ Auxiliary PO\{ver DG 2A Field Control Diesel EPRI HF
190 Excitation Failure P&B MDR-137-8 2DG03J Generator | 710'-6" Cap > Dem
2DGK025 Relay Support Panel - Test
Relay Building
Systems
Ac/be Diesel
S8/ 0STS- Speed Power DG 0 Overspeed Stewart & 81381-D-STC- Control LAS
191 s en
DGO76 Switch Support Switch Stevenson 4240 0DG021B Panel Gen.er?tor 710%6 Report Cap >Dem
Systems Building
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AC/DC .
DG 1A Diesel
192 | 1 | SB/ISTS | Speed Power Overspeed Synchro- ESSB-4AT weozs | M| Generator | 710%6" | % | cap>Dem
DG076 Switch Support X Start Panel - Report
Switch Building
Systems
AC/DC .
DG 1B Diesel
S8 /1E22- | Overspee Power Stewart & 81381-D-STC- 1E22- Control LAS
1 '-6" Cap>Dem
193 1901 d Switch Support Overspeed Stevenson 4240 P301B Panel Generator | 710%6" | g0 | 2P
Switch Building
Systems
AC/DC "
DG 2A Diesel
S8 / 2STS- Speed Power 81381-D-STC- Control LAS
en N
194 2 DGO76 Switch Support Over§peed GE 4240 2DG02JB panel Gen.erfator 710'-6 Report Cap > Dem
Switch Building
Systems
AC/DC N
DG 2B Diesel
S8 /2E22- | Overspee Power Stewart & 81381-D-STC- 2E22- Control LAS
1 2 6" Cap > Dem
% 1901 d Switch Support Overspeed Stevenson 4240 P301B Panel Generator | 710%6" | o o | CaP>De
Switch Building
Systems
87/ Auxilia I;s(vDe(i DG O Differential Control Diesel
196 0 v Overcurrent ABB SA-1 0DGO2JA Generator | 710°-6" GERS Cap > Dem
0DG008 Relay -Support Panel -
Relay Building
Systems
AC/DC DG 1A Diesel
197 | 1 87/ | Awiliary Power Differential ABB sA-1 10GozA | M| Generator | 7106 | GERs | Cap>Dem
1DG008 Relay Support Overcurrent Panel -
Building
Systems Relay
AC/DC DG2A Diesel
198 | 2 87/ Auxiliary Power Differential ABB sA-1 meoaa | M| Generator | 71046 | GERS | Cap>Dem
2DG008 Relay Support Overcurrent Panel .
Building
Systems Relay
K59X1/ Auxilia ﬁgirDef DG 0 Neutral Control Diesel Qualifica
199 0 0DGKO059 Y Ground Auxiliary GE 12HMA11B6 ODGO2A Generator | 710'-6" . Cap > Dem
Relay Support Panel o tion Test
X Relay Building
Systems
K32x/ Auxilia ﬁgil[:acr DG 1A Reverse Control Diesel Qualifica
200 o] 0DGK032 v Power Auxiliary GE 12HMA11B6 0DGO2JA Generator | 710'-6" . Cap > Dem
Relay Support Panel o tion Test
X Relay Building
Systems
KSOXL/ | puxilia ﬁg\/v?acr DG 1A Neutral Control Diesel Qualifica
201 1 1DGKO59 Y Ground Auxiliary GE 12HMA11B6 1DG02JA Generator | 710'-6" . Cap > Dem
Relay Support Panel - tion Test
X Relay Building
Systems
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Syst: Model No.
AC/DC ’ .
K32X/ Auxiliary Poaer DG 1A Reverse Control Diesel Qualifica
202 Power Auxiliary GE 12HMA11B6 1DGO2JA Generator | 710'-6" . Cap > Dem
1DG032 Relay Support Panel - tion Test
Relay Building
Systems
AC/DC
- DG 2A Reverse Diesel -
203 K32x/ | Auxiliary Power Power Auxiliary GE 12HMAL1B6 | 2DGO2IA Control | Generator | 710" | U3 | cop s pem
2DGK32X Relay Support Panel - tion Test
Relay Building
Systems
AC/bC Diesel
59/ Overvolta Power DG 0 Neutral Control LAS
'-6" Cap > Dem
204 0DGO05 | ge Relay Support Ground Relay GE 12IAV51D1A | ODGO2A Panel Generator | 710%6" | oo o | C2P
Building
Systems
AC/DC Diesel
59/ Overvolta Power DG 1A Neutral Control LAS
2 710'-6" Cap > Dem
05 1DG012 ge Relay Support Ground Relay GE 12IAVS1D1A 1DG02IA Panel Gen.er.ator Report P
Building
Systems
AC/DC Diesel
206 59/ | Overvolta | Power DG 2A Neutral GE IAVS1D weoua | MO | Generator | 710-6" | | cap>Dem
2DG012 ge Relay Support Ground Relay Panel . Report
Building
Systems
51VX/ Time ﬁg\{v[:; DGO Agastat / Control Diesel
207 0DGO051V Overcurrent & 7012PB 0DG03)J Generator | 710'-6" GERS Cap >Dem
Relay Support o Amerace Panel .
X Auxiliary Relay Building
Systems
K39/ Time ﬁsﬁ:ﬁ DG 0 Failure to Control Diesel
208 Start Time Delay Agastat E7012PD002 0DGO3]J Generator | 710-6" GERS Cap > Dem
0DGKO039 Relay Support Panel -
Relay Building
Systems
AC/DC Diesel
209 K33/ Time Power DGO Engine Start | - Agastat / 7012PE 0DGO3!J Control | - erator | 710-6" | GERs | Cap>Dem
0DGK033 Relay Support Time Delay Relay | Amerace Panel o
Building
Systems
SLVX/ Time SgaDecr DG 1A Agastat / Control Diesel
210 1DGO51V Overcurrent 8 7012P4 1DGO3) n Generator | 710'-6" GERS Cap >Dem
Relay Support Amerace Panel -
X Relay Building
Systems
AC/DC .
K39/ Time Po\{ver DG 1A Failure to Control Diesel
211 Start Time Delay Agastat E7012PD002 1DG03) Generator | 710'-6" GERS Cap > Dem
1DGK039 Relay Support Panel L
S Relay Building
ystems
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- Manuf,
K33/ Time ﬁcﬁf DG1AEngine | o stat/ Control Diesel
212 o Start Time Delay 8 7012PE 1DG03) Generator | 710'-6" GERS Cap > Dem
1DGKO033 Relay Support Amerace Panel -
Relay Building
Systems
K39/ Time ggaje? DG 18 Failure to 1E22- Control Diesel
213 1E22- Delay Start Time Delay Agastat E7012PD002 Generator | 710'-6" GERS Cap > Dem
Support P301B Panel -
K039 Relay Systems Relay Building
K33/ Time ':glw Def DG 1B Engine 1€29- Control Diesel
214 1E22- Delay Start Time Delay Agastat E7012PD Generator | 710'-6" GERS Cap >Dem
Support P301B Panel -
K033 Relay Systems Relay Building
K6 / Time ﬁgﬁi DG 1B Time 1E22-P028 Vertical Diesel
215 1E22B- Delay Subport Delay Rela Agastat Model 7012 (1H22- Board Generator | 710'-6" GERS Cap > Dem
K006 Relay Sys"t‘;ms y Reiay P028) Building
S1VX/ Time ﬁsﬁ; DG 2A Agastat / Control Diesel
216 2DGO51V Overcurrent 8 Model 7012 2DGO03!} n Generator | 710-6" GERS Cap > Dem
Relay Support Amerace Panel -
X Relay Building
Systems
DC
K39/ Time ‘:f):\{ver DG 2A Failure to Amerace Control Diesel
217 i e
2DGKO39 Relay Support Start Time Delay / Agastat E7012PD002 2DGO03) panel Gen.erjc!tor 710'-6 GERS Cap>Dem
Relay Building
Systems
. AC/DC .
K33/ Time Pm{ver DG 2A Engine Control Diesel
218 Delay Start Time Delay Agastat 7012PE 2DGO03J Generator | 710'-6" GERS Cap > Dem
2DGKO033 Support Panel -
Relay Relay Building
Systems
K39/ Time ﬁ;:\{v[()ecr DG 2B Failure to Amerace 2E22- Control Diesel
219 2622- Delay suomre | SrtTmeDelay | USRS | E7012pD002 P304 ; n | Generator | 710-6" | GERS | Cap>Dem
K039 Relay Sy;st Relay & ane Building
K33/ Time ﬁg\{vzcr DG 2B Engine Amerace 2E22. Control Diesel
220 2E22- Delay suppore | St TmeDelay | ¥ a:tat 7012PD S301s ;" ;’ Generator | 710-6" | GERS | Cap>Dem
K033 Relay Sys”tems Relay g an Building
. DC
K6/ Time ;\g\/uer DG 2B Time Amerace 2£22-P028 Vertical Diesel
221 2E22B- Delay Support Delay Rela / Agastat Model 7012 (2H22- Board Generator | 710'-6" GERS Cap > Dem
K006 Relay Sys"t‘;ms Y Relay & P028) 2 Building
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Syste
AC/DC . "
S11/ DG 2A Qil Diesel
22 122 | Temperat Power Temperature | SquareD | J020-BGW- 1E22- Control | cenerator | 7106" | Y | cap>Dem
ure Switch Support ) 2259 Series P301B Panel - Report
N517 Switch Building
Systems
SU/ | focerat | ower DG 28 Ol 2622- Control Diesel LAS
223 2E22- pe Temperature Square D 9025 Model Generator | 710%-6" Cap >Dem
ure Switch Support N P301B Panel - Report
N517 Switch Building
Systems
AC/DC Diesel
32
224 / Power Power DG O Reverse GE 12ICW51A2A | 0DGOZJA Control | conerator | 71046 | A Cap>Dem
0DG002 Relay Support Power Relay Panel o Report
Building
Systems
Ac/be Diesel
225 32/ Power Power DG 1A Reverse GE 12ICW51A2A | 1DGO2IA Control | ¢ nerator | 7106 LAS Cap > Dem
1DG009 Relay Support Power Relay Panel - Report
Building
Systems
AC/DC Diesel
226 32/ Power Power DG 2A Reverse GE 12ICW51A2A | 2DGO2IA Control | o nerator | 720%6" | S Cap > Dem
2DG009 Relay Support Power Relay Panel L Report
Building
Systems
AC/bC Diesel
40 (1440- | Protective Power DG O Field Control - Operator
227 DG003) Relay Support Excitation GE Type CEH 0DGo2IA Panel Gen.er.ator 7106 N/A Action
Building
Systems
AC/bC Diesel
40 (1440- | Protective Power DG 1A Field Control e Operator
228 DGO010) Relay Support Excitation GE Type CEH 1DGOZIA Panel Gen-erfstor 7106 N/A Action
Building
Systems
Ac/bc Diesel
40(2440- | Protective Power DG 2A Field Control - Operator
229 DGO010} Relay Support Excitation GE Type CEH 2DGoZIA Panel Gen.er:ator 710%6 N/A Action
Building
Systems
K30A lef:enh ﬁc\/NDCr Dif? Gr 1Bti | 1E22-P028 |\ ical Diesel EPRIHF
230 (1487- owe erentia GE 12PVD21B1A (1H22- e Generator | 710™-6" Cap > Dem
Overcurre Support Overcurrent Board - Test
DG1B) P028) Building
nt Relay Systems Relay
K308 Dlﬁzrlentl ﬁg\/NDei Dif[f’eG::nEiial 1E22-P028 | yertical Diesel EPRI HF
231 (1487- GE 12PVD21B1A (1H22- Generator | 710%-6" Cap >Dem
Overcurre Support Overcurrent Board . Test
DG1B) P028) Building
nt Relay Systems Relay
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Tvp Capacity
K3oc Dlﬁeien“ :\C/Dcr D'f?j'::t'al 1E22-P028 | 0 ical Diesel EPRI HF
232 (1487 @ owe ! ' GE 12PVD21B1A (1H22- ' Generator | 7106 Cap > Dem
Overcurre Support Overcurrent Board o Test
DG1B) P028) Building
nt Relay Systems Relay
K30A Dlﬁzentl ?ﬁﬁf Dif[fJeGrezr?tial 2E22-P028 | o ical Diesel EPRI HF
233 (2487- GE 12PVD21B1A (2H22- Generator | 710'-6" Cap > Dem
Overcurre Support Overcurrent Board - Test
DG2B) P028) Building
nt Relay Systems Relay
k308 Dlﬁ:entl :\gﬁf Dif?e(i:r?tial 2E22-PO28 |y ical Diesel EPRI HF
234 (2487- GE 12PVD21B1A (2H22- Generator | 710'-6" Cap>Dem
DG2B) Overcurre Support Overcurrent P028) Board Building Test
nt Relay Systems Relay
ksoc Dlﬁ(;entl ﬁﬁﬁf Diflf)eGr:nBtial 2E22-PO28 |y il Diesel EPRI HF
235 (2487- GE 12PVD21B1A (2H22- Generator | 710'-6" Cap > Dem
DG2B) Overcurre Support Overcurrent P028) Board Buildin Test
nt Relay Systems Relay 8
AC/DC .
DG 0 Qil Diesel
S11/0TS-
236 / Temperat Power Temperature | SquareD | 9025-BCW-32 | ODGOK Control | o nerator | 72006" | Y5 | cap>Dem
DG041 ure Switch Support X Panel o Report
Switch Building
Systems
AC/DC .
DG 1A Qil Diesel
S11/17s- T
237 / emp e_rat Power Temperature Square D 9025-BCW-32 1DGO1K Control Generator | 710%-6" LAS Cap > Dem
DG041 ure Switch Support X Panel . Report
Switch Building
Systems
AC/DC
DG 1B Oil Diesel
S11/ 27S- T
238 / emperat Power Temperature | SquareD | 9025-BCW-32 | 2DGO1K Control | ¢ onerator | 7106" | 5 | cap>Dem
DG041 ure Switch Support N Panel . Report
Switch Building
Systems
>V ‘:S\/voei DGO Control Diesel
239 (1451- Overcurre Support Overcurrent GE 1JCV-51B 0DGO2IA Panel Generator | 710-6" GERS Cap>Dem
015A ildi
DG ) nt Relay Systems Relay Phase A Building
51v /;EC, [Zi DGO Control Diesel
240 (1451- | Overcurre | o L Overcurrent GE HCV-51B 0DGO2IA F‘,’:neT Generator | 710~6" | GERS | Cap>Dem
DGO015B t -
) nt Relay Systems Relay Phase B Building
51v ﬁg\/NDe(r: DGO Control Diesel
241 (1451- | Overcurre st Overcurrent GE 1ICV-518 0DGO2IA F‘,’“ ‘l’ Generator | 710%6" | GERS | Cap>Dem
DGO15C) | ntRelay o S‘;st Relay Phase C ane Building
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| component Evaluation
Basis fol val
Result
51v ﬁg\/fecr DG 1A Control Diesel
242 (1451- | Overcurre Summers Overcurrent GE LCV-518 1DGO2IA g:ne‘r Generator | 710~6" | GERS | Cap>Dem
DGO16A) | nt Relay PP Relay Phase A Building
Systems
51V ﬁg\{vDecni DG 1A Control Diesel
243 (1451- Overcurre Support Overcurrent GE 1JICV-51B 1DGO2JA Panel Generator | 710'-6" GERS Cap > Dem
DGO016B) nt Relay Ppo Relay Phase B ane Building
Systems
51v ﬁf):\{v 2‘; DG 1A Control Diesel
244 (1451- Overcurre Support Overcurrent GE 1JCV-518 1DGO2A Panel Generator | 710-6" GERS Cap > Dem
DGO016C) nt Relay pp Relay Phase C Building
Systems
K35A ;\g\/:;cr DG 1B 1E22-P028 Vertical Diesel
245 (1451v- Overcurre Overcurrent GE 1211CV51B21A (LH22- Generator | 710'-6" GERS Cap > Dem
Support Board -
DG1B) nt Relay Relay P028) Building
Systems
K358 ’;ga Zcr DG 18 1622028 | | Diesel
246 (1451v- Overcurre Overcurrent GE 121CV51B21A (1H22- Generator | 710'-6" GERS Cap > Dem
Support Board -
DG1B) nt Relay Relay P028) Building
Systems
K35C ﬁs‘ﬁ; DG 1B 1E22-P028 Vertical Diesel
247 (1451v- Overcurre Overcurrent GE 121JCV51B21A (1H22- Generator | 710'-6" GERS Cap>Dem
DG1B) nt Relay Support Relay P028) Board Building
Systems
SV Overcurr ﬁgv/ficr DG 2A Control Diesel
248 (2451- nt Rela € Supnort Overcurrent GE CV-51B 2DGO2JA Panel Generator | 710-6" GERS Cap > Dem
DGO16A) Y pp Relay Phase A Building
Systems
s1v Overcurre ﬁc\{vnecr DG 2A Control Diesel
249 (2451- t Rela Suo ort Overcurrent GE 1JCv-518 2DG02JA Panel Generator | 710'-6" GERS Cap > Dem
pGoleB) | M hedY pp Relay Phase B Building
Systems
SV Ov rre ﬁcﬁf DG 2A Control Diesel
250 (2451- n:’Frfe‘l‘a s © o Overcurrent GE IJCV-518 2DG02JA Pl Generator | 710“6" | GERS | Cap>Dem
DGO16C) v upp Refay Phase C Building
Systems
K3SA Overcurre /;C‘/NDeCr DG 2B 2E22-P028 Vertical Diesel
251 (2451v- | "% R‘;‘l’a Su° " Overcurrent GE 12JCV51B21A (2H22- Board Generator | 710%6" | GERS | Cap>Dem
DG28) v ppo Relay P028) Building
Systems
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odel No.
K358 Overcurre Power DG 2B 2E22-P028 Vertical Diesel
252 (2451Vv- nt Rela Subport Overcurrent GE 12JCV51B21A (2H22- Boa!r d Generator | 710-6" GERS Cap > Dem
DG2B) v PP Relay P028) Building
Systems
K35C Overcurre ﬁgazs DG 2B 2E22-P028 Vertical Diesel
253 (2451v- Overcurrent GE 12JCV51B21A (2H22- Generator | 710-6" GERS Cap > Dem
nt Relay Support Board -
DG2B) Relay P028) Building
Systems
AC/DC
51G Ground 141Y Feed to
. 254 (1451 Fault S':"wg;t 135X Ground ABB 222[’:2;;1_? ( 1,1:;(1)115) Switchgear :ﬁ;g::r 710%6" RéAg . | cap>Dem
APO55) Relay Sy:ths Fault P & P
AC/DC
51N 141Y Feed to
255 (1351 Or:’te:e‘l‘:e Szws:t 135X Neutral GE IAC-60B ( 11?,51);5 Switchgear gﬁ;;?:r 710%6" R:Acf | cap>Dem
AP082) ¥ PP Overcurrent & P
Systems
51G Ground ﬁgi, [::_ 141Y Feed to 141y Reactor LAS
256 (1451- Fault Subport 135Y Ground ABB GR-5 (1APO4E) Switchgear Buildi 710-6" Report Cap > Dem
AP057) Relay Sysptzms Fault uncing P
SIN Overcurre ﬁgﬁf 141YFeed to 135Y React LAS
257 (1351- el summer 135Y Neutral GE IAC-60B (1apa0E) | Switchgear Bef: d.°r 7106" | .~ | Cap>Dem
AP083) ¥ PP Overcurrent utiding epa
Systems
51G Ground ':ga Zcr 142Y Feed to 142y React LAS
258 (1451- Fault o 136X Ground ABB Type GR-5 1ApogE) | Switchgear Be.j d.°r 731 | o | Cap>Dem
APO71) Relay Sys’zms Fault ( uiding €po
AC/DC
51N 142Y Feed to
Overcurre Power 136X Reactor LAS
259 (1351- 136X Neutral GE IAC-60B Switchgear 731 Cap>Dem
t -
AP0S0) nt Relay Support Overcurrent (1AP21E) Building Report
Systems
51G Ground ﬁga Decr 142Y Feed to 142y Reactor LAS
260 (1451- Fault 136Y Ground ABB Type GR-5 Switchgear L 731 Cap >Dem
APO73) Relay ::;Z?nr‘; Fault (1APO6E) Building Report
C,
SIN Overcurre ﬁoﬁeﬁ 142Y Feed to 136Y React LAS
261 (asz- | Suport 136Y Neutral GE IAC-608 (1ap2zg) | Switchgear | pSR0> | 731 | Lo | Cap>Dem
AP091) Sysths Overcurrent ) uiiding €po
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Typ ystem
AC/DC
Lockout Power 143 Switchgear 143 X Reactor LAS
262 86N/1432 Cap > Dem
/143 Relay Suppart Lockout Relay N/A N/A (1APO7E) | SWItEhEesr | g iiding 687 Report | ~P~ ¢
Systems
AC/DC
Normal Feed to
51(1451- | Overcurre Power 143 Reactor LAS
263 - i C D
6 AP034A) | ntRelay Support 56143 GE IAC-51A (1APO7E) | SWItChEEsr | g iiding 887 | Report | CeP>Dem
Overcurrent
Systems
AC/DC
Normal Feed to
51(1451- | Overcurre Power 143 Reactor LAS
5 g .
64 AP034B) | nt Relay Support 56143 GE IAC-51A (1apo7e) | SWitcheear | paging | %87 | Report | ©P7Dem
Overcurrent
Systems
AC/DC
Normal Feed to
51(1451- | Overcurre Power 143 Reactor LAS
265 - i >D
AP035) | ntRelay Support 56 143 GE IAC-53A (1apo7e) | Switcheear | o iiding | %7 | Report | C@P>Dem
Overcurrent
Systems
AC/DC
51(1451- | Overcurre Power 143 Feed to 143- 143 Reactor LAS
266 - i D
AP0O74A) nt Relay Support 1 Overcurrent GE IAC-51 (1APO7E) Switchgear Building 687 Report Cap>Dem
Systems
AC/DC
51(1451- | Overcurre Power 143 Feed to 143- 143 Reactor LAS
267 - i C D
AP074B) nt Relay Support 1 Overcurrent GE IAC-51 (1APO7E) Switchgear Building 687 Report ap>Dem
Systems
AC/DC
51G Ground 241Y Feed to
268 (2451- Fault S’;°‘”§;t 235X Ground ABB ZCT’ZDG%;;};’L (zi‘;éza Switchgear 25;;:? 7106" ReLAz | cap>Dem
APO5S) Relay PP Fault ype GR- & P
Systems
AC/DC
51N Ground 241Y Feed to
LAS
269 (2351- Fault Power 235X Neutral GE IAC-60B 235X Switchgear | [e2TOT | 1gign Cap>Dem
Support (2AP19E) Building Report
AP082) Relay Overcurrent
Systems
AC/DC
51G Ground 241Y Feed to
270 (2451- Fault Sp°w§;t 235Y Ground ABB Type GR-5 ( ziﬁas) Switchgear ;S;Zit:r 710'-6" ReLAj .| cap>Dem
AP0S7) Relay upp Fault & P
Systems
51N Ground ﬁsajef 241Y Feed to 235y Reactor LAS
271 (2351~ Fault Support 235Y Neutral GE IAC-60B (2AP20E) Switchgear Buildin 710%-6" Report Cap > Dem
AP083) Relay Sysiz ms Overcurrent g P
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51G Ground ﬁgaii 242Y Feed to 282y Reactor LAS
272 (2451- Fault 236X Ground ABB Type GR-5 Switchgear . 731 Cap > Dem
Support (2APO6E) Building Report
APQ71) Relay Fault
Systems
AC/DC
51N 242Y Feed to
LAS
273 (2351- Or:'te;‘:l’a"e SZ"“’E; 236X Neutral GE IAC-60B (Zf\i?;a Switchgear gi;ﬁgr 731 | o= | cap>Dem
AP090) Y pp Overcurrent & P
Systems
AC/DC
51G Ground 242Y Feed to
LAS
274 (2451 Fault S':fwz:t 236Y Ground ABB Type GR-S (zi‘;(z);m Switchgear :S;;f:' 731 Report | C2P>Dem
APO73) Relay PP Fault &
Systems
51N Ground ﬁga Decr 242Y Feed to 236Y Reactor LAS
275 (2351- Fault Support 236Y Neutral GE IAC-608B (2AP22E) Switchgear Buildin 731 Report Cap > Dem
AP091) Relay PP Overcurrent g
Systems
AC/DC
Lockout Power 243 Switchgear 243 N Reactor LAS
Cap > Dem
276 86N/2432 Relay Support Lockout Relay N/A N/A (2APO7E) Switchgear Building 087 Report °
Systems
AC/DC
Normal Feed to
51(2451- | Overcurre Power 243 . Reactor LAS
o Cap > Dem
277 APO34A) | ntRefay Support 5G 243 GE IAC-518 (2aP07E) | SWItChEE3r | b iiding 687 Report | —P77®
Overcurrent
Systems
AC/DC
Normal Feed to
51(2451- | Overcurre Power 243 Reactor LAS
278 - i Cap > Dem
AP034B) nt Relay Support 5G 243 GE IAC-518 (2APO7E) Switchgear Building 687 Report P
Overcurrent
Systems
AC/DC
Normal Feed to
51(2451- | Overcurre Power 243 Reactor LAS
279 - i >D
AP035) | ntRelay Support $G 243 GE IAC-53A (2apo7e) | SWitcheear | piding | %87 | Report | 3P Dem
Overcurrent
Systems
AC/DC
51(2451- | Overcurre Power 243 Feed to 243- 243 Reactor LAS
280 - i
APO74A) nt Relay Support 1 Overcurrent GE IAC-518 (2APO7E) Switchgear Building 687 Report Cap > Dem
Systems
AC/DC
51(2451- | Overcurre Power 243 Feed to 243- 243 Reactor LAS
281 - i
AP074B) | ntRelay Support 1 Overcurrent GE IAC-518 (2apo7e) | SWitcheear | g iging | %87 | Report | C2P>Dem
Systems
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K32 P ﬁC/D$ DG 1B Reverse 1E22-PO28 | o tical Diesel
282 (1432- R"e‘?;er s °‘”§rt e :"T GE 12GGP53B1A {1H22- A Generator | 710'6" | GERS | Cap>Dem
DG1B) Y upp ey P028) Building
Systems
K32 Power ﬁs\{v[:ecr DG 2B Reverse 2£22-P028 Vertical Diesel
283 (2432- Rela Support Power Rel GE 12GGP53B1A (2H22- Board Generator | 710-6" GERS Cap > Dem
DG28) 4 upp er Relay P028) Building
Systems
AC/DC
250V Battery Power -
s
284 K2 Overvolta Power Charger Conv. 35D-260-200 1DCO3E Battery Auxiliary | g igegn | A Cap>Dem
ge Relay Support Charger Building Report
Overvoltage Prod.
Systems
AC/DC 1AA Battery
Overvolta Power Charger Power Batte Auxilia LAS
285 59K1 ol oot Overvoltage Conv. 35D-130-200 1DCO9E o i o Y | 7106 Reoort | CaP>Dem
ge Relay Suspths Fault Module F- Prod. arger ing P
4 55-2285
Ac/DC 133]::2?’\/ Power
286 59K1 0‘;6;‘; ‘,’;ta S’:°w§:t Overvoltage Conv. 35-130-2000 | 1DCL7E ?::tre:’r ';:’i‘l‘d"fnry 731 ReLAz‘rt Cap>Dem
8 Y s :tzms Fault Module F- Prod. g g p
4 55.2285
AC/DC 1C Battery Power
287 K4 Overvolta Power Charger Conv. 35D-130B-50D | 1DC1SE Battery Auliary | go; LAS Cap > Dem
ge Relay Support Overvoltage prod Charger Building Report
Systems Fault i
Overvolta ?cc,/[lcr 250V Battery Power Batt Auxili LAS
288 K2 w Charger Conv. 35D-260-200 2DCO3E atiery xhary | 710m6" Cap > Dem
ge Relay Support Charger Building Report
Overvoltage Prod.
Systems
AC/DC 2AA Battery
Overvolta Power Charger Power Batte! Augxilia LAS
289 59K1  Rols SaomeT Overvoltage Conv. 35D-130-200 2DCO9E char ;Vr o dinry 71046" | .~ | Cap>Dem
g Y S spths Fault Module F- Prod. 8 g P
i 55-2285
AC/bC ZB&EB:J;W Power
290 59K1 O‘;e;‘; ‘I’;ta S':l°w§;t Overvoltage Conv. 35-130-200D 2DC17E CB:ttre'yr AB‘;;:;';W 731 R:Acs) | cap>Dem
8 y S spths Fault Module F- Prod. arge 8 P
4 55-2285
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AC/DC 2C Battery Power
201 K4 Overvolta Power Charger Conv. | 3sD-130B-50D | 2DC19E Battery | Audliary | go; LAS Cap > Dem
ge Relay Support Overvoltage Charger Building Report
Prod.
Systems Fault
AC/DC .
Overspee Power DG 2B 2E22- Control Diesel LAS
292 K1 '-6" Cap>D
9 0 d Relay Support Overspeed Relay N/A N/A P301B Panel Gen~er‘ator 71076 Report =p=5em
Building
Systems
AC/DC Diesel
Start Power DG 2B Failure to 2E22- Control LAS
e >D
293 ks Relay Support Start Relay N/A N/A P3018 Panel Gen.er?tor 710-6 Report Cap > Dem
Building
Systems
Ac/bC Diesel
Pressure Power DG 2B Low Qil 2E22- Control LAS
0'-6" Cap > Dem
294 K11 Relay Support Pressure Relay N/A N/A P301B Panel Gen.er.ator n Report P
Building
Systems
AC/DC . .
DG 2B Low Oil Diesel
Temperat Power 2E22- Control . LAS
-6" Cap > Dem
295 K12 ure Relay Support Temperature N/A N/A P3018 panel Gen.er.ator 710'-6 Report ap
Relay Building
Systems
CB-6/ AC/DC Diesel
1E22- Circuit Power Feeder Breaker 1E22- Control LAS
710'-6" Cap>Dem
296 P301A- | Breaker Support from 1C Battery GE TEB122100 P301A Panel Generator Report P
Building
CB6 Systems
iile Circuit ﬁgﬁcr Feeder Breaker 1€22 Control Diesel LAS
. - 6" Cap > Dem
297 P301A- | Breaker Support fm”::iach:?ery GE TEB122100 P301A Panel G::if;:;““ 710%6" | peport P
CB9 Systems g g
CB-6/ AC/DC Diesel
2E22- Circuit Power Feeder Breaker 2E22- Control LAS
6" Cap > Dem
298 P301A- Breaker Support from 2C Battery GE TEB122100 P301A Panel Gen.er.ator 710-6 Report P
Building
CB6 Systems
CB-9/ AC/DC .
Feeder Breaker Diesel
2E22- Circuit Power 2E22- Control LAS
e sD
299 P30IA- Breaker Support from 2C Battery GE TEB122100 P30IA panel Gen.erfator 710'-6 Report Cap > Dem
Charger Building
CB9 Systems
AC/DC
141Y Feed to
51(1451- | Overcurre Power 141Y Reactor LAS
300 - i 6" D
APOS4A) | ntRelay |  Support 135X ABB co-4 (1apogE) | SWitcheear | g iging | 7198 | Report | ©3P>Dem
Systems Overcurrent
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AC/DC
141Y Feed to
51(1451- | Overcurre Power 141Y i Reactor o LAS
Switch e 710'-6 Cap > Dem
301 11 | Aposas) | ntRelay Support 135X ABB co4 (1aposE) | "WCBEAT | piiding Report P
Overcurrent
Systems
AC/DC
141Y Feed to
51(1451- | Overcurre Power 141Y ) Reactor " LAS
tch, o 710'-6 Cap >Dem
302 11 | Aposea) | ntRelay Support 135Y ABB co-4 (1APO4E) | SWIECNEERT | piiding Report P
Overcurrent
Systems
AC/DC
141Y Feed to
51(1451- | Overcurre Power 141Y . Reactor LAS
- L 710'-6" Cap > Dem
303 11 | AposeB) | ntRelay Support 135Y ABB co-4 (1aP04E) | SWIEENEEAT | g iding Report P
Overcurrent
Systems
AC/DC
142Y Feed to
51(1451- | Overcurre Power 142y N Reactor LAS
- . 731 Cap > Dem
304 11 | Apo70a) | ntRelay Support 136X ABB co-4 (1APOGE) | SWITCNEE3T | g iiding Report P
Overcurrent
Systems
AC/DC
142Y Feed to
51(1451- | Overcurre Power 142Y . Reactor LAS
Cap > Dem
30511 | Apo70B) | ntRelay Support 136X ABB co-4 (1apogE) | SWItheear | giiding | % | Report | <P
Overcurrent
Systems
AC/DC
142Y Feed to
51(1451- | Overcurre Power 142Y Reactor LAS
- i Cap > Dem
306 | 1 | Apo72a) | ntRelay Support 136Y ABB co-4 (1apogE) | SWIEENEE3T | g iiding 1| Report P
Overcurrent
Systems
AC/DC
142Y Feed to
51(1451- | Overcurre Power 142Y | Reactor LAS
- Cap > Dem
307 ! APQ72B) nt Relay Support 136Y ABB co-4 (LAPOSE) Switchgear Building 731 Report i
Overcurrent
Systems
AC/DC
241Y Feed to
51(2451- | Overcurre Power 241Y Reactor LAS
i 6" Cap > Dem
308 2 APO54A) nt Relay Support 235X ABB co-4 (2APO4E) Switchgear Building 710%6 Report P
Overcurrent
Systems
AC/DC
241Y Feed to
51 (2451- | Overcurre Power 241Y . Reactor LAS
. e > Dem
309 12 | “AposaB) | ntRelay Support 235X ABB co-4 (2apoag) | Switcheear | g ngine | 729" | Report | ©3P7P
Overcurrent
Systems
AC/DC '
241Y Feed to
51(2451- | Overcurre Power 241Y , Reactor LAS
- 6" Cap > Dem
30 [ 2 | “Aposea) | ntRelay Support 235Y ABB co-4 (2apoag) | SWitcheear | g iiding | 729 | Report | ©°P
Systems Overcurrent
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“Encosre
e y~1e o Type
AC/DC
241Y Feed to
51(2451- | Overcurre Power 241Y Reactor LAS
311 - i 6" Cap > Dem
APOSEB) | ntRelay Support 235Y ABB co-4 (2apoag) | Switcheear | g iing | 720" | Report | 2P
Overcurrent
Systems
AC/DC
242Y Feed to
51(2451- | Overcurre Power 242Y Reactor LAS
. i C D
312 APO70A) | ntRelay Support 236X ABB co-4 (2ap06E) | SWtNEAr | piging | 21 | Report | PP DM
Overcurrent
Systems
AC/DC
242Y Feed to
51(2451- | Overcurre Power 242Y Reactor LAS
- i C D
33 APO70B) | ntRelay Support 236X ABB co-4 (2aP06E) | SWIthEEr | g | 731 | Report | PP DM
Overcurrent
Systems
AC/DC
242Y Feed to
51(2451- | Overcurre Power 242Y 3 Reactor LAS
- Cap > Dem
314 APO72A) | ntRelay Support 236Y ABB co-4 (2ap0sE) | SWEhEeRr | piiging | 731 | Report P
Overcurrent
Systems
AC/DC
242Y Feed to
51(2451- | Overcurre Power 242Y N Reactor LAS
- 731 Cap>Dem
315 APO72B) | ntRelay Support 236Y ABB co-4 (2aPogE) | SWIEChEEr | g iiding Report P
Overcurrent
Systems
1E31- " . Steam Leak DX-112-2- Control Auxiliary LAS
- 768 Cap > Dem
316 Rootc | Switch | CoreCooling | oo tionswitch | YOKOB™3 | o/azscasss | MMI3PE32 1 copinet | Building Report P
RCS/Reactor
2E31- Vessel Steamn Leak DX-112-2- Control Auxiliary LAS
i - 768 Cap > Dem
317 RO01C Switch Inventory | Detection Switch | YOK%B3W2 | o/azicasss | ZHI3PE3Z ) copinet Building Report P
Control
1E31- X . Steam Leak DX-112-2- . Control Auxiliary LAS
- 768 Cap > Dem
318 R002C Switch | Core Cooling | 1ot ction switch | TOK%B™3 | o/azjcasss | MH13POA2 | capinet Building Report P
RCS/Reactor
2E31- . Vessel Steam Leak DX-112-2- Control Auxiliary LAS
- 768 Cap > Dem
319 RO02C Switch Inventory | Detection Switch | YOKOB3W | o azscass | ZHIZPBAZ | obinet Building Report P
Control
Ac/DC Diesel
81/ Auxiliary Power DG 0 Frequency Control R EPRI HF
- G t 710 Cap > Dem
320 0DGO07 Relay Support Relay ABB Type ITE-81 0DGO2IA Panel enerator | 7106 Test P
Building
Systems
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AC/DC .
Diesel
81/ Auxiliary Power DG 1A Frequency Control - EPRI HF
- 710'-6 Cap > Dem
321 1DG014 Relay Support ‘Relay ABB Type ITE-81 1DGOZIA Panel Gen_er'ator Test P
Building
Systems
AC/DC Diesel
81/ Auxiliary Power DG 2A Frequency Control . EPRI HF
- t 710-6 Cap > Dem
322 2DG014 Relay Support Relay ABB Type ITE-81 2DGO2IA Panel Gengrfa or 1 Test P
Building
Systems
AC/DC N
ACB1413 ITE Circuit
Circuit Power DG 0 Circuit 141Y Reactor EPRI HF
- i -6" Cap>Dem
323 / lA:ME Breaker Support Breaker Br:a:g er SHK350 (1APO4E) Switchgear Building 7106 Test ap
Systems i
AC/DC - I
Feeder Circuit ITE Circuit
52/ Circuit Power 141Y Reactor EPRI HF
i 6" Cap > Dem
324 1APO4E-D Breaker Support Breaker to 135X Breaker 5HK350 (1APO4E) Switchgear Building 710'-6 Test P
& 135Y LTD.
Systems
AC/DC L
ACB1423 ITE Circuit
Circuit Power DG 1A Circuit 142Y Reactor EPRI HF
- ( Cap>Di
325 / 1A§06E Breaker Support Breaker B?; er SHK350 (1APO6E) Switchgear Building 31 Test ap>Dem
Systems ’
AC/DC - -
- Feeder Circuit ITE Circuit
52/ Circuit Power 142y . Reactor EPRI HF
326 1APOBE-9 Breaker Support Breaker to 136X Breaker S5HK350 (1APOSE) Switchgear Building 731 Test Cap>Dem
& 136Y LTD.
Systems
AC/DC .
ACB2413 ITE Circuit
Circuit Power DG 0 Circuit 241Y Reactor EPRIHF
327 2APO4E- i 6"
/ o Breaker Support Breaker Bffge' SHK350 (2apoag) | SWtCheear | piiging | 72076 | qesy | CP>Dem
Systems i
AC/DC -
- Feeder Circuit ITE Circuit
52/ Circuit Power 241Y Reactor EPRI HF
328 i 6"
JAPOAE-4 Breaker Support Breaker to 235X Breaker 5HK350 (2APOAE) Switchgear Building 710'-6 Test Cap >Dem
& 235Y LTD.
Systems
AC/DC .
ACB2423 - ITE Circuit
Circuit Power DG 2A Circuit 242Y Reactor EPRI HF
329 2APO6E- i
/ 1 Breaker Support Breaker Blle:Dk er SHK350 (2APO6E) Switchgear Building 1 Test Cap>Dem
Systems i
AC/DC
- Feeder Circuit ITE Circuit
52/ Circuit Power 242Y Reactor EPRI HF
330 B i
2APOGE-5 Breaker Support reaker to 236X Breaker 5HK350 (2APOGE) Switchgear Building 731 Test Cap > Dem
Systems & 236Y LTD.

Page 83 of 91



15C0348-RPT-002, Rev. 0
Correspondence No.: RS-16-176

Table B-1: Components Identified for High Frequency Confirmation

AC/DC N
52/ - Feeder Circuit
331 1AP19E- Circuit Power Breaker from GE AK-50 135X Switchgear | 1e3CtOT | 79506 LAS Cap > Dem
Breaker Support (1AP19E) Building Report
1028 141y
' Systems
AC/DC .
52/ - DG 0 Cooling
332 1AP19E- Efr: ;‘;'t Sp°we:t Water Pump GE AK-25 13'?; Switchgear :ef’;;?m 710"6" R:AE | cap>Dem
103A & uppo Circuit Breaker ( ) uticing P
Systems
AC/DC .
52/ - Feeder Circuit
333 1ap1op. | Cireult Power Breaker to MCC GE AK-25 135X | g itchgear | REISOT | oiger | S ] capspem
Breaker Support (1AP19E) Building Report
103C 135X%-2
Systems
AC/DC -
52/ N Feeder Circuit
334 1apiog- | Creut POWEr | Breaker to MCC GE AK-25 135X | switchgear | RE2OT | gigigr | U5 | cap>pem
Breaker Support (1AP19E) Building Report
103D 135X-3
Systems
AC/DC -
52/ L Feeder Circuit
335 1AP20E- Circuit Power Breaker from GE AK-50 135¥ Switchgear Re? c'.[or 710-6" LAS Cap > Dem
Breaker Support (1AP20E) Building Report
2028 141Y
Systems
AC/DC -
52/ - Feeder Circuit
336 1AP20E- Circuit Power Breaker to MCC GE AK-25 135Y switchgear | Re3tOr | 51g:gn LAS Cap > Dem
Breaker Support (1AP20E) Building Report
2048 135Y-2
Systems
Ac/DC -
52/ - Feeder Circuit
LAS
337 1AP21E- Circuit Power Breaker from GE AK-50 136X Switchgear Re.a cFor 731 Cap > Dem
Breaker Support (1AP21E) Building Report
3028 142y
Systems
AC/DC "
52/ A DG 1A Cooling
LAS
338 1AP21E- ;Z;::r SZ”E; Water Pump GE AK-25 ( 1/141?;5) Switchgear 23;;:' 731 feonrt | CaP>Dem
303A pp Circuit Breaker e P
Systems
AC/DC -
52/ - Feeder Circuit S
339 1AP21E- Cireuit Power Breaker to MCC GE AK-25 136X Switchgear Re? cFor 731 Cap > Dem
Breaker Support (1AP21E) Building Report
304D 136X-3
Systems
AC/DC .
52/ - Feeder Circuit
Circuit Power 136Y . Reactor LAS
- & Cap > Dem
340 1AP22E: Breaker Support Breaker from GE AK-50 (1AP22E) Switchgear Building 731 Report p
402B 142y
Systems

Page 84 of 91



15C0348-RPT-002, Rev. 0
Correspondence No.: RS-16-176

Table B-1: Components Identified for High Frequency Confirmation

AC/DC N
52/ _— Feeder Circuit
341 1Apage. | Ciroult Power Breaker to MCC GE AK-25 136Y Switchgear | heactor 731 LAS Cap >Dem
Breaker Support {1AP22E) Building Report
404B 136Y-1
Systems
AC/DC -
52/ S Feeder Circuit
Circuit Power 235X Reactor LAS
- - i 6" Cap > Dem
342 2AP19E Breaker Support Breaker from GE AK-50 (2AP1SE) Switchgear Building 710'-6 Report ap
1038 241Y
Systems
AC/DC "
52/ - DG 0 Cooling
LAS
343 2AP19E- ;‘;:‘;:r S':°w§:t Water Pump GE AK-25 (ziii);ﬂ Switchgear ;ﬁ;;:’ 710" | > | Cap>Dem
102A PP Circuit Breaker g P
Systems
AC/DC -
52/ Feeder Circuit
Circuit Power 235X Reactor LAS
- - i 6" Cap > Dem
344 2AP19E. Breaker Support Breaker to MCC GE AK-25 (2AP19E) Switchgear Building 710'-6 Report ap
102C 235X%-2
Systems
AC/DC .
52/ - Feeder Circuit
Circuit Power 235X Reactor LAS
- - i -6 Cap > Dem
345 2AP19E- Breaker Support Breaker to MCC GE AK-25 (2AP19E) Switchgear Building 710'-6 Report ap
102D 235X-3
Systems
AC/DC .
52/ - Feeder Circuit
346 aapo0g- | Cireut Power Breaker from GE AK-50 25% | switchgear | RO | giggr | M5 | cap pem
Breaker Support (2AP20E) Building Report
2038 241Y
Systems
AC/DC N
52/ - Feeder Circuit
347 aapo0E- | Cireut Power Breaker to MCC GE AK-25 233Y | switchgear | RS2 | gy0uer | S 1 caps pem
Breaker Support (2AP20E) Building Report
201C 235Y-2
Systems
AC/DC "
52/ - Feeder Circuit
C LAS
348 2AP21E- freuit Power Breaker from GE AK-50 236X Switchgear Re? cFor 731 Cap>Dem
Breaker Support (2AP21E) Building Report
3038 242Y
Systems
AC/DC .
52/ — DG 2A Cooling
Circuit Power 236X Reactor LAS
349 2AP21E- Water Pump GE AK-25 Switchgear oy 731 Cap > Dem
302C Breaker Support Circuit Breaker (2AP21E) Building Report
Systems
AC/DC .
52/ . Feeder Circuit
Circuit Power 236X Reactor LAS
350 2AP21E- Breaker to MCC - i
Breaker Support reaxerto GE AK-25 (2AP21E) Switchgear Building 31 Report Cap>Dem
3018 systems 236X%-3
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“AC/DC p
52/ . Feeder Circuit
Circuit Power 236Y Reactor LAS
- & i 731 Cap > Dem
351 2AP22E Breaker Support Breaker from GE AK-50 (2AP22E) Switchgear Building Report p
4038 242Y
Systems
AC/DC N
52/ - Feeder Circuit
Circuit Power 236Y Reactor LAS
_ 8 i Cap > Dem
352 2AP22E Breaker Support Breaker to MCC GE AK-25 (2AP22E) Switchgear Building 731 Report ap
401C 136Y-1
Systems
AC/DC
ACB1433
Circuit Power DG 1B Circuit 143 Reactor LAS
_ N ~ i > D
353 / nggﬁ Breaker Support Breaker GE AM-4.16-350 (1APO7E) Switchgear Building 687 Report Cap>Dem
Systems
52/ AC/DC
Circuit Power Feeder Circuit 143 Reactor LAS
354 7E- -4.16- i >D
mggs Breaker Support Breaker to 143-1 GE AM-4.16-350 (1APO7E) Switchgear Building 687 Report Cap>Dem
Systems
AC/DC
ACB2433
Circuit Power DG 2B Circuit 243 Reactor LAS
S 2APO7E- - - i >
355 / ISO(; E Breaker Support Breaker GE AM-4.16-350 (2APO7E) Switchgear Building 687 Report Cap>Dem
Systems
52/ AC/DC
Circuit Power Feeder Circuit 243 Reactor LAS
356 2APO7E- e .
005 Breaker Support Breaker to 243-1 GE AM-4.16-350 {2APO7E) Switchgear Building 687 Report Cap>Dem
Systems
52/ AC/DC Feeder Circuit
Circuit Power Breaker to Distribution Auxiliary LAS
357 1DCO2E- & 6" D
28 Breaker Support Distribution GE AK-25 1Dco2e Panel Building 710-6 Report Cap>Dem
Systems Panel 121Y
52/ AC/DC Feeder Circuit
Circuit Power Breaker to Distribution Auxiliary LAS
358 DCO8E- - -6" D
! (3:2 Breaker Support Distribution GE AK-25 1DCo8E Panel Building 710-6 Report Cap > Dem
Systems Panel 111Y
52/ AC/DC Feeder Circuit
Circuit Power Breaker to Distribution Auxiliary LAS
359 1DC15E- - D
31BSE Breaker Support Distribution GE AK-25 1DC15E Panel Building 731 Report Cap >Dem
Systems Panel 112Y
52/ AC/DC Feeder Circuit
Circuit Power Breaker to Distribution Auxiliary LAS
360 CO2E- o gu >D
ZDZB Breaker Support Distribution GE AK-25 2DC02E Panel Building 710-6 Report Cap>Dem
Systems Panel 221Y
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Feeder Circuit

"y AC/DC
Circuit Power Breaker to Distribution | Auxiliary LAS
61 2DCO8E- g . >D
3 O8E Breaker Support Distribution GE AK-25 2DCosE Panel Building 710%6 Report Cap>Dem
3B
Systems Panel 211Y
52/ AC/DC Feeder Circuit
Circuit Power Breaker to Distribution Auxiliary LAS
- & Cap>D
362 2DC15E Breaker Support Distribution GE AK-25 2DC15E Panel Building 731 Report ap>bem
3B
Systems Panel 212Y
KSOKL/ | puilia ?ﬁﬁf DG 2A Neutral Control Diesel EPRI HF
363 2DGK059 4 Ground Auxiliary GE 12HFA151A2H 2DG03] Generator | 710-6" Cap > Dem
Relay Support Panel o Test
X Relay Building
Systems
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2B21-F013C M116 1 2 SRV
2B21-F013D M116 1 2 SRV
2B21-FO13E M116 1 2 SRV
2B21-FO13F M116 1 2 SRV
2B21-FO013H M116 1 2 SRV
2B21-FO13K M116 1 2 SRV
2B21-FO13L M116 1 2 SRV
2B21-F013M M116 1 2 SRV
2B21-FO13P M116 1 2 SRV
2B21-FO13R M116 1 2 SRV
2B21-F013S M116 1 2 SRV
2B21-FO13U M116 1 2 SRV
2B21-F013V M116 1 2 SRV
2B21-F022C M116 2 2 MSIV Inboard
2B21-F028C M116 2 2 MSIV Outboard
2B21-F022D M116 2 2 MSIV inboard
2B21-F028D M116 2 2 MSIV Outboard
2B21-F022A M116 2 2 MSIV Inboard
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MSIV Outboard
2B21-F022B M116 2 2 MSIV Inboard
2B21-F028B M116 2 2 MSIV Outboard
2B21-F011B M118 1 2
2B21-F010B M118 1 2 Simple Check Valve (no need to be included)
2B21-FO11A M118 1 2 ‘
2B21-FO10A M118 1 2 Simple Check Valve (no need to be included)
2B33-FO67A M139 1 2
2B33-FO60A M139 1 2
2B33-F023A M139 1 2
2B33-F067B M139 2 2
2B33-F060B M139 2 2
2B33-F023B M139 2 2
2E21-F005 M140 1 > Downstream of Si?;:t:CCl:uh:eckd) Valve (no need to
2E21-F006 M140 1 2 Simple Check Valve (no need to be included)
2E22-F005 M141 1 2 Simple Check Valve (no need to be included)
2E22-F004 M141 1 2 Downstream of Si?é):icclluh::kd) Valve (no need to
2E12-FO17A M142 1 2
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2E12-FO16A

M142

2E12-FO041A

M142

Simple Check Valve (no need to be included)

2E12-F042A

M142

Downstream of Simple Check Valve (no need to
be included)

2E12-FO50A

M142

Simple Check Valve (no need to be included)

2E12-FO53A

M142

Downstream of Simple Check Valve (no need to
be included)

2E12-F017B

M142

2E12-F016B

M142

2E12-F041B

M142

Simple Check Valve (no need to be included)

2E12-F042B

M142

Downstream of Simple Check Valve (no need to
be included)

2E12-F050B

M142

Simple Check Valve (no need to be included)

2E12-F053B

M142

Downstream of Simple Check Valve (no need to
be included)

2E12-F009

M142

2E12-F008

M142

2E12-F041C

M142

Simple Check Valve (no need to be included)

2E12-F042C

M142

Downstream of Simple Check Valve (no need to
be included)

2G33-F101

M143
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143 1 2

2G33-F102 M143 1 2

2E51-F063 M147 1 2

2E51-F008 M147 1 2

2B21-F016 M-116 7 2

2B21-F019 M-116 7 2

2B21-F067C M-116 7 2
2B21-F067D M-116 7 2
2B21-FOB7A M-116 7 2
2B21-F067B M-116 7 2

* Note that the evaluation of these valves and Unit 1 valves are discussed in Section 2.2 of this report as well
as in report 15C0348-RPT-001 (Ref. 18).
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